
U. S. A R M Y MATERIE L C O M M A N D FSIC 381-5042

g ( g a m ( g &

AND

© & s w ® s i

Oc tober 1965

A N  A R M Y  M A T E R IE L  C O M M A N D  IN T E L L IG E N C E  D O C U M E N T



U .S . Army F ore ig n  S ci en ce  and. Te ch no logy  C en te r 
M un it io ns  B u il d in g , W as hi ng to n,  D.C.  20315

FSTC 38 1-50 ^2  i s  p u b li sh e d  f o r  th e  in fo rm a ti o n  an d guid an ce  o f a l l  
c o n ce rn e d .

Comm ents, an d re q u e s ts  fo r  a d d i t io n a l  c o p ie s , sh ould  be  se n t to  th e  
Cammann ~i ng O ff ic e r , a t  th e  ab ov e a d d re s s .

9<

A C ate gory  I  I n te l l ig e n c e  Doc um en t. Th is  do cument was co m pi le d and  p ro -  
d u c te d  by th e  U .S . Army F o re ig n  Sci en ce  an d Te ch no lo gy  C en te r an d i s  
In te n d ed  fo r  us e w it h in  th e  U .S . Army M a te r ie l Command. T his  docume nt 
has  n o t been  appro ved  by  th e  O ff ic e  o f th e  A s s is ta n t  C h ie f o f S ta f f  fo r  
I n te l l ig e n c e  an d th e r e f o r e  do es  n o t n e c e s s a r i ly  r e p r e s e n t  a g re ed  D ep art 
men t o f th e  Army i n t e l l i g e n c e .

DESCRIPTORS

E x p lo s iv e s : m an u fa c tu ri n g , t e s t i n g ,  u se , c h a r a c t e r i s t i c s ,  lo a d in g , com
p a r is o n , s t r e n g th  po wer , b r is a n c e , com posi ti on ; p y ro te c h n ic s ; b u r s t in g  
ch arg e ; p r o p e l l in g  c h arg e ; h ig h -e x p lo s iv e  am m un it io n.

 

 

 

 
 
 

 



Proje ct Eld 596 FSTC 381 -50 42

HANDBO OK OF FOREIGN  EXPLOSIVES

Octob er  1965

(Based on information  ava ila bl e as of  June 1964)

Prepared by

Pica tin ny  Arsenal 
Dover, New  Jersey 07801

for

U .S . Army Fore ign Science and Techn ology Cente r 
Mun itio ns  Bu ild ing 

Wa shington,  D. C.  20315

ABSTRACT
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HANDBOOK OF  FO R E IG N  E X P L O S IV E S  •

Secti on  I .  INTRODUCTION

1. PURPOSE

The pu rp os e o f t h i s  handbo ok is  to  pro vid e re se a rc h  and de ve lopm en t 
pe rs on nel ^ ex p lo si v e  ordn an ce  d is p o sa l s p e c ia l i s t s ;  m i l i t a r y  pers onnel;  
and members of th e  in te ll ig e n c e  comm unity  w it h  a s in g le  so urc e of 
te c h n ic a l in fo rm ati o n  and  d a ta  on ex p lo si ves of s e le c te d  fo re ig n  
c o u n tr ie s .

2 . SCOPE '

a . P r io r i ty  o f co ve rage  ha s be en  giv en  to  ex p lo si ves of th e  U .S .S .R . 
and W es ter n c o u n tr ie s  w ith th e  p o te n t ia l  to  de ve lo p and pr od uc e ex p lo siv es . 
The handbook id e n t i f i e s  exp lo si ves wh ich  were s ta n d ard  in  World War I I  as  
w e ll  as  th ose  which  may be in  c u rr e n t u s e . The in fo rm ati o n  in  th e  han dbo ok 
i s  in te nded  s o le ly  fo r  us e as  a re fe re n c e  and an  id e n t i f i c a t io n  gu ide and  
no t as  an  as se ss m ent of  th e  q u a li ty  o f th e  m a te ri a l or  as  a co mpa ris on  w it h  
s im il a r  co m po si tion s of  U.S. o r ig in .

b . Th is  handbook  i s  d iv id ed  in to  a Gen eral  In de x an d a Cou nt ry  In de x.  
The G en er al  In de x l i s t s  exp lo si ves in  a lp h a b e ti c a l o rd e r;  i t  d e fi n es  ea ch  
exp lo si ve  b r i e f l y  an d d is cu sses  a t  some le n g th  th ose  common to  se v e ra l 
c o u n tr ie s . In  d e ta i l in g  c h a r a c te r i s t ic s ;  exp lo si ve  power an d o th e r t e s t  
r e s u l t s  a re  exp re ss ed  in  r e la t io n  to  th e  powe r o f an  eq ual  wei gh t of  TNT: 
th u s , "E xp lo si ve  E power eq ual s 1 -3 5” means th a t  Exp lo sive  E is  1.35  tim es  
as  po w er fu l as  TNT. Wien p e r ti n e n t;  th e  Gen eral  Inde x g iv es  th e  fo re ig n  
no m en cl at ur e fo r  ex p lo si ves and  makes s p e c if ic  re fe re n ce  to  th e  Co un try  
In de x fo r  a d d i t io n a l  in fo rm ati on  on p a r t ic u la r  exp lo si ve  com pou nds .

c . The Cou nt ry  Inde x is  arr anged  a lp h a b e ti c a ll y  by co u n tr y . Under
ea ch  coun tr y  a re  th e  fo ll o w in g : •

(1 ) In tr o d u c to ry  remarks  ab ou t th e exp lo si ves in d u s tr y .

(2 ) An a lp h a b e ti c a l l i s t  o f ex p lo siv es , w ith  in fo rm ati on  on .
m an uf ac tu re , com posi st io n , and u se . •

(3 ) Resumes of un us ua l re s e a rc h ’ and de ve lo pm en t• in  e x p lo s iv es .

(4 ) A l i s t  o f p e r ti n e n t re fe re n c e s . '
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3. SUMMARY

a . The ex p lo s iv es  in  g e n e ra l us e by  th e  S o v ie t Union an d th e  f r e e  
wo rld  a re  o f e i th e r  s im i la r  or wel l-k no wn com posi ti on . .

h . A lth ou gh  a wi de  v a r ie ty  o f ex p lo si v e  co m posi tions  i s  em plo yed by 
d if f e r e n t  c o u n tr ie s , e s s e n t i a l l y  a l l  u t i l i z e  s ta n d a rd  b a s ic  in g re d ie n ts , 
suc h as  ammonium n i t r a t e ,  n i t r o g ly c e r in , TNT, an d t e t r y l .  The n a tu re  and 
co m po si tio n o f th e  m a te r ia l a re  la r g e ly  det er m in ed  by  i t s  in te n d ed  a p p l i 
c a ti o n . The co m bin at io n o f in g re d ie n ts , p e rc e n t co m posi tion , an d w id ely  
d iv e r s i f ie d  nom en cl at ure  a re  fo un d to  be  th e  ma in v a r ia n ts  fro m coun tr y  
to  co u n tr y . The e x p lo s iv e s  va ry  fro m h ig h ly  com plex and e f f i c i e n t  compounds 
to  cr ud e and r e l a t i v e l y  in e f f e c t iv e  m ix tu re s us ed  in  g u e r r i l l a  an d p a r t i s a n  
o p e ra ti o n s . . ' ’ *

c . Majo r fo re ig n  re s e a rc h  an d de ve lopm en t e f f o r t s  in  th e  f i e l d  of 
ex p lo si v es  a re  d ir e c te d  to w ar d u n d e rs ta n d in g  th e  b a s ic  me cha nism an d th e o ry  
of co mbu st ion an d d e to n a ti o n , an d th e  more - e f f i c i e n t  co m bi na tion  and u t i l i 
z a ti o n  o f known com pou nds . A b re ak th ro ugh  in  un d ers ta n d in g  th e se  fu nd am en ta l 
p ro cess es  wo uld  r e s u l t  in  ra p id  ad va nc es  in  e x p lo siv e  te ch n o lo g y .

I
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S e c t i o n  I I .  GENERAL INDEX
A o r  AT

A o r  AT

S o v ie t a b b r e v ia t io n  f o r  A m at ol.

A-IX-2  ( b u r s t in g  c h a rg e )

A S o v ie t  h ig h -e x p lo s iv e  b u r s t in g  ch a rg e  f o r  P r o j e c t i l e s .  T her e i s  
no c o rre s p o n d in g  US c o m p o s it io n . See u n d e r S o v ie t E x p lo s iv e s .

ABEL POWDER or PICRIC POWDER (b o o s te r  c h a rg e )

A B r i t i s h  b o o s te r  e x p lo s iv e  c h a rg e . T here  i s  no c o rre s p o n d in g  US 
c o m p o s it io n . The F re nch  us ed  a s im i la r  c o m p o s it io n  c a l l e d  B ru g e re _ P o u d re . 
See under F re nch  E x p lo s iv e s .

ii .
ABQNACHIT 2 o r FULLPULVER Nr 57 ( b u r s t in g  c h a rg e )

A German Ammonium N i t r a t e  E x p lo s iv e  use d as  a b u r s t in g  c h a rg e  in  Hand 
G re n a d e s . T here  i s  no  c o rr e sp o n d in g  US c o m p o s it io n . See F u l lp u lv e r  Nr 57 
under German. E x p lo s iv e s .

ACEITE EXPLOSIVO

S p an is h  f o r  N i t r o g ly c e r in .  See  N i t r o g l i c e r i n a  under S pan is h  
Ex p1os i v e s  . .

ACIDA de  PLOMO

S p an is h  f o r  Lead A z id e .

ACIDE PICRIQ.UE

F re n ch  f o r  P i c r i c  A cid . ,

ACIDQ d^RG ENTO ’

I t a l i a n  f o r  S i l v e r  A zid e .

ACIDQ d i  PIOMBO • •

I t a l i a n  f o r  Le ad  A zid e .
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,CIDO PICRICO

ACIDO PICRICO

I t a l i a n  f o r  P i c r i c  A c id . ’ '

ACIDO PICR ICO.  . •

S p a n is h  f o r  P i c r i c  A c id . Se e P i e r i n i t a  u n d e r S p a n is h  E x p lo s iv e s .

ACIDO STIFNICO  o r TRINITRORESORCINA

I t a l i a n  f o r  S ty p h n ic  A c id .

AFOCITE ( b l a s t i n g  e x p lo s iv e )  •

An I t a l i a n  Ammonium N i t r a t e  b l a s t i n g  e x p lo s iv e . T h e re  i s  no  
c o r re s p o n d in g  US c o m p o s it io n . See  u nder I t a l i a n  E x p lo s iv e s . • . i

A(KO ), Ty pe  A E x p lo s iv e  o r OTSU-B ( b u r s t in g  c h a rg e )

A J a p a n e s e  b u r s t e r  c h a rg e . T here  i s  no  c o r re s p o n d in g  US c o m p o s it io n . 
T h is  e x p lo s iv e  i s  th e  sam e as t h a t  c a l l e d  S c h ie s s w o ll e _ 18 or Code Names 
NTD2 <Sc TSMV 1- 10 1 by th e  G er m an s. Se e u n d er German E x p lo s iv e s  an d under 
Ja p a n e se  E x p lo s iv e s .

ALBIT ( b l a s t i n g  e x p lo s iv e )  '

A Ge rm an b l a s t i n g  e x p lo s iv e .  T here  i s  no  c o r re s p o n d in g  US c o m p o s it io n . 
See  u n d e r Ge rman E x p lo s iv e s .

ALBITE ( b u r s t i n g  c h a rg e )

An I t a l i a n  e x p lo s iv e  f i l l e r  f o r  p r o j e c t i l e s .  T here  i s  no  c o r re s p o n d 
in g  US c o m p o s it io n . Se e under I t a l i a n  E x p lo s iv e s .

ALDORFIT ( p e r m is s ib le  b l a s t i n g  e x p lo s iv e )

A com m erc ia l e x p lo s iv e  d e v e lo p e d  an d m an u fa c tu re d  i n  S w it z e r la n d  b u t 
us ed  e x te n s iv e ly  in  German y.  . The c o m p o s it io n  i s  s im i l a r  t o  AMMONITE (q v ) .
See A l d o r f i t  un d er German E x p lo s iv e s  & u nder Sw iss E x p lo s iv e s .
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ALGODON FULMINAOTE

ALGODON EULHINANTE o r ALGODON PQLVQRA

S p an is h  f o r  G u n co tt o n .

ALKALITE ( p e r m is s ib le  m in in g  e x p lo s iv e )

A com m erc ia l e x p lo s iv e  deve lo p ed  an d m a n u fa c tu re d  in  B el giu m . T here  
i s  no  c o rre s p o n d in g  US c o m p o s it io n . See u nder B e lg ia n  E x p lo s iv e s .

ALKALSIT ( b l a s t i n g  e x p lo s iv e )

A German C h e d d i te - ty p e  e x p lo s iv e  d e v e lo p e d  b e fo re  WW I I .  T her e is  
no  c o r re s p o n d in g  US c o m p o s it io n . See u nder Ge rman E x p lo s iv e s .

ALMATRIT ( b l a s t i n g  e x p lo s iv e )  .

Com m er ci al  e x p lo s iv e s  deve lo p ed  in  th e  USSR. T here  a re  no c o rre s p o n d in g  
US e x p lo s iv e s .  See under S o v ie t E x p lo s iv e s . .

ALSIL ITE  (m in in g  e x p lo s iv e )

A B e lg ia n  com m erc ia l e x p lo s iv e  d e v e lo p e d  an d m an u fa c tu re d  in  Bel gi um . 
T h is  c o m p o s it io n  c o n ta in s  th e  same i n g r e d i e n t s  as Amm onal . See under 
B e lg ia n  E x p lo s iv e s . • ~

ALUMATOL ( m i l i t a r y  & b l a s t i n g  e x p lo s iv e )  .

A B r i t i s h  e x p lo s iv e  o f th e  Ammonal ty p e . T here  i s  no  c o rre s p o n d in g  
US e x p lo s iv e ^ b u t  Amm onals c o n ta in  th e  same i n g r e d i e n t s .  .

ALUMIT ( m i l i t a r y  & b l a s t i n g  e x p lo s iv e )  • •

A S o v ie t  e x p lo s iv e  o f  t h e ‘Ammonal ty p e .  T here  i s  no c o rr e s p o n d in g  
US e x p lo s iv e  b u t Amm onals c o n ta in  th e  sam e i n g r e d i e n t s .  See under S o v ie t 
E x p lo s iv e s .

AMATEX (bomb f i l l e r )  , •

A B r i t i s h  h ig h -e x p lo s iv e  bomb f i l l e r .  T here  a re  no c o rre s p o n d in g  US 
e x p lo s iv e s .  A d i f f e r e n t  c o m p o s it io n  by th e  sam e name i s  d e s c r ib e d  u n d er 
S p an is h  E x p lo s iv e s . Se e Am atex under S p a n is h  E x p lo s iv e s .
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AMATOL

AMATOL ( b u r s t i n g  c h a rg e )

a ) F o re ig n  N om en cl at ure ?:
B r i t a i n :  .
F ra n ce : 
Ge rm any:  
I t a l y :
Ja p an :
S o v ie t  U nio n: 
S p a in :

Ama t  o1
Am atol  & E x p lo s i f  du  ty p e  N n °  0 
Am atol  & F u l lp u lv e r  (F p)
A m at olo
S hoto yaku
Am atol  & A o r AT
A m at olo  & N i t r a m i ta  E sp a ri o la

b)  O r ig in :

In v e n te d  in  1915  by th e  B r i t i s h  a s  m ix tu re s  o f  
Ammonium N i t r a t e  an d TNT. in  o rd e r  t ’o e x te n d  th e  a v a i l a b l e  
s u p p ly  o f  TNT w hic h  wa s v e r y 1s c a r c e  a t  t h a t  t im e . .

c ) I d e n t i f y i n g  F e a tu r e s : • *

C o lo r i s  w h^ te  to  l i g h t  b u f f .  Bu t due to  th e  
p re s e n c e  of im p u r i t i e s  or e x p o su re  to  l i g h t  an d m o is tu r e ,  
i t  d a rk e n s  to  a d a rk  br ow n c o lo r .  I t  can  be  d i s t i n g u i s h e d  
by i t s  g r a in y ,  br ow n s u g a r  a p p e a ra n c e .

d)  C hem ic al C o m p o s it io n :
A m at ols  a r e  m e c h a n ic a l m ix tu re s  o f Ammonium N i t r a t e  

80  to  407o & TNT 20 to  607o . The m os t common c o m p o s it io n  
c o n ta in s  th e s e  i n g r e d i e n t s  in  50 /5 0  p r o p o r t i o n s .  O th er 
c o m p o s it io n s  c o n ta in  Ammonium N i t r a t e  an d TNT in  8 0 /2 0 , 
6 0 /4 0 , 4 5 /5 5  an d 4 0 /6 0  r a t i o s .  The  f i r s t  f i g u r e  r e p r e 
s e n ts  th e  Ammonium N i t r a t e  c o n te n t  in  a l l  c o m p o s i ti o n s .

e)  P h y s ic a l  P r o p e r t i e s :
A m ato ls , e x c e p t 8 0 /2 0  m ix tu re s , can  be  h e a te d  up to  

95 C an d c a s t  lo ad e d  a t  d e n s i t i e s  of 1 .5 4 -1 .6 1  gm /c c 
d i r e c t l y  i n to  am m u n it io n  en d it e m s . B eca use  o f t h e i r  
p l a s t i c i t y ^  m ix tu re s  c o n ta in in g  807o Ammonium N i t r a t e  m us t 
be  p r e s s  lo a d e d  o r e x tr u d e d , a t  d e n s i ty  1 .4 6  g m /c c , i n to  
i t e m s .

A ll  A m ato ls  a r e  h y g ro s c o p ic , m ix tu re s  h a v in g  th e  
h ig h e r  Ammonium N i t r a t e  c o n te n t  b e in g  th e  mor e h y g ro s c o p ic  
T hese  m ix tu re s  in  th e  p re s e n c e  o f m o is tu re  a t t a c k  su ch  
m e ta ls  as  c o p p e r , b r a s s ,  b ro n ze  & le a d ;  th e y  ca n  fo rm  
d a n g e ro u s  co mpo un ds  w i th  c o p p e r an d i t s  a l l o y s .

f ) T e s t  M etho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :
A m at ols  a r e  s u b je c te d  to  th e  s ta n d a r d  t e s t s  u se d  to  

d e te rm in e  th e  s e n s i t i v i t y ,  s t a b i l i t y ,  po wer  & o th e r  
e x p lo s iv e  c h a r a c t e r i s t i c s  o f h ig h  e x p lo s iv e s .  Se e T a b le  1
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AMATOL

g)  M a n u fa c tu r in g  P r o c e s s e s :
In  p re p a r in g  A m ato ls ^ th e  Ammonium N i t r a t e ,  p r e v io u s ly  

s c re e n e d  to  th e  d e s i r e d  p a r t i c l e  s i z e  an d d r ie d  to  a 
m o is tu re  c o n te n t  o f n o t mo re th a n  0.2 57o, i s  h e a te d  to  90°C 
in  a s te a m - ja c k e te d  m ix in g  k e t t l e  p ro v id e d  w it h  a m ech an ic a l 
a g i t a t o r .  I t  i s  g r a d u a l ly  ad de d to  th e  c a lc u la t e d  am ou nt  o f 
m o lt en  TNT in  a n o th e r  s te a m - ja c k e te d  k e t t l e  equ ip ped  w it h  
m ec h a n ic a l a g i t a t i o n .  H e a ti n g  a t  90° C an d m ix in g  a re  con 
t in u e d  u n t i l  th o ro u g h  b le n d in g  & u n if o rm  f l u i d i t y  a r e  
a c h ie v e d . The 5 0 /5 0 , 60 /4 0 an d 4 0 /6 0  A m at ol s can  be c a s t  
lo aded  a t  85 °C . For  80/2 0  A m ato ls , a d d i t io n  o f th e  m o lt en  
TNT to  th e  Ammonium N i t r a t e ,  an d h e a t in g  & b le n d in g  o f  th e  
in g r e d i e n t s  a t  95°C a re  p r e f e r r e d  u n t i l  th e  m ix tu re  i s  re a d y  
f o r  lo a d in g  by e x t r u s io n .

h)  S a fe ty  H a z a rd s :
The s e n s i t i v i t y  o f A m at ol s to  i n i t i a t i o n  by im pact 

o r f r i c t i o n  i s  a b o u t th e  same o rd e r  a s  t h a t  o f  TNT. 
O r d in a r i ly ,  A m at ol s w i l l  n o t d e to n a te  fr om  th e  im pact o f a 
.3 0  c a l  r i f l e  b u l l e t  a t  90 f e e t .  The sp o n ta n e o u s  i g n i t i o n  
( d e to n a t io n )  te m p e ra tu re  of 50 /5 0  Am atol  i s  ab o u t 2 6 0 ° ^  
co m pa re d w ith  ab o u t 46 0°C f o r  TNT. A m at ols  a re  C la ss  9,  
Gr ou p I  e x p lo s iv e s  from  th e  s ta n d p o in t  o f t h e i r  c l a s s  
q u a n t i t y - d i s t a n c e  s to r a g e ,  an d gro up  a c c o rd in g  to  com pat 
i b i l i t y  i n  m ix ed  s to r a g e .

i )  I n s p e c t io n  P ro c e d u re s : .

D e te rm in a ti o n  o f th e  c o m p o s it io n  o f Am at ol s can  be 
mad e by e x t r a c t i n g  a w ei ghed  sa m ple  w it h  b en zen e , d ry in g  
th e  r e s id u e ,  an d w e ig h in g . The w e ig h t o f th e  r e s id u e  i s  
c a lc u la t e d  as p e rc e n ta g e  Ammonium N i t r a t e  an d th e  d i f f e r e n c e  
from  100 as  p e rc e n ta g e  TNT. .

Lo ad ed  it em s of am m unit io n , s to r e d  a t  e le v a te d  
te m p e ra tu re s , sh o u ld  be  in s p e c te d  p e r i o d i c a l l y  to  d e te rm in e  
i f  e x u d a ti o n  has o c c u rre d . Se e under S to ra g e  belo w .

j ) P r e s e r v a t i o n  an d S p e c ia l H and li ng  R e q u ir e m e n ts :
To p re v e n t  c o r r o s io n  cau se d  by c o n ta c t  o f Am at ol s w it h  

m e ta ls ,  a common p r a c t i c e  i s  to  c o a t  th e  in s id e  w a l ls  o f  th e  
am m unit io n  w it h  a c id - p ro o f  b la c k  p a in t  p r i o r  to  lo a d in g . 
A no th er p r a c t i c e  to  p re v e n t m o is tu re  fr om  e n te r in g  lo aded  
it e m s  i s  to  fo rm  a s e a l  by p o u r in g  m o lt e n  TNT on to p  o f th e  
A m ato l. . ; ' .
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AMATOL

k)  S to r a g e : ’ .
A m ato ls  p r e p a re d  from  h ig h  p u r i t y  i n g r e d i e n t s  an d 

a d e q u a te ly  p r o t e c t e d  fr om  c o n ta c t  w i th  m o is tu re  a r e  n o t 
s i g n i f i c a n t l y  a f f e c t e d  by p ro lo n g e d  s to r a g e  a t  50 °C . I f ? 
on p e r io d i c  i n s p e c t i o n ,  A m a to l- lo ad ed  s h e l l s  a r e  fo und to  
be  e x u d in g , th e y  s h o u ld  n o t be  is s u e d  f o r  s e r v i c e  use  
b e c a u se  th e s e  s h e l l s  may cau se  p re m a tu re  e x p lo s io n s ,  when 
f i r e d ,  du e to  s e t - b a c k .  Exu di ng  s h e l l s ,  d i s c a r d e d  bombs 
o r s c ra p  A m at ol  s h o u ld  be  d e s tr o y e d  a s  i n d ic a te d  u n d er 
D is p o s a l P r o c e d u r e s .

l )  D e m i l i t a r i z a t i o n  a n d /o r  D is p o sa l P r o c e d u r e s :
D e s t r u c t io n  o f  A m ato l- lo ad ed  am m u n it io n , to  p re v e n t  

i t s  u se  by th e  en em y,  i s  b e s t  a c c o m p li sh e d  by p la c in g  th e  / 
it em s in  c o n ta c t  in  p i l e s  and d e to n a t in g  them  w it h  an  
a p p r o p r i a t e  nu m be r o f TNT c h a rg e s , u s in g  b l a s t i n g  cap s and 
s u f f i c i e n t  s a f e t y  f u s e  to  p e rm it  r e a c h in g  c o v e r  a t  200 
y a r d s . The am ounts  o f  TNT r e q u i r e d  a re  o n e - h a l f  po un d of 
TNT p e r  100 ro u n d s  o f un pa ck ed  am m u n it io n , an d 1 po un d o f 
TNT p e r  100 ro u n d s  packed  in  wo oden  o r m e ta l c o n t a i n e r s .

Bombs can  be  d e s tr o y e d  in  th e  sam e m an ne r a s  f o r  th e  
d e s t r u c t i o n  o f s h e l l s ,  b u t bombs c o n ta in  much l a r g e r  
q u a n t i t i e s  o f  e x p lo s iv e  an d th e  nu mbe r d e to n a te d  a t  on e 
ti m e  m ust  be  s m a l l .  P r o te c t io n  m us t be  p ro v id e d  to  s h ie ld  
p e rs o n n e l  from  f ly i n g  fr ag m en ts  o r m i s s i l e s .

S c ra p  A m ato ls , A m a to l- lo ad ed  s m a ll  bom bs o r 
p r o j e c t i l e s  may be  d e s tr o y e d  by b u rn in g  in  b e d s , o r by 
d e to n a t io n  in  a c c o rd a n c e  w it h  a p p ro v e d  p r o c e d u r e s ,  su ch  a s  
d e s c r ib e d  i n  US O rd nan ce  S a fe ty  F ie ld  M an ua l ORDM 7 -2 2 4 .

L a rg e  s h e l l s  & l a r g e  bombs may have  t h e i r  Am atol  
c h a rg e s  re m ov ed  by s te a m in g  o p e r a t io n s ,  d i s p o s in g  o f th e  
Ammonium N i t r a t e  s o l u t i o n  in to  a s tr e a m , o r  b u rn in g  o f  th e  
TNT in  b e d s .

The s a f e s t  an d e a s i e s t  way  to  d e s t r o y  u n u s a b le  A m at ols  
o r A m ato l* lo ad ed  am m unit io n  i s  to  dump i t  a t  s e a .  It em s 
d is p o s e d  o f  in  t h i s  m an ne r m us t be  dum ped  n o t l e s s  th a n  10 
m il e s  fr om  s h o re  a t  d e p th s  of n o t l e s s  th a n  50 0 fa th o m s; an d 
th e y  m ust  be  o f  s u f f i c i e n t  w e ig h t to  s in k  to  th e  ocean  
f l o o r .  D e ta i l e d  i n s t r u c t i o n s  a r e  g iv e n  in  Army SR 75- 70 - -

10/AFR 6 8 -3 .
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AMATOL

Am atol s ha ve  be en  u n iv e r s a l ly  u sed , by a l l  n a t io n s , 
in  a l l  ty p es  o f am m un it io n as a s u b s t i t u t e * fo r  TNT. The 
lo w er  Ammonium N i t r a te  c o n te n t Am at ol s a re  g e n e ra l ly  us ed  
in  s m a ll e r  am m unit io n . In  l a r g e r  am m unit io n th e  Ammonium 
N i t r a t e  c o n te n t ca n be  in c re a s e d  an d s t i l l  m a in ta in  a h ig h  
o r d e r  d e to n a t io n  m ix tu re . Ho wev er , th e  develo pm en t o f  
more p o w erf u l b in a ry  m ix tu re s , su ch  a s  C om posi ti on  B an d 
P e n t o l i t e ,  an d o f  a lu m in is e d  m ix tu re s , su ch  a s  Tor pe x an d 
HBX, ha ve  le s s e n e d  th e  ne ed  f o r  A m ato ls :

Am atol s a re  known to  be us ed  in  B r i t a in ,  Ge rmany, 
I t a l y ; Jap an , USSR, Spain  & (ISA. Fo r d e ta i l e d  u se s of  
s p e c i f i c  co m p o s it io n s  by v a r io u s  c o u n t r i e s ,  se e  u n d er th e  
in d iv id u a l  c o u n tr y .

In  th e  U nit ed  S ta te s  50 /5 0  Am atol  has be en  us ed  in  
L ig h t Cas e,  G enera l P u rp ose  and S em i- A rm o r- P ie rc in g  Bombs; 
and in  some S h e l l s .

60/4 0 an d 80/2 0 Am atol s wer e use d in  v a r io u s  k in d s  of 
S h e l l s .  • •

65/3 5 Am ato l was us ed  in  some S h e l ls  & Bombs d u r in g  
th e  e a r ly  p a r t  o f  WW I I .

The  ra p id  p ro d u c ti o n  d u r in g  WW I I  o f a hu ge  supp ly  of 
TNT rem oved th e  n e c e s s i ty  of u s in g  Ammonium N i t r a t e  as a 
s u b s t i t u t e  fo r  TNT. A noth er f a c to r  c o n t r i b u t in g  to  th e  
d is u s e  of  Am atol s as m i l i t a r y  e x p lo s iv e s  wa s th e  ap p eara n ce

d u r in g  WW I I  of o th e r  e x p lo s iv e s , su ch  as PETN & RDX and - 
t h e i r  b in a ry  & te r n a ry  m ix tu re s , w hi ch  a re  mo re pow erf u l 
th an  TNT. •

i
13

 
 

 
 

 
 
 

 
 
 

 
 

 

 

 
 

 
 
 

 



AMATOL

TABLE 1

E x p lo s iv e  P r o p e r t i e s  o f A m at ols

C om posi ti on  6c P r o p e r t i e s 8 0 /2 0 6 0 /4 0
Am at ol

5 0 /5 0 4 5 /5 5 4 0 /6 0

C om posi ti on :
Ammonium N i t r a t e  $ 80 60 50 45 40
TNT % 20 40 50 55 ' 60  '

N it ro g en  C o n te n t,  % 3 1 .7 2 8 .4 2 6 .8 2 5 .9 2 5 .1
Oxygen B a la n ce  to  CO2, % + 1 .2 0 -1 7 .6 - 2 7 .0 - 3 1 .7 -3 6 .4
Oxygen  B a la n ce  to  CO, % + 1 1 .0 6 + 2 .1 3 -2 .3 2 -4 .5 5 -6 .7 8
C o lo r L t b u f f L t b u f f B u ff B uff B u ff

M e lt in g  P o i n t ,  °C - - 81 - -

D e n s it y , gm /c c 1 .4 6 1 .6 1 1 .5 9 - 1 .5 4
D e to n a ti o n  V e l o c i t y , m /s ec 50 80 * 55 00 * 56 00 * 64 70 65 00
D e to n a ti o n  V e l o c i t y , f t / s e c - - 19 ,6 80 -

B r is a n c e  by Sa nd  T e s t ,  
ass um in g  100% f o r  TNT 75 85 86-9 0 - 9-5

E x p lo s io n  T e m p e ra tu re , °C 280-3 00 27 0 254-2 65 - -

H ea t o f E x p lo s io n ,c a l / g  
a t  Cv

10 04 - 95 0 - 920

H ea t T e s ts S l i g h t l y l e s s  s t a b l e th a n  TNT
Im pac t S e n s i t i v i t y  T e s t ,
2kg  w t,  a ssu m in g  100  cm
f a l l  f o r  TNT 90-9 5 95-1 00 93-1 00 - 93-1 00
Pe nd ulum  F r i c t i o n  T e s t U n a f fe c te d
Pow er (b y B a l l i s t i c  M o rt a r  
T e s t o r by T ra u z l  T e s t ) ,  
ass um in g  100% f o r  TNT 12013 0 128 120-1 25 -
Powe r by T r a u z l  T e s t ,  
ass um in g  100% f o r  PA - - - 112 -
R i f le  B u l l e t  T e s t U n a f fe c te d
En er gy  o f A ir  B la s t  $ - - • 84 - ■
Ene rg y o f Sho ck  in  w a te r  $ - - 94 - -

Sh ap ed  C harg e E f f i c i e n c y - - 54 - -

* J .L . Copp & A .R . U bb e lo h d e , T rF a ra d S o c  4 4 , 64 6- 69 ' (1 9 4 8 ) , 1g iv e  th e  v e l o c i t y  o f
o n a ti o n  o f 6 0 /4 0  A m ato l,  c h a rg e d  a t  d e n s i t y  1 .5 0  gm /c c i n  a s t e e l  tu b e 17 mm
d ia m e te r , a s  6060  m /s ec  wh en  p re p a re d w ith  f i n e l y gro und  Ammonium N i t r a t e ,  vs
586 0 m /s ec  wh en  u s in g  c o a r s e Ammonium N i t r a t e .  W.M. E v a n s , P ro c  Roy Soc  204A ,
1 4 (1 9 5 0 ),  g iv e s  f o r  6 0 /4 0  A m at ol  56 00  m /s ec  a t  d e n s i t y  1 .6 ;  f o r  5 0 /5 0  A m at ol  
58 -0 m/se c a t  d e n s it y  1 .6 ; an d fo r  80/ 20  Am ato l 5200  m/se c a t  d e n s it y  1 .6  gm /cc .
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AMATOLO

AMATOLO

I t a l i a n  & S p an is h  f o r  A m at ol.

AMIDOGENE

Sw is s B la ck  P ow der- ty pe  e x p lo s iv e .

AMMIACHNAYA SELITRA

R u ss ia n  f o r  Ammonium N i t r a t e .

AMMOKSIL o r AMMONXYL (m in in g  e x p lo s iv e )

A ’Soviet mining explosive. There is no corresponding US 
or foreign composition. See under Soviet Explosives and compare 
with Soviet Ammonites. 1 * •

AMMONAL an d AMMONAL-TYPE EXPLOSIVES ( b u r s t in g  charg e)*

a) F o re ig n  N o m en c la tu re :
A u s t r ia :
B r i t a in :

F ra n ce :
' . Ge rm any:

H ungar y:
I t a l y :

Ja p an :
Soviet Union 
Spain:

Ammona1
Ammonal, A lu m ato l,  B u rro w it e , M in ol  & 
N o b e l' s  704 • •
Ammona1
Ammonal, Am mo npulver .
Ammonias ro b b an o -a n y ag  
Amm onal , N it ra m it e  o r A v ig li a n a  .3 & 
Tol uo l-Am m on al  -
Ammonaru  .
Ammonal
Amonal .

b)  O r ig in : ' .
In v e n te d  p r io r  to  WW I  in  Germany, a s  m ix tu re s  o f  

Ammonium N i t r a t e ,  alum inum  & c h a r c o a l .  L a te r  TNT was  
ad ded  to  mak e th e  c o m p o s it io n  e a s i e r  to  d e to n a te  an d to  
in c r e a s e  i t s  powe r an d b r i s a n c e .  Betwee n WW I  an d WW I I ,  
s e v e r a l  c o u n t r i e s  o m it te d  c h a rc o a l  a l t o g e th e r  in  m i l i t a r y  
A m at ols  w hic h  becam e s im p ly  m ix tu re s  o f A m at ol s w it h

' al um in um . So met im es  o th e r  in g r e d i e n t s  w er e a l s o  ad d ed .

c ) I d e n t i f y i n g  F e a tu r e s :
U s u a ll y  g ra y  in  c o lo r  'due  to  th e  p re s e n c e  o f alum inum  

in  th e  m ix tu re . ’

15

 
 

 
 

 

 

 

 
 



AMMONAL

d)  C hem ic al C o m p o s it io n :
Am monals a r e  e s s e n t i a l l y  m ix tu re s  o f  Ammonium N i t r a t e ,  

pow der ed  al um in um  an d TNT. Pow de re d c a rb o n  wa s a l s o  use d  
in  th e  e a r l y  Ammonals w hic h  w er e o r i g i n a l l y  co m m erc ia l 
b l a s t i n g  e x p lo s i v e s .  Se e T a b le  2 . The c o m p o s it io n  o f  some ' 
m i l i t a r y  Am monals i s  g iv e n  in  T a b le  3 . See a l s o  o th e r  
c o m p o s i ti o n s , by.  C o u n tr y , g iv e n  u n d e r U se s b e lo w .

e)  P h y s ic a l  P r o p e r t i e s : •
Am monals can  be  c a s t  an d com pre sse d  to  d e n s i t i e s  as 

high as 1.65 gm/cc; but such highly compressed mixtures are 
d i f f i c u l t  to  d e to n a te  w i th o u t  a v e ry  s t r o n g  b o o s t e r .  In  
o rd e r  to  a s s u r e  t h e i r  co m p le te  d e to n a t io n  by c o n v e n t io n a l  
m et hods o f i n i t i a t i o n ,  Ammon als a r e  u s u a l ly  p r e s s e d  to  a 
d e n s i t y  o f  a b o u t 1 .2  gm /c c . How ev er , t h i s  d e n s i t y  i s  n o t ‘
s u f f i c i e n t  f o r  th e  s a f e  f i r i n g  o f  s h e l l s  a t  h ig h  v e l o c i t i e s  • 
b e c a u se  o f  th e  d a n g e r  o f  p re m a tu re  e x p lo s io n s  du e to  
s e t - b a c k .  U s u a ll y  Ammonal m ix tu re s  c o n ta in in g  l e s s  th a n  .
40% TNT m ust  be  p r e s s e d ;  th o s e  c o n ta in in g  407> TNT an d 
more can be cast.

. 1 •
f)  T e s t  M et ho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :

In  g e n e r a l ,  Ammonals  a r e  f a i r l y  i n s e n s i t i v e  an d 
s t a b l e  m ix tu re s ^ b u t  th e y  a r e  h y g ro s c o p ic  du e to  th e  ,
p r e s e n c e  o f  Ammonium N i t r a t e .

US Ammonal 1, shown in Table 3; has a cast 
d e n s i t y  1 .6 5  gm /c c; b r i s a n c e  (b y San d T e s t)  4 7 .8  gm vs 
48  gm f o r  TNT; pow er  (b y B a l l i s t i c  M o rt a r)  122% TNT; im
p a c t  s e n s i t i v i t y  91 cm vs 90 cm f o r  TNT w it h  2 - kg w e ig h t 
(B u re au  o f  M in es  A p p a ra tu s )  an d 11 in c h e s  v s  14 in c h e s  f o r  *
TNT w ith  2 -k g  w e ig h t (b y P i c a t in n y  A p p a ra tu s ) ;  e x p lo s io n
te m p e ra tu re  265° (d ecom pose s)  in  5 s e c o n d s ; s e n s i t i v i t y  to
i n i t i a t i o n ,  r e q u i r e s  0 .2 0  gm o f M er cu ry  F u lm in a te ; a n d '
s t a b i l i t y  to  h e a t ,  s l i g h t l y  i n f e r i o r  to  TNT. Ammonal 2 i s  ‘
s i m i l a r  i n  c o m p o s it io n  to  th e  B r i t i s h  ’’S e rv ic e  D e m o li ti o n
Am monal” w h ic h  m ust  be  p r e s s  lo a d e d .

A u s t r i a n  Ammonal 1 o r T h as  a d e n s i t y  1 .6  gm /c c; 
h e a t  o f f o rm a ti o n  +5 50  c a l/ g m ; h e a t  o f e x p lo s io n  14 65  c a l/ g m ; 
vo lu m e o f  gas on  e x p lo s io n  ( in c lu d in g  w a te r  v a p o r)  605 
l i t e r s / k g ;  te m p e ra tu re  d e v e lo p e d  on e x p lo s io n  4050°C ; 
v e lo c i ty  o f d e to n a t io n  54 00  m e te r s / s e c o n d ; po w er  (b y T ra u z l  .
T e s t )  47 0 cc  v s  29 0 cc  f o r  TNT; b r i s a n c e  (b y C opper  C ru sh e r  
T e s t )  2 .8  mm v s  3 .6  mm f o r  TNT or 78%> o f TNT; b r i s a n c e  (b y 
K ast fo rm u la )  99% o f TN I; s e n s i t i v i t y  to  f r i c t i o n ,  i n s e n s i t i v e ;  
s e n s i t i v i t y  to  im p a c t,  60 cm vs 90 cm f o r  TNT w ith  2 -k g  w e ig h t;  
an d s p e c i f i c  e n e rg y  (A bel)  9900  vs 80 80  f o r  TNT.
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AMMONAL

f ) T e s t M etho ds  an d E x p lo s iv e  C h a r a c te r i s L ie s  (c on t *d)*
German Amm onals  hav e v e lo c i t y  o f  d e to n a t io n  as h ig h  

as 5650  m /s ec a t  a d e n s i ty  o f  1 .6 2  gm /c c;  t o t a l  vo lu m e o f 
gas on e x p lo s io n  740  l i t e r s / k g ;  maximum p r e s s u r e  ( c a l c u l a t e d )  
2693 k g /s q  cm; te m p e ra tu re  d ev e lo p ed  on d e to n a t io n  37 20 °C ; 
an d s p e c i f i c  en e rg y  (A bel ) 10820 vs 80 80  f o r  TNT.

g)  M a n u fa c tu r in g  P r o c e s s e s :
In  th e  USA,Ammonals* a r e  p re p a re d  by m et hods s im i l a r  

to  th o se  use d  f o r  p re p a r in g  A m ato ls . The c a lc u la t e d  am ou nt  
o f TNT i s  h e a te d  betw een  85° an d 100  C in  a s te a m - ja c k e te d  
k e t t l e  eq u ip p ed  w it h  a m ec h a n ic a l a g i t a t o r .  To t h i s  i s  
ad ded  g r a d u a l ly ,  w it h  s t i r r i n g ,  po wde re d Ammonium N i t r a t e  
p r e v io u s ly  p re h e a te d  to  th e  sam e te m p e ra tu re  a s  th e  TNT. 
F in a l ly  th e  alum inum  po wde r i s  ad ded  an d th e  mass i s  so me
w hat  c o o le d  w h il e  th e  a g i t a t i o n  i s  c o n ti n u e d . I f  th e  
Ammonal c o n ta in s  l e s s  th a n  407, TNT i t  m us t be  p r e s s  lo ad ed  , 
b u t w it h  40% TNT o r mo re su ch  a m ix tu re  can  be  c a s t  lo ad ed  
d i r e c t l y  i n to  th e  am m unit io n com ponen ts . In  p r e p a r in g  
c a s t a b le  m ix tu re s  o f Am monals, a d ry  b le n d  o f th e  po wde re d 
alum in um  an d Ammonium N i t r a t e  can  be  ad d ed , w it h  s t i r r i n g ,

. to  th e  m o lt en  TNT h e a te d  in  a s te a m - ja c k e te d  k e t t l e .

Amm onals w er e p re p a re d  in  F ra n ce  by  a m etho d s im i l a r  
to  t h a t  use d  to  p re p a re  B la ck  Pow der . The c a lc u la t e d  - 
am ounts  o f  th e  i n g r e d ie n t s  w er e w e tt e d  w it h  w a te r  to  a 47, 
m o is tu re  c o n te n t  an d th en  wor ke d f o r  ab o u t 1 h o u r on a 
w heel s im i l a r  to  t h a t  use d  f o r .m i l l i n g  B la ck  Pow der .

h)  S a fe ty  H a z a rd s :
Due to  th e  p re se n c e  o f  al um in um , Ammonals  a r e  more - 

s e n s i t i v e  to  i n i t i a t i o n  by im pac t th a n  TNT. Th e g e n e ra l  
e f f e c t  o f  in c o r p o r a t in g  alum in um  in  Ammonium N it ra te /T N T  
m ix tu re s  i s  to  1) in c r e a s e  s e n s i t i v i t y  to  im p a c t,  f r i c t i o n ,  
an d r i f l e  b u l l e t  im p a c t,  2)  in c r e a s e  th e  te m p e ra tu re ; an d 
t o t a l  vo lu m e o f  gas  d ev e lo p ed  on  d e to n a ti o n ^  3) in c r e a s e  
th e  s t r e n g th  o r po wer ^a qd  4)  d e c re a s e  th e  v e lo c i t y  o f  
d e to n a t id n .  Ammonals  a re  C la ss  9 , Gr oup I  e x p lo s iv e s  from  
th e  s ta n d  p o in t  o f  t h e i r  c l a s s  q u a n t i ty - d i s t a n c e  s to r a g e ,  
an d g ro up  a c c o rd in g  to  c o m p a t ib i l i t y  in  mixed  s to r a g e .

i )  I n s p e c t io n  P ro c e d u re s :. • .
D e te rm in a ti o n  of th e  c o m p o s it io n  o f Ammonals  can  be  

made by e x t r a c t i n g  th e  TNT co m po ne nt  w it h  anhyd ro us m e th y le n e  
c h lo r id e  an d , from  th e  r e s id u e ,  e x t r a c t i n g  th e  Ammonium 
N i t r a t e  w it h  w a te r , o r i d e n t i f y i n g  i t  by c o lo r  r e a c t i o n s .
The al um in um , e x t r a c te d  w it h  c o n c e n t r a te d  h y d r o c h lo r ic  a c id ,  
can  be  d e te rm in e d  as a lu m in u m -8 -h y d ro x y q u in o li n a te  o r  by 
o th e r  p ro c e d u re s . Any re m a in in g  r e s id u e ,  i f  b la c k , i s  c a rb o n  
a n d ^ if  y e ll o w  or bro w n^th e p re s e n c e  o f  wood  m ea l i s  i n d ic a te d .

17

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 

 
 

 



AMMONAL

i )  I n s p e c t io n  P ro c e d u re s  ( c o n t 'd )
Loa de d it e m s  o f  am m u n it io n , s to r e d  a t  e le v a te d  

t e m p e r a tu r e s ,  sh o u ld  be in s p e c te d  p e r i o d i c a l l y  to  d e te rm in e  
th e  p re s e n c e  o f  am m on ia , i d e n t i f i e d  by  o d o r o r  br ow n 
c o l o r a t i o n  o f  th e  e x p lo s iv e .  Ammonia r e s u l t s  fr om  th e  
h y d r o ly s i s  o f  Ammonium N i t r a t e  in  th e  p r e s e n c e  o f  m o is tu r e . 
I t s  p r e s e n c e  i s  v e ry  u n d e s i r a b le  s in c e  am mo nia  r e a c t s  w i th  
th e  TNT co m ponen t to  fo rm  a co m ple x a d d i t i o n  comp ound  w hic h  
i g n i t e s  a t  67 °C . In  a d d i t i o n  to  t h i s  r e a c t i o n ,  al um in um  
r e a c t s  w i th  m o is tu re  to  p ro d u ce  h y d ro g en  w h ic h  i s  a h ig h ly  . 
fl am m able  g a s . T h e r e f o r e ,  i f  am mo nia  i s  d e te c te d  i n  
A m m on al*l oa de d a m m u n it io n , i t  sh o u ld  be w as hed  o u t w i th  
c o ld  w a te r  b u t n o t by  s te a m . . ’

j )  P r e s e r v a t i o n  an d S p e c ia l  H a n d li n g  R e q u ir e m e n ts :
Se e it e m  i ,  I n s p e c t io n  P r o c e d u r e s , a b o v e ; an d it e m  j ,  

u n d e r  AMATOL. • * '

k)  S to r a g e : .

Ammonals p re p a re d  from  h ig h  p u r i t y  i n g r e d i e n t s  an d 
a d e q u a te ly  p r o t e c t e d  fr om  m o is tu re  a r e  n o t a f f e c t e d  by 
p ro lo n g e d  s to r a g e  a t  no rm al te m p e r a tu r e s . But  even  i f  a 
s m a ll  am ou nt  o f  m o is tu re  i s  a b s o rb e d , p a r t i c u l a r l y  a t  h ig h  
te m p e r a tu r e s ,  th e  al um in um  ( e s p e c i a l l y  i f  im p u re ) r e a c t s  
w i th  t h i s  m o is tu re , r e s u l t i n g  in  th e  e v o lu t io n  o f  h y d ro g en  
g a s . Ammonals  i n  th e  p re s e n c e  o f  m o is tu re  a l s o  r e a c t  w i th  
c o p p e r , b ro n z e , l e a d ,  an d c o p p e r - p la te d  s t e e l .  Se e a l s o  
S to ra g e  u n d e r ANATOL.

l )  D e m i l i t a r i z a t i o n  a n d /o r  D is p o s a l  P r o c e d u r e s :
H ea t sh o u ld  n e v e r  be  a p p l ie d  to  re m ov e Ammonal from  

lo a d e d  am m unit io n  i f  th e  sm e ll  o f  am mo nia  i s  n o t i c e d ,  o r 
i f  th e  e x p lo s iv e  h a s  a br ow n c o lo r .  Th e f i l l e r  can  be  
w as hed  o u t w i th  a s tr e a m  o f c o ld  w ate r*  o th e r w is e ,  i t  c an  
be  d e s tr o y e d  as  d e s c r ib e d  u nder AMATOL.

m) U se s :
O r i g in a l l y ,  Am monals  w ere  n o t c o n s id e r e d  v e ry  '

f a v o r a b ly  f o r  m i l i t a r y  a p p l i c a t i o n s  du e to  th e  s h o r t a g e  
an d h ig h  p r i c e  o f  al um in um  pow der , an d b e c a u s e  th e  f u l l  
e f f e c t i v e n e s s  o f  al um in um  in  e x p lo s iv e s  wa s n o t r e a l i z e d .  
D uri ng  WW I I  th e  u se  o f  Amm onal s be came v e ry  p o p u la r^ a n d  
s e v e r a l  new f o rm u la t io n s  w ere  d e v e lo p e d  f o r  a w id e  v a r i e t y  
o f  u se s  in  a m m u n it io n .
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Ab.-, ONAL

m) U se s ( c o a t ’d )
Ammon als a r e  known to  be use d  i n  B r i t a i n ,  F ra n ce , 

Ge rm an y,  I t a l y ,  R u s s ia , S pain  & USA. For f u r t h e r  i n f o r 
m a ti o n  on s p e c i f i c  c o m p o s it io n s  an d u s e s , se e  T a b le s  2 & 3 
an d u n d e r in d iv id u a l  c o u n tr y  c o u n tr y  i n  C o u n tr y  In d e x .

In  th e  U n it ed  S t a t e s ,  Ammonals  a r e  use d  in  S h e l ls  
f o r  t e s t i n g  p u rp o se s  du e to  th e  b r i l l i a n t  f l a s h  p ro duced  
on  e x p lo s io n  o f  th e  c h a rg e . See c o m p o s it io n s  g iv e n  in  
T a b le  3 .
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AMMONAL

TABLE 2 ' '

C o m m e rc ia l B l a s t i n g A m m on al s

F e l i x d o r f  F a c t o r y Am mon al
Ammon al ( A u s t r i a n ) (G erm an ) .

C o m p o n en ts a b c d A B

NH^NOj 8 0 .7 5 9 0 .0 8 8 .0 8 0 .0 7 2 .0  9 3 -  9 5 .5kno3 - - - - - . -

Ba (NO3 ) 2 - - - - -

A1 (p o w d e r ) 1 5 .0 0 4 . 0 8 .0 1 8 .0 2 3 .5  2 .5  -  3 .5

A l lo y  A l /Z n - - - - - '

Red C h a r c o a l - - - - 4 . 5 -

C h a r c o a l 4 .2 5 6 .0 4 .0 2 .0 - 2 - 3

P i t c h -  - - - - . - -

K 2C r2 0y • - - - A - - -

TNT ’ -  ' - - - -  _ -  .

M o is tu r e - - - - 0 - 1

R ip p in g S t  H e l e n 's N uev o G er m an

Ammon al P o w d e r A n ag o n Ammon al Ammon al

C o m p o n en ts ( B r i t i s h ) ( B r i t i s h ) ( S p a n i s h ) S p a n i s h ) *nh4 no3 84  -  87 92  -  95 7 0 .0 8 4 .5 9 1 - 3KNOj  . - - - 1 .5 -

Ba(NO3 ) 2 - - - 0 . 5 • -

A 1 (p o w d e r) 7 - 9 2 - 3 - 5 .5 1 .7
A l lo y  A l /Z n - - 2 0 .0 - -

Re d C h a r c o a l - - - - -

C h a r c o a l 2 - 3 - 1 0 .0 8 . 0 -

P i t c h - - - - . 6 ,7

K2C r
2 °7 3 - 4 - - - -

TNT - 3 - 5 - - 0 .3

M o is tu r e 0 - 1 0 - 1 - - -

*Was a l s o  u s e d  f o r  m i l i t a r y  p u r p o s e s ,  b u t  r e q u i r e d  a  b o o s t e r  c h a r g e  f o r  
d e t o n a t i o n .
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AMMONALT a b l e  2  ( C o n t ' d )

M a rs h a ll  c i t e s  th e  p r o p e r t i e s  o b ta in e d  by B ic h e l fo r  Ammonal A in  
co m p ari so n  w it h  th o se  f o r  Dynammon c o n ta in in g  Ammonium N i t r a t e  95 .5%
& re d  c h a rc o a l  4.5 %:

D e n s it y  Vel  o f  Deton  H eat o f  Expln
T o ta l  Vo l 
o f Gas es

l /k g  E x p lo s iv e d in /s e c c a l / g
Dynammon 865 3380 7 2 7 .0 976
Ammonal A 900 3450 1600 .5 594

Vo l o f Gas es
I

a t  NIP (m in us Exp ln  P re s s Po wer  by
H2O v a p o r) (C a lc d ) T ra u z l

E x p lo s iv e 1/k g kg /cm^ T e s t , cc

Dynammon 360 3668 250
Ammonal A 41 8 9425 329

2 1

 



AMMONAL

TABLE 3

M i l i t a r y  A m m on al s o f  WW I I
us A u s t r i a n B r i t i s h

S e r v i c e R o th
C o m p o n e n ts 1 2** 3 1 o r  T 2 D e m o l i t i o n 1904nh4 no3 2 2 .0 7 2 .0 6 5 .0  4 6 .0 5 8 .6 6 4 .0 4 7 .0

A1 (p o w d e r ) 1 1 .0 1 6 .0 3 2 .0 * * *  2 2 .0 2 1 .0 1 8 .0 2 2 .0

TNT 6 7 .0 1 2 .0 1 5 .0  3 0 .0 1 8 .0 1 5 .0 3 0 .0
( a d d e d ) ( o r  DNT.)

C h a r c o a l - - 3 .0  - 2 . 4 3 .0 1 .0

Red  C h a r c o a l - - -  2 .0 - - -

C o m p o n e n ts S
F r e n c h

c 1
G erm an

2nh4 no3 8 6 .0 7 6 .0 5 4 .0 4 4 .9

A1 (p o w d e r ) 8 . 0 1 3 .0 1 6 .0 2 4 .1

TNT - - 3 0 .0 3 1 .0

S t e a r i n e 6 . 0 - - -nh4 sc n* ■ 1 1 .0

^ A c c o r d in g  t o  T .L .  D a v i s ,  t h e  i n c o r p o r a t i o n  o f  am m on iu m  t h i o c y a n a t e  
(NH^ SC N) i n t o  A m m onal s p r o d u c e s  m i x t u r e s  w h ic h  a r e  u n s t a b l e  t o  h e a t . .

* * I t  w as  a l s o  u s e d  i n  G e rm a n y . ’

^ " ^ A lu m in u m  w as  167 , c o a r s e  a n d  16% f i n e  p o w d e r .
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AMMONALMATRIT No 98

AMMONALMATRIT No 98  ( b l a s t i n g  e x p l o s i v e )  .

A S o v i e t  c o m m e r c ia l  b l a s t i n g  e x p l o s i v e .  T h e r e  i s  no  
c o r r e s p o n d i n g  US e x p l o s i v e .  S ee  A l m a t r i t  u n d e r  S o v i e t  E x p l o s i v e s .

AMMONALSALPETER SPRENGSTOFF

G erm an  Am mo niu m N i t r a t e  D y n a m it e .

AMMONARU
» r

J a p a n e s e  f o r  A m m onal. >

AMMONCARBONIT ( b l a s t i n g  e x p l o s i v e )  .

A G erm an  Am mo niu m N i t r a t e  p e r m i s s i b l e  e x p l o s i v e .  S e v e r a l  
c o u n t r i e s  u s e  so m ew h a t s i m i l a r  c o m p o s i t i o n s .  S ee  u n d e r  G erm an 
E x p l o s i v e s .

AMMON DIN AMITE '

I t a l i a n  Am mo niu m N i t r a t e  D y n a m it e .

AMMONDYNAMIT
G erm an  Am mo niu m N i t r a t e  D y n a m it e .

AMMON GELA TINA

I t a l i a n  Am mo niu m N i t r a t e  G e l a t i n  D y n a m ite .

AMMONGELATIN DYNAMIT

S w e d is h  Am mo niu m N i t r a t e  G e l a t i n  D y n a m it e .

AMMONGELAT INE
G erm an  Am monium N i t r a t e  G e l a t i n  D y n a m ite .
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AMMON-GELATINE DYNAMITE

AMMON-GELATINE DYNAMITE ( b l a s t i n g  e x p lo s iv e )

A c u r r e n t  B r i t i s h  com m erc ia l b l a s t i n g  e x p lo s iv e .  S e v e ra l 
c o u n t r i e s  u se  so m ew ha t s i m i l a r  c o m p o s it io n s  b ased  on  Ammonium 
N i t r a t e ,  N i t r o g l y c e r in  & c a rb o n a c e o u s  f u e l .

AMMON-GELIGNITE ( b l a s t i n g  e x p lo s iv e )

A c u r r e n t  B r i t i s h  com m erc ia l b l a s t i n g  e x p lo s iv e .  S e v e ra l 
c o u n t r i e s  u se  so mew ha t s i m i l a r  c o m p o s it io n s  b a sed  on  Ammonium 
N i t r a t e ,  N i t r o g l y c e r in  & c a rb o n a c e o u s  m a t e r i a l .

AMMONIAKKRUT <

Sw ed is h  Ammonium N i t r a t e  D ynam it e .
i *

AMMONIINAYA ( o r  AMMONIYNAYA) SELITRA .

R u s s ia n  f o r  Ammonium N i t r a t e .

AMMONIT

Ge rm an  & R u s s ia n  f o r  Ammon ite .

AMMONITE (c o m m erc ia l b l a s t i n g  e x p lo s iv e )

Se e a l s o  BEL LITE.

a )  F o re ig n  N o m e n c la tu re :
B el giu m : Am mo nite & E x p l o s i f .F a v ie r  n ° l
B r i t a i n : Am mo nite
F ra n c e : Am mo nite & E x p lo s i f  F a v ie r  ty p e  N n
German y: Ammon it
I t a l y : Am mo nite
S o v ie t  U nio n: Ammon it & S k a l ’n y i  am m on it
S p a in : Am mo nita

b)  O r ig in : s

A ty p e  o f  Ammonium N i t r a t e  co m m erc ia l e x p lo s iv e  known 
s in c e  1884. I t  h as  b een  m a n u fa c tu re d  s in c e  t h a t  ti m e  in  
man y v a r i a t i o n s  o f  c o m p o s it io n ' by  s e v e r a l  E u ro pean  ' 
c o u n t r i e s .  Am mon ite s a r e  a p p a r e n t ly  n o t now e x te n s iv e ly  
m a n u fa c tu re d  in  w e s te rn  E u ro pe , b u t a r e  s t i l l  v e ry  much 
i n  u se  in  th e  USSR. •
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AMMONITE

c) Identifying Features:
Color may be white, but is usually brown. It 

may be either a powder or plastic putty-like material.

d) Chemical Composition:
Ammonites are mechanical mixtures of Ammonium 

Nitrate plus a variety of aromatic nitro compounds and 
other ingredients. See Table 4, below under Uses and 
by country.

e) Physical Properties:
All Ammonites must be compressed, usually in 

cylindrical paper cartridges which are then wrapped 
in paper and waterproofed. The high Ammonium Nitrate 
cqntent renders all Ammonites extremely hygroscopic, 
and they will deteriorate during prolonged storage.
See also Table 4.

f) Test Methods and Explosive Characteristics:
Ammonites are subjected to the standard tests 

which all commercial mining or blasting explosives 
must pass to be safe or to be placed on a "Permitted 
List". In general, they have low sensitivity to both 
friction and shock. .

g) Manufacturing Processes: •
The thoroughly pulverized ingredients are blended 

and then heated, by indirect steam or hot water, above 
the melting point of the nitrocompound. The mixture is 
cooled without stirring. This treatment results in the 
Ammoniuta Nitrate grains being coated with the non-hygro
scopic nitrocarbon. The Ammonite is then press loaded 
into an appropriate cartridge in the same manner as 
most dynamites.

h) Safety Hazards:
See under AMMONIUM NITRATE. Ammonites are Class 

12, Group D explosives for quantity-distance and 
compatibility storage classifications. f

i) Inspection Procedures:
See under AMMONIUM NITRATE-.

j) Preservation and Special Handling Requirements:
See under AMMONIUM NITRATE.
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AMMONITE

k) Storage:
See under AMMONIUM NITRATE.

l) Demilitarization and/or Disposal Procedures:
See under AMATOL and under AMMONIUM NITRATE.

m) Uses:
Some Ammonites are used, as commercial blasting ex

plosives in the mining of coal,, especially where the 
accumulation of methane-air mixtures ("firedamp”) and 
coal dust-air mixtures may be ignited by the high 
detonation temperatures of other explosives not hav
ing the characteristics of Ammonites. Their detonation 
temperatures are comparatively lowJ moreover, the 
detonation products cool rapidly and will not ignite • 
the atmosphere surrounding them. Some Ammonites have 
been used in military applications, particularly as 
substitute fillers for high explosives based on TNT 
or Nitroglycerin.

Ammonites are known to be used in Britain, France, 
Germany, Italy, USSR, Spain & USA. For specific 
compositions of some mixtures and their uses, see 
under individual country.

In the United States, commercial explosives 
intended for use in mining and blasting operations are 
called "Permissible or Safety Explosives". These 
explosives, after extensive tests to determine their 
suitability, must be approved by the Bureau of Mines,
US Department of Interior. An extensive list of 
such approved explosives is available from the Bureau 
of Mines.
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IO N IT E

TABLE 4

Germ an Ammonites Used Dur in g WW I I

Comp onent s and 
some P ro p e r t ie s

No ? 43A 43B
*

43C
**

No ? Hl H5 No ? No ? No ?

Amm n i t r a t e 4 2 .0 4 6 .0 56 .0 4 5 .0 4 6 .0 50 .0 50.0 55 .0 52 .0 50.0
Na n i t r a t e 9 .8 - 8 .0 - - - 5 .0 5 .0 8 .0
Ca n i t r a t e ,  4 ^ 0 - 8 .0 6 .0 10 .0 8 .0 15.0 15. 0 10 .0 7 .0 15 .0
Mg n i t r a t e ,  6H2O 8 .4 - - - - - - - -
G uanid in e n i t r a t e - 8 .0 10. 0 15 .0 - - - - 10 .0
PETN 9.8 - 2 .0 - - 10 .6 - - - -
PH -S alz - - 5 .0 - 4 6 .0 - 10.0 10. 0
RDX 30.0 8 .0 7 .0 - - 25 .0 20 .0 20 .0 25 .0 25 .0
T e tra -S a lz - - - - - - - - 8 .0 -
TNT - 30.0 10 .0 30 .0 - - - - - -
"V ultam ol"  ( e m u ls i f ie r ) - 0 .3 0 .3 0 .5 - . - - - - -
(a dded )

D en si ty  (c ast ) gm /cc ' 1. 58 1.61 _ • 1. 53 1. 50
C a s ti n g  T em pera tu re , °C - 104 105 - - - • - 108 112 -
D en si ty  o f F ra g m en ta ti o n 41 - 38 - 39 - - 40 41

*The c o m p o sit io n  g iv en  by G. Romer "R ep ort  on E x p lo s iv es"  (1 945),  PB Rpt No. 8 5 ,  
t o t a l s  10 4.  .

**Am monit  43C ex plo ded  in  1944 on a lo ad in g  l in e  and i t s  m anufa ctu re  was d is c o n ti n u e d  
I t  i s  r e p o r te d  th a t  m ix tu re s  of  TNT w it h  g u an id in e  n i t r a t e  a re  u n s ta b le .

Mo st o f th e s e  m ix tu re s  a re  s u i t a b le  fo r  lo ad in g  bombs', g re nades and s h e l l s .
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AMMONIT- GOUDRONIT

AMMONIT-GOUPRONIT (m in in g  e x p lo s iv e )

A S o v ie t  co m m erc ia l b l a s t i n g  e x p lo s iv e .  T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s it io n . See  u n d e r  S o v ie t  E x p lo s iv e s  an d  
co m par e w i th  Ammonpek.

AMMONIT, PREDOKHRANITEL1NYI ( P e r m is s ib le  c o a l  m in in g  e x p lo s iv e )

A c u r r e n t  S o v ie t  co m m erc ia l b l a s t i n g  e x p lo s iv e .  T h e re  i s  
no  c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r  S o v ie t  E x p lo s iv e s  and  
co m par e w i th  Ammon it.

AMMONIUMNITRAT

Sw ed is h  f o r  Ammonium N i t r a t e .

AMMONIUMNITRAT o r  AMMONIUMSALPETER

Ge rm an  f o r  Ammonium N i t r a t e .

AMMONIUM NITRATE ( e x p lo s iv e  i n g r e d i e n t  o f  d y n a m it e s  & am m un it io n  f i l l e r s )

a )  F o re ig n  N o m e n c la tu re :

B el giu m :
C h in a :
F ra n c e :
Ger m an y:
H ung ry :
I t a l y :
Ja p a n :
P o la n d :
S o v ie t  U nio n:

S p a in :
Sw ed en :

N i t r a t e  d ’ammon iaqu e
H s ia o  Hsu an  An
N i t r a t e  d ’am mon iaqu e
A m m oniu m nit ra t,  A m m onnit ra t & A m m onsa lp et er  
A m m oniu m nit ra t & Ammons a le tr o m  
N i t r a t o  am mo nic o & N i t r a t o  d ’a mm onio 
Ammonum Shosa nen
S a l e t r a  amonowa
Am mi achnaya s e l i t r a ,  Am mo niy naya
(A m mon iin ay a)  s e l i t r a  & A z o tn o k is ly i  am mon ii 
N i t r a t o  am<£nico 
Ammonium ni t r a t

Switzerland: Ammonnitrat
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AMMONIUM NI TR AT E
b)  O r ig in : '

Th e f i r s t  d e s c r i p t i o n  o f i t s  p r e p a r a t i o n  an d 
p r o p e r t i e s  wa s i n  165 9 by  G la u b e r who t r e a t e d  ammonium 
c a rb o n a te  w i th  n i t r i c  a c id  an d c a l l e d  th e  r e s u l t i n g  
s a l t  "N it ru m fl am m an s" . G r in d e l & Rob in  e a r ly  in  th e  
1 9 th  c e n tu ry  w ere  th e  f i r s t  to  u se  Ammonium N i t r a t e  in  
e x p lo s iv e s  a s  a re p la c e m e n t f o r  p o ta s s iu m  n i t r a t e  in  
B la ck  Pow der . In  1867 th e  Sw ed ish c h e m is ts  J .V . O h ls so n  
& J .H . N o rrb in  o b ta in e d  th e  f i r s t  p a te n t  on  an  e x p lo s iv e  
c a l l e d  "A ir an onia kkru t" . I t  wa s a  c o m p o s it e  d y n am it e  
c o n s i s t i n g  o f  Ammonium N i t r a t e  w it h  a sm a ll  am ou nt  o f 
o th e r  i n g r e d i e n t s .

c ) I d e n t i f y i n g  F e a tu r e s :

C o lo r le s s ,  h y g ro sc o p ic  c r y s t a l s  m e l ti n g  a t  
1 6 9 .6 °C . Th e p u re  com pound b o i l s  a t  210°C & 11 mm 
p r e s s u r e  an d can  be  d i s t i l l e d  p r a c t i c a l l y  w i th o u t  
d e c o m p o s it io n . At  a tm o sp h e ri c  p r e s s u r e  i t  de co m po se s 
ab ove i t s  m e l ti n g  p o in t  an d w i l l  d e f l a g r a t e  a t  32 5° C.
I t  i s  s o lu b le  in  w a te r' , e th y l  a lc o h o l ,  m eth y l a 'l c o h o l 
an d o th e r  o rg a n ic  s o lv e n ts  c o n ta in in g  OH o r NH g r o u p s .

d ) C hem ic al  C o m p o s it io n : '
Form ula  NH^NO^, m o le c u la r  w e ig h t 8 0 .0 5 , c o n ta in s  

th e  fo ll o w in g  p e rc e n ta g e s  by w e ig h t o f  th e  e le m e n ts : 
N it ro g e n  35 .0 0% , hyd ro gen  5.04 % , ox yg en  59 .9 6% . . I t s  
oxyg en  b a la n c e  to  w a te r  an d n i t r o g e n  gas i s  4-20%, th u s  
m ak in g i t  on e o f th e  m os t a t t r a c t i v e  an d th e  p r i n c i p a l  
e n e rg y  g a s -p ro d u c in g  s u b s ta n c e  in  th e  com m erc ia l 
e x p lo s iv e s  i n d u s t r y .

e ) P h y s ic a l  P r o p e r t i e s :
Ammonium N i t r a t e  e x i s t s  in  f i v e  a l l o t r o p i c  

m o d if ic a t io n s  o f th e  s o l i d  c r y s t a l s .  Th e l i q u i d  fo rm s 
r e g u l a r  c u b ic  c r y s t a l s  on s o l i d i f i c a t i o n .  . When ic oole d^ 
th e s e  c r y s t a l s  underg o  v a r io u s  t r a n s i t i o n s  to  o th e r  
fo rm s . Th e c r y s t a l  d e n s i ty  i s  1 .7 25  a t  25 C, a p p a re n t 
d e n s i t y  v a r i e s  w id e ly  w it h  g r a n u la t i o n .  I t  i s  1 .0 6  
gm /cc o r h ig h e r  f o r  t h a t  g r a n u la t io n  u sed  f o r  th e  
m a n u fa c tu re  o f A m ato l.  C om posit io ns  c o n ta in in g  Ammonium 
N i t r a t e  may be  e i t h e r  p r e s s -  o r c a s t - lo a d e d  m ix tu re s > 
d ep e n d in g  up on  th e  p e rc e n ta g e  a ro m a ti c  n it ro com pound  
a d d ed . U n le ss  p r o te c te d  by some c o a t in g  o r p r o t e c t i v e  
b a r r i e r ,  Ammonium N i t r a t e  i s  e x tr e m e ly  h y g ro s c o p ic . I t  
w i l l  c o rro d e  i r o n ,  s t e e l ,  b r a s s ,  le a d  an d cadm ium.
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AMMONIUM NITRATE

f )  T e s t  M et hods an d E x p lo s iv e  C h a r a c t e r i s t i c s :

Ammonium N i t r a t e  i s  th e  l e a s t  s e n s i t i v e  to  im p ac t 
o f  an y  o f  th e  m i l i t a r y  e x p lo s iv e s .  I t  h a s  a  low a b i l i t y  
to  p ro p a g a te  a  d e to n a t io n  wa ve  an d i f  a  c h a rg e  i s  lo n g  
an d o f  sm a ll  d ia m e te r  o r  u n c o n f in e d , th e  d e to n a t io n  
wav e may d i e  o u t b e fo r e  i t  r e a c h e s  th e  o p p o s i te  en d o f  
th e  c h a rg e . Some o th e r  e x p lo s iv e  p r o p e r t i e s  in c lu d e :  
B r is a n c e  (b y Le ad  C y li n d e r  C o m p re ssio n  T e s t )  54% o f TNT; 
d e to n a t io n  r a t e  v a r i e s  fr om  10 00  t o  30 00  m e te r s / s e c  
d e p e n d in g  on  c o n d i t io n s  an d m et hods o f  t e s t i n g ;  f l a s h  
p o in t  500 °C ; f r i c t i o n  s e n s i t i v i t y  c a n n o t be  d e to n a te d  
by  a  s t e e l  sh o e ; gas e v o lv e d  on  d e to n a t io n  98 0 l i t e r s  
/k g ; h e a t  o f  co m b u sti o n  628  c a l/ g m ; h e a t  o f  d e c o m p o s it io n  
32 3 c a l/ g m ; h e a t  o f  e x p lo s io n  346 c a l/ g m ; h e a t  o f  f o r 
m a ti o n  87 k c a l/ m o le  a t  c o n s ta n t  p r e s s u r e ;  po wer  (b y 
T r a u z l  t e s t )  55% p f  TNT; r i f l e  b u l l e t  im p a c t t e s t  
- u n a f f e c t e d ;  s e n s i t i v i t y  to  i n i t i a t i o n  by  d e to n a to r s  & 
b o o s te r s -m o re  d i f f i c u l t  to  d e to n a te  o r  e x p lo d e  th a n  
an y  o f  th e  s ta n d a r d  m i l i t a r y  e x p lo s iv e s ,  s e n s i t i v i t y  i s  
in c r e a s e d  by  c o n f in e m e n t,  t e m p e ra tu re , lo w er d e n s i t y  
an d th e  p re s e n c e  o f  o rg a n ic  m a t e r i a l s ;  s e n s i t i v i t y  to  
i n i t i a t i o n  by  h e a t - i g n i t i o n  te m p e ra tu re  46 5° C f o r  
u n c o n fin e d  sa m p le , 260 to  360°C wh en  u n d e r c o n fin e m e n t;  
an d s t a b i l i t y  i n  s t o r a g e - d e s p i t e  i t s  h y g r o s c o p ic i t y ,  ' 
v e ry  s t a b l e  i n  s to r a g e  a t  te m p e ra tu re s  up t o  150 C  ̂
a l t h o u g h . s l i g h t  d e c o m p o s it io n  may o c c u r  u n d e r c e r t a i n  
c o n d i t i o n s .  •

g) M a n u fa c tu r in g  P r o c e s s e s : .
U n t i l  WW I ,  Ammonium N i t r a t e  wa s m a n u fa c tu re d  

c h i e f l y  by  n e u t r a l i z i n g ,  w i th  wea k n i t r i c  a c id ,  th e  
am mo nia  p r e s e n t  i n  aqueous b y -p ro d u c ts  o f  th e  
a r t i f i c i a l  g a s  & c o k in g  i n d u s t r i e s .  As th e  n i t r i c  a c id  
wa s th e n  m a n u fa c tu re d  fr om  C h il e  s a l t p e t e r ,  i t  c o n ta in e d  
h y d r o c h lo r ic  a c id ,  n i t r o u s  a c id  an d b o r ic  a c id  a s  
i m p u r i t i e s ,  w h i le  th e  gas l iq u o r  am mon ia u sed  c o n ta in e d  
p y r id i n e  an d t h io c y a n a t e s .  C o n s e q u e n tl y , th e  Ammonium 
N i t r a t e  a l s o  c o n ta in e d  th e s e  same  i m p u r i t i e s .  T h is  
Ammonium N i t r a t e  wa s s u i t a b l e  f o r  u se  i n  b l a s t i n g  
e x p lo s iv e s  an d in  m ix ed  f e r t i l i z e r s .  When th e  * 1

m a n u fa c tu re  o f  n i t r i c  a c id  wa s beg un fr om  am mo nia  
p ro d u ce d  fr om  a tm o s p h e r ic  n i t r o g e n ,  t h i s  a c id  was  o f  
a h ig h e r  d e g re e  o f  p u r i t y .  I t  was n e u t r a l i z e d  w i th  
s y n t h e t i c  am mon ia^a nd  th e  Ammonium N i t r a t e  th u s  p r o 
duced  wa s much p u r e r  th a n  t h a t  o b ta in e d  by  th e  e a r l i e r  
p r o c e s s .
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AMMONIUM NITRATE

g) Manufacturing Processes (cont’d);
Other processes for manufacturing Ammonium Nitrate 

include:
1) Double decomposition of calcium nitrate and ammonium 

carbonate (or sulfate)’
2) Double decomposition of ammonium sulfate and sodium

nitrate in. solution  ̂ •
3) Using sodium nitrate instead of common salt in the 

ammonia-soda process^
4) Mixing the gases (nitrogen dioxide, oxygen & steam) 

obtained as by-products of ammonia oxidation plants 
with ammonia gas and extra air in order to produce 
the desired reaction’

5) FauserProcess - a method originated in Italy and 
has assumed considerable importance in Europe. r It 
is based on the .neutralization of aqueous nitric 
acid by gaseous ammonia under conditions which 
completely use the heat of neutralization under 
pressurei

6) Bamaa-Meguin^A.-G. Process - introduces nitric acid 
solution and ammonia gas into the lower part of a 
mass of fused Ammonium Nitrate at about 150°C at 
atmospheric pressure^

7) “ a batch or continuous 
process in which solid, dry Ammonium Nitrate is first 
introduced' then ammonia gas and 95% nitric acid in 
equivalent amounts are added to the reaction vessel^

8) Toniolo_Process “ Yields a dry product by pouring or
spraying molten Ammonium Nitrate of 10% water content 
over dry material or by melting the dry salt with 
the molten wet salt̂  ‘ '

9) Stengel Process - neutralization of ammonia with pre
heated nitric acid takes place in a reactor at 204°C^

10) Tenn£§§££__V2lley_Authority_PE‘9ee§S and recent patents 
assigned to the duPont Company*

Some later achievements and methods of 
evaporating & crystallizing aqueous Ammonium Nitrate 
solutions include continuous vacuum crystallization 
and continuous graining or prilling processes.

h) Safety Hazards:
Ammonium Nitrate is classified as an "explosive 

ingredient” and oxidizing material. Some disastrous 
explosions have occurred in the past usually because 
of unduly high temperatures, confinement, or the 
presence of organic materials. Its manufacture, use,
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AMMONIUM NITRATE

h) S a f e ty  H azard s  ( c o n t ’d ) :
s to r a g e  d i s t r i b u t i o n  an d p o s s e s s io n  ( i n  th e  USA) a r e  
r e g u l a te d  by th e  F e d e ra l E x p lo s iv e s  A c t,  a d m in is te r e d  
by  th e  US B ure au  o f  M in es.  A y e ll o w  l a b e l ,  th e  sam e 
a s  f o r  ammonium p e r c h l o r a t e ,  i s  r e q u i r e d  on  a l l  r a i l 
ro a d  s h ip m e n ts . For p u rp o se s  o f  q u a n t i t y - d i s t a n c e  
s to r a g e  an d c o m p a t ib i l i t y  g ro up  s to r a g e ,  Ammonium ' 
N i t r a t e  i s  a C la s s  12, Group  D e x p lo s iv e .

i )  I n s p e c t io n  P ro c e d u r e : '
A f a i r l y  p u re  sa m ple  sh o u ld  be  w h i te  an d e n t i r e l y  

s o lu b l e  i n  w a te r , g iv in g  a s o l u t i o n  n e u t r a l  t o  l i tm u s .
A few d ro p s  o f  N e s s l e r ’s  r e a g e n t  added  to  2 to  3 ml o f 
th e  s o l u t i o n  w i l l  t u r n  th e  l i q u i d  d a rk  y e ll o w  to  r e d 
d is h -b ro w n  ( f o r  s m a ll  p e r c e n t )  o r  fo rm  a br ow n 
p r e c i p i t a t e  ( f o r  l a r g e  p e r c e n t ) . I f  i t  i s  d e s i r e d  to  
d e t e c t  Ammonium N i t r a t e  i n  th e  a b se n c e  o f  o th e r  in o rg a n ic  
o r o r g a n ic  n i t r a t e s ,  p o u r 2 ml o f  DPhA r e a g e n t  (1  gm 
d ip h e n y la m in e  in  100  ml c o n c e n t r a te d  s u l f u r i c  a c id )  down 
th e  w a l l  o f  a t e s t  tu b e  c o n ta in in g  5 ml o f  th e  s o l u t i o n .
A b lu e  r i n g  a t  th e  i n t e r f a c e  i n d i c a t e s  a  n i t r a t e .

Th e sa m ple  may be  t e s t e d  f o r  r e s id u e  by  h e a t in g  
a s m a ll  q u a n t i ty  i n  a c r u c i b l e .  A p u re  sa m ple  sh o u ld  
be  c o m p le te ly  v o l a t i l e  an d p r a c t i c a l l y  f r e e  fr om  r e s i d u e .  
Th e p r e s e n c e  o f  a r e s id u e  may i n d i c a t e  o th e r  n i t r a t e s ,  
s u l f a t e s  o r c h l o r i d e s .  So diu m n i t r a t e  i s  in d ic a te d  i f  
a  y e ll o w  c o lo r  i s  p ro d u ced  in  a fl am e  by a p la ti n u m  w ir e  
d ip p e d  i n t o  a h o t s a tu r a te d  t e s t  s o l u t i o n .  C h lo r id e s  
a r e  p r e s e n t  i f  a few  d ro p s  o f s i l v e r  n i t r a t e  p ro d u ce  a 
w h i te  p r e c i p i t a t e .  S u l f a t e s  a r e  t e s t e d  f o r  w it h  bari um  
c h l o r i d e ,  c a lc iu m  w it h  ammonium o x a la te ^ a n d  m ag ne sium  
w i th  ammonium  p h o sp h a te  a f t e r  re m ov in g  an y c a lc iu m  
f o u n d .

Se e a l s o  u n d e r AMMATOL and  AMMONAL.

j )  P r e s e r v a t i o n  an d S p e c ia l  H an d li n g  R e q u ir e m e n ts :
Ammonium n i t r a t e  i s  e x tr e m e ly  h y g r o s c o p ic . In  

th e  p re s e n c e  o f  m o is tu re , i t  r e a c t s  w i th  c o p p e r to  fo rm  
a comp ound  ( te t r a m in o c u p r ic  n i t r a t e ) ,  w hic h  i s  a s  s e n 
s i t i v e  to  im p ac t an d a s  b r i s a n t  a s  Le ad  A z id e . For  t h i s  
r e a s o n , t o o l s  o f c o p p e r , b r a s s  o r  b ro n z e  sh o u ld  n o t be  
u se d  i n  h a n d li n g  Ammonium N i t r a t e  o r e x p lo s iv e  m ix tu re s  
c o n ta in in g  i t .  I t  a l s o  r e a c t s  w i th  an d c o r ro d e s  i r o n ,  
s t e e l ,  l e a d ,  cadm ium  an d z in c .  The o n ly  m a t e r i a l s  known 
to  be  d e f i n i t e l y  s u i t a b l e  a s  p r o t e c t i v e  c o a t i n g s ,  o v e r
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AMMONIUM NITRATE

j ) P r e s e r v a t i o n  an d S p e c ia l H an d li n g  R equ ir em en ts  ( c o n t ’d )f
lo n g  p e r io d s  o f ti m e , f o r  c o n ta in e r s  o r am m unit io n  lo ad ed  
w ith  Ammonium N i t r a t e  c o m p o s it io n s  a r e  p o ly v in y l  c h lo r id e  
an d ep ox y r e s i n s .  O th er m a te r i a l s  su ch  a s  a c id - p r o o f  
b la c k  p a i n t ,  s h e l l a c ,  ba ke d o i l  & ru b b e r  p a in t s  have  n o t 
p ro ved  s u c c e s s f u l .  .

In  o rd e r  to  p re v e n t  th e  a d s o r p t io n  o f m o is tu re  an d 
s u b s e q u e n t c a k in g  o f Ammonium N i t r a t e  in  s to r a g e ,  
nu m er ou s c o a t in g s  & w a t e r - r e p e l l e n t  a g e n ts  a r e  u s e d . 
M a te r ia ls  such  a s  d ia to m aceo u s e a r th  o r k a o l in  c la y  a r e  
a p p l ie d  a s  c o a t in g s  (0 .5  to  1.07 o) to  th e  d r ie d  p a r t i c l e s  
c a l l e d  ’’p r i l l s ” . . O th er m a te r i a l s  su ch  as  c o a t in g s  o f  
m eth y l c e l l u l o s e ,  c h a lk , s i l i c a ,  a lu m in a , ’’a c id  m agen ta ” , 
an d so diu m  p o ly m e ta p h o sp h a te s  a re  a l s o  s u i t a b l e .  ,

k)  S to ra g e : .
D e s p it e  i t s  h y g r o s c o p ic i ty ,  Ammonium N i t r a t e  i s  

v e ry  s t a b l e  in  s to r a g e  a t  am b ie n t te m p e ra tu re s  f o r  
p ro lo n g e d  p e r io d s  o f  ti m e . I t  can  be  s u b je c te d  to  
te m p e ra tu re s  a s  h ig h  as  100 °C fo r  100  day s w i th o u t  
a p p r e c ia b le  d e c o m p o s it io n . D ecom posi ti on  does n o t 
a p p e a r  to  b e g in  u n t i l  th e  com pou nd i s  h e a te d  to  te m 
p e r a t u r e s  n e a r  i t s  m e lt in g  p o in t  (1 7 0 °C ). A dm ix tu re s 
o f Ammonium N i t r a t e  w it h  TNT o r o th e r  a ro m a ti c  n i t r o 
co mpo un ds  a r e  s t a b l e  a t  te m p e ra tu re s  l e s s  th a n  12 0° C. 
How ev er , th e  s e n s i t i v i t y  o f Ammonium N i t r a t e  to  h e a t  
i s  in c r e a s e d  by  th e  p re s e n c e  o f o rg a n ic  m a te r i a l s  su ch  
as  c e l l u l o s e ,  p a p e r , c a rb o n , w axes,  sa w d u s t,  o i l  o r 
p a r a f f i n .  T h e re fo re , th e s e  o r o th e r  fl am m ab le  
m a t e r i a l s  sh o u ld  n o t be  sto red w it h  o r a d ja c e n t  to  » 
Ammonium N i t r a t e  c o n ta in e r s  or am m unit io n  lo ad ed  w it h  
i t s  a d m ix tu r e s .

l )  D e m i l i t a r i z a t i o n  a n d /o r  D is p o sa l P ro c e d u re s :

Due to  i t s  h ig h  s o l u b i l i t y  i n  w a te r , Ammonium 
N i t r a t e  can  be  re n d e re d  u s e le s s  by f lo o d in g  i t  w it h  
l a r g e  volu m es  o f  w a te r . Steam can  be  use d  to  d e s tr o y  
o r to  re m ov e some Ammonium N i t r a t e  c o m p o s it io n s  from  
lo ad ed  am m unit io n  com ponents . I t  i s  a l s o  m o d e ra te ly  
s o lu b le  in  e th y l  a lc o h o l  an d m eth y l a lc o h o l  a t  no rm al  
t e m p e r a tu r e s .

I t  i s  de co m po se d by s tr o n g  a l k a l i e s  w i th  th e  
l i b e r a t i o n  of am mon ia, and by  s u l f u r i c  a c id  w it h  th e  
fo rm a ti o n  o f ammonium s u l f a t e  an d n i t r i c  a c id .

See a l s o  under AMATOL an d AMMONAL.
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AMMONIUM NITRATE

m) U se s : .
Ammonium N i t r a t e  i s  on e o f  th e  m ost  w id e ly  use d  

com ponents  o f  e x p lo s iv e s ,  b o th  i n  com m erc ia l an d m i l i 
tary types. It is also used universally as a nitrog
enous fertilizer. When used as a fertilizer, it does 
n o t h ave  to  m ee t th e  s ta n d a rd  o f  p u r i t y  (99% ) r e q u i r e d  
by  i t s  u se  a s  an  e x p lo s iv e .  M a n u fa c tu r in g  f a c i l i t i e s  
u sed  to  p ro d u ce  f e r t i l i z e r  g ra d e  Ammonium N i t r a t e  can  
a l s o  p ro d u ce  th e  p u r e r  g ra d e  w i th o u t  an y a d d i t i o n a l  
c o n v e rs io n  e q u ip m e n t.

B ecause  o f  i t s  i n s e n s i t i v i t y ,  Ammonium N i t r a t e  
i s  se ld om  use d  a lo n e . I t  i s  com monly  u sed  a s  an  e x A 
p lo s iv e  e x te n d e r  in  su ch  m ix tu re s  a s  AMATOL (q v) an d 
AMM0NA1 ( q v ) ; i n  b l a s t i n g ,  c r a t e r i n g  & d e m o lit io n  
e x p lo s iv e s  su ch  a s  AMMONITE ( q v ) ; an d in  som e s o l i d  
"c o m p o s it e  p r o p e l l a n t s " .

Ammonium N i t r a t e  i s  known to  be  u se d  i n  B elg iu m , 
B r i t a i n ,  F ra n c e , Ge rm an y,  I t a l y ,  J a p a n , USSR, S p a in ,
& USA. For  f u r t h e r  in fo r m a t io n  on  s p e c i f i c  c o m p o s it io n s  
an d u s e s ,  s e e  T a b le s  5 , 6 6c 7 an d u n d e r i n d iv id u a l  
c o u n tr y  in  th e  C o u n tr y  In d ex .

See a l s o  AMMONIUM NITRATE DYNAMITE & GELATIN 
DYNAMITE.

In  th e  U n it ed  S t a t e s ,  Ammonium N i t r a t e  D ynam ites  
a r e  a  ty p e  o f  " s t r a i g h t "  d y n am it e  i n  w h ic h  up to  50% «of  
th e  l i q u i d  n i t r i c  e s t e r s  ( N i t r o g ly c e r in  + a n t i f r e e z e  
a d d i t i v e s )  i s  r e p la c e d  by Ammonium N i t r a t e .  T hese  
e x p lo s iv e s  o r ig in a te d  in  th e  USA a b o u t 50 y e a r s  a g o .
Th ey  a r e  n o te d  f o r  t h e i r  h e a v in g  r a t h e r  th a n  s h a t t e r i n g  
e f f e c t s ,  an d t h e i r  s t r e n g th  i s  lo w er th a n  t h a t  o f 
s t r a i g h t  d y n a m it e s . Some a r e  u se d  f o r  m i l i t a r y  p u rp o se s  
su ch  a s  d e m o l i t io n , e x c a v a t io n  an d c r a t e r i n g  o p e r a t io n s .  
T hese  e x p lo s iv e s  a r e  n o t s u i t a b l e  f o r  u se  i n  c o a l m in es  
e x c e p t f o r  " s t r i p  m in in g "  w ork , c a l l e d  " o p e n - c a s t  
m in in g "  by th e  B r i t i s h .  Some t y p i c a l  US com po
s i t i o n s  an d t h e i r  p r o p e r t i e s  a r e  g iv e n  i n  T a b le  7 .
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AMMONIUM TITRATE

TABLE 5

E u ro p e a n  Am monium N i t r a t e  D y n a m it e

C o m p o s i t io n ,  % B r i t i s h F re n c h  1 F r e n c h  2 F r e n c h  3

Am mo niu m N i t r a t e , 80 45 75 75
N i t r o g l y c e r i n 10 40 20 22
S o d iu m  n i t r a t e - 5 - -  ■
Wood o r  C e r e a l  m e a l 10 10 5 . -
C h a r c o a l - - - 3

O xygen  B a la n c e  t o
C02 , %

+ 0 .7 5  . + 9 .7 + 7 .8

D e n s i t y ,  g m /c c 1 .0 1 .3 8 1 .2 0 1 .3 3

L ead  B lo c k  E x p a n s io n ,  
c c / 1 0  gm s a m p le

- 4 0 0 335 330

L e a d  B lo c k  C r u s h in g ,  
mm

2 2 .0 1 5 .5 1 6 .0

P o w e r , % B l a s t i n g
G e l a t i n

78
I

-
r

i
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TABLE 6

Ammonium N i t r a t e  G e la ti n s

AMMONIUM NITRATE

o\

______________ ___________________ B e lg ia n _____________B r i t i s h ________________________ Fre nch _______

C om posi ti on  (%) an d (N o n -P e rm is s ib le )  (N o n -P e rm is s ib le )  (N o t- P e rm it te d )  (N o n -P e rm is s ib le )
some p r o p e r t i e s

N i t r o g ly c e r in

307,

22 .9

407,

26 .2

507,

2 9 .9

607,

3 5 .3 4 5 .0

F o r c i te s Ebrcite
E x tr a

Amnm-Ge la- 
tine Dnami te

Ammon- 
Ge lignit e

Se mi- gr an it e Rnrcite Gnsa>dyna-
mite-rocheG ela ti n e 0 E x tr a

36-6 4 6 3 .0 3 3 .0 2 5 .7 15 .0 50 .0 64 .0 29 .0
C o ll o d io n  c o t to n 0 .3 0 .4 0 .4 0 .7 2 .5 2 -3 .5  - 2 .0 1 .3 0 .9 0 .3 2 .5 3 .5 1 .0
Amm n i t r a t e 4 .2 8 .0 13 .0 20 .1 4 5 .0 0-2 5 3 0 .0 59 .2 5 7 .8 78 .7 4 4 .5 25 .0 70 .0
Na n i t r a t e 54 .9 4 9 .6 3 2 .0 3 3 .5 - 0-3 5 - - - - - - -
K n i t r a t e - - - - - 0-4 6 - ' - - - - - -
C arb onace ous f u e l 8 .3 8 .0 8 .0 7 .9 7 .5 6 .5 -1 5 5 .0 6 .5 5 .8 6 .0 3 .0 * 6 .5 **  -
S u lfu r 7 .2 5 .6 3 .4 - - • - - ' - - - - -
I n e r t  i n g r e d ie n t s - - - - - - - - 9 .8 ‘ - - - -
A n t i - a c id 0 .7 0 .8 0 .7 0 .8 ' - 1 .0 - - - - - 1 .0 -
M o is tu re 1 ,5 . 1 .4 1 .6 1 .7 - - - - - - - -
D e n s it y , gm /cc
R ate  o f D et on, 

m /s ec
B a l l i s t i c  Pen du lu m ,

44 00

83

49 00  5300 5700

88 92 9 7 .5

- -
1 .4 4  1 .5
7000  -

1 .5 1 .2
. - - -

p e rc e n t  TNT
Pb B lo ck  E xp an sio n , — _ _ . 48 5 -

c c /l O g  sa m ple
Le ad  B lo ck  C ru sh in g 5 “ _ • _ _ _ - 2 1 .0  - — —

mm
Pow er , % o f B la s t - - - - - - - 90 78 . 82 ’ - - -

in g  G e la ti n

*C ar  bo na c e ou s f u e l c o n s i s t s ,  o f 2.57a c e r e a l  m ea l an d 0.57 , la m p -b la c k . •

**Wood m ea l.
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TABLE 7

US Ammonium N i t r a t e  D yn am ites

uo-4

D e s ig n a ti o n  an d S tr e n g th

C om posi ti on  (%) 
an d some USA USA "O rd in a ry " USA Lo w-F ree zi n g

Mo nobel
(p e rm is s i

p r o p e r t i e s - - 207. 307. 407. 507. 607. 307. 407. 507. 607. b le  USA)

N i t r o g ly c e r in 9 .5 0 9 .5 0 12 .0 12 .6 16 .5 16 .7 2 2 .5 13 17 21 27 10
N i t ro g ly c o l - - - - - - - 3 4 5 6 -
Amm n i t r a t e 79 .4 5 69 .2 5 11.8 2 5 .1 3 1 .4 4 3 .1 5 0 .3 15 20 25 30 80
Na n i t r a t e - 10 .2 0 57.3 4 6 .2 3 7 .5 2 5 .1 1 5 .2 53 45 36 27 -
C arb onace ous fu e l 9 .7 5 (a ) 9 .6 5 (a ) 10 .2 8 .8 9 .2 10 .0 8 .6 15(b ) 13(b ) 12(b ) 9(b ) 10 '
S u lfu r - - 6 .7 5 .4 3 .6 3 .4 1 .6 - -■ - - -
A n t i - a c id 0 .4 0 0 .5 0 1 .2 1 .1 1 .1 0 .8 1 .1 1 1 1 ' 1 -
M o is tu re 0 .9 0 0 .9 0 0 .8 0 .8 0 .7 0 .9 0 .7 -• - - - -
D e n s it y , gm /cc - - 1 .3 0 1 .3 1  1 .2 8 1 .2 6 1 .2 8 - - , - - -
R ate  o f D et on , - - 2700 - 3300 3900 46 00 - - - - -

m /s ec
B a l l i s t i c
Pen du lu m ,

- - 89 - 91 99 109 - ” - - - -

% TNT

Le ad  B lo ck  Ex- 19 .9 - 2 7 .5 - 3 4 .7 - ■ - - - -
p a n s io n , c c /g  
sa m ple

( a ) ,pyi e  j^ rb o n a c e o u s  c o m b u s ti b le  m a te r ia l  (s u ch  a s  wood p u lp  an d f lo u r )  c o n ta in s  0.4 0%  o f g re a s e  or  
o i l  w hic h/.ad ded  to  AN to  c o u n te r a c t  i t s  h y g r o s c o p ic i ty . * .

(b ^T he  ca rb o n aceo u s c o m b u s ti b le  m a te r i a l  o f th e s e  US d ynam it es  i s  m ix ed  w it h  some s u l f u r .
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AMMONIUM NITRATE DYNAMITE

AMMONIUM NITRAT E DYNAMITE ( b l a s t i n g  e x p l o s i v e )

a )  F o r e ig n  N o m e n c la tu re : .

B e lg iu m : A l k a l i t e ,  A l s i l i t e ,  B e l l i t e ,  C e n t r a l i t e  R I I
& TA,  E x p l o s i f s  b r i s a n t s , E x p l o s i f s  de  
F a v i e r ,  E x p l o s i f s  SGP, F la m m iv o re , F r a c t o r i t e  
CA, M a ta g n i t e ,  M i n o l i t e  a n t i g r i s o u t e u s e ,  
N i t r o b o n c e l l i t e ,  N i t r o c o o p p a l i t e  V & V I I I ,  
P e r m i t e ,  P e rm o n i te  SGP , R u p to l  B & S a b u l i t e

F ra n c e :  E x p l o s i f  a n t i g r i s o u t e u ,  E x p l o s i f  d e  F a v i e r
& F o r c i t e  e x t r a  ’ '

G er m an y: • A l d o r f i t ,  A m m o n carb o n it , A m m on dy na m it ,
A m m o n g e la ti n e , A m m o n sa lp e te r S p r e n g s t o f f , 
D o n a r i t ,  F u lm e n i t ,  R o m p e r it  1 ’

I t a l y :  A f o c i t e ,  A s t r a l i t e ,  D in am on, E s p lo s iv o  d a
m in a  p o l v e r u l e n t o  c o n  n i t r o g l i c e r i n a ,  & 
I m p e r i a l i t e

J a p a n :  Am mon yaku , K o-S hoan  B a k u y ak u , L -S h o a n ,
S h in -T o k u -S h o a n , S hoan  B a k u y ak u , S h o an y ak u

S o v ie t  A m m ok si l o r  Am mon xy l, A m m on it , A m m on it-
U n io n : G o u d r o n i t ;  A m m on it , P r e d o k h r a n i t e l ’n y i ;

Am mo npek,  Am m on so l, B e l i t ,  D in am on, I g d a n i t  
& P o b e d i t  * 1

S p a in :  D in am on, D o n a r i ta  & E x p lo s iv o  d e  s e g u r id a d

Sw ed en : A m m onia kkru t & S e r a n in

S w it zerl and : A ld o r f i t  & Ammondynamit

b ) O r i g i n :

N o b e l g a v e  th e  na me D y n a m it e  t o  m ix tu r e s  o f  
N i t r o g l y c e r i n  & k i e s e l g u h r .  L a t e r  i t  w as  fo u n d  t h a t  
s t r o n g e r  D y n a m it e s  c o u ld  be  m ad e by  s u b s t i t u t i n g  
so d iu m  n i t r a t e  & a  c o m b u s t ib le  a b s o r b e n t  f o r  th e  
k i e s e l g u h r .  S u b s e q u e n t ly ,  t h e  r e p la c e m e n t  o f  p a r t  o f  
t h e  N i t r o g l y c e r i n  & so d iu m  n i t r a t e  by Ammon ium N i t r a t e  
b r o u g h t  i n t o  e x i s t e n c e  t h e  l e s s  c o s t l y  "A mm onia D y n a m it e "  
(Am monium N i t r a t e  D y n a m it e ) .

c ) C h a r a c t e r i s t i c s :
F o r  t h e  c o m p o s i t io n  & so me c h a r a c t e r i s t i c s  o f 

Ammonium N i t r a t e  D y n a m it e s , s e e  t h e  a b o v e  e n t r i e s  u n d e r  
t h e  c o u n t r y  i n d i c a t e d .
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AMMONIUM NITR ATE DYNAMITE

d )  U s e s : ‘ *

Am mo niu m N i t r a t e  D y n a m it e s  a r e  u s e d  u n i v e r s a l l y  
f o r  b l a s t i n g  o p e r a t i o n s .  B e c a u s e  o f  t h e i r  g r e a t  
h e a v i n g  f o r c e  a n d  r e l a t i v e l y  lo w  r a t e  o f  d e t o n a t i o n ,  
t h e y  a r e  u s e d  p r i m a r i l y  f o r  b l a s t i n g  s o f t  r o c k  & 
e a r t h .

S ee  a l s o  AMMONIUM NITRATE a n d  DYNAMITES.

AMMONIUM NIT RATE EXPLO SIV ES

S ee  E x p l o s i f _ n i t r a t e  o r  E x p lo s if_ d u _ T y p e _ N  u n d e r  F r e n c h  
E x p l o s i v e s ,  a n d  E x p l o s i v o s _ d e _ s e g u r i d a d  u n d e r  S p a n i s h  E x p l o s i v e s .

AMMONIUM PICR AT E o r  EXP LOSIV E D ( b u r s t i n g  c h a r g e )

a )  F o r e i g n  N o m e n c la tu r e :

B r i t a i n :  E x p lo s iv e  "D " ( D u n n i t e ) ,  Am mo niu m
T r i n i t r o p h e n o l a t e

F r a n c e :  p i c r a t e  d 1 am m o n ia q u e
G e rm a n y : A m m o n iu m p ik ra t
H u n g a ry : D u n n i t  ro b b a n o a n y a g
I t a l y :  P i c r a t o  am m onic o  & P i c r a t o  d ’a m m onio
J a p a n :  P i k u r i n s a n  Ammon ia
S o v i e t  U n io n : P i k r a t  am m o n ia , P i k r i n o v o k i s l y i  

am m d n ii  ’ •
S p a n i s h :  P i c r a t o  a m o n ic o

b )  O r i g i n : .

I t  w as f i r s t  p r e p a r e d  i n  1841 by  M a rc h a n d  a n d  u s e d  
i n  e x p l o s i v e  c o m p o s i t i o n s ,  i n  1 8 6 9 , c a l l e d  A b e l P o w d er 
o r  P i c r i c  P o w d e r  ( . B r i t i s h  E x p l o s i v e  ) an d
B r u g e r e  P o u d r e  (S e e  u n d e r  F r e n c h  E x p l o s i v e s ) . S in c e  
1 900  i t  h a s  b e e n  u s e d  a s  a n  i n g r e d i e n t  o f  m i l i t a r y  
p r o p e l l e n t  & h i g h  e x p l o s i v e  c o m p o s i t i o n s .  T he  te r m s  
E x p l o s i v e  D o r  D u n n i te  w e re  c o d e  nam es o r i g i n a l l y  
a p p l i e d  t o  k e e p  t h e  c o m p o s i t i o n  s e c r e t .  T h e s e  nam es 
s t a n d  f o r  D un n ( B e v e r ly  W. ) ,  a n  A m e r ic a n  o f f i c e r  an d  
o r d n a n c e  e x p e r t ,  who  i n t r o d u c e d  t h e  u s e  o f  Am mo niu m 
P i c r a t e  a s  a  f i l l e r  f o r  a r m o r - p i e r c i n g  p r o j e c t i l e s .

c ) I d e n t i f y i n g  F e a t u r e s : .

Y e ll o w  t o  o r a n g e  c r y s t a l l i n e  co m pound m e l t i n g  
w i t h  d e c o m p o s i t i o n  a t  2 6 5 -2 7 O °C . I t  i s  v e r y  s o l u b l e  i n  
h o t  w a t e r ;  s l i g h t l y  s o l u b l e  i n  h o t  a c e t o n e  o r  h o t  e t h y l  
a l c o h o l ;  a n d  p r a c t i c a l l y  i n s o l u b l e  i n  e t h e r ,  e t h y l  
a c e t a t e  & o c t y l  a l c o h o l .
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AMMONIUM PICRATE

ONHz
d) C hem ic al  C o m p o s it io n : / \

F orm ula  02N | ’ m o le c u la r  w e ig h t 2 4 6 .1 4 ,
c o n ta in s  th e  L fo ll o w in g  p e rc e n ta g e s  by
w e ig h t o f  th e  NO2 e le m e n ts : N i t ro g e n
22 .7 % , h y d ro g e n  2. 4% , ox yg en  45.6 % , c a rb o n  29 .3 % . I t s  
oxygen  b a la n c e  to  c a rb o n  d io x id e  an d w a te r  i s  -52% .

e) P h y s ic a l  P r o p e r t i e s :
Ammonium P i c r a t e  e x i s t s  a s  y e ll o w  m o n o c li n ic  

c r y s t a l s  r e p r e s e n t in g  a s t a b l e  fo rm , an d a s  r e d  rh om bic  
c r y s t a l s  r e p r e s e n t in g  a m e ta s ta b le  fo rm . Th e tw o fo rm s 
a r e  i n t e r c o n v e r t i b l e  an d do  n o t d i f f e r  i n  e x p lo s iv e  
p r o p e r t i e s .  The p u re  comp ound h as  a  c r y s t a l  d e n s i t y  
o f  1 .7 1 9  g m /c c . I t  can  be  com p re sse d  a t  p r e s s u r e s  o f  
5000, 10000, 20000, 50000, an d 10 00 00  p s i  to  d e n s i t y  
v a lu e s  o f  1 .4 1 , 1 .4 7 , 1 .5 3 , 1 .5 9 , an d 1 .6 4  gm /c c r e 
s p e c t i v e l y .  I t  i s  n o t m ark ed ly  t o x i c ,  b u t d i s c o l o r s  
th e  s k in  an d may c a u se  d e r m a t i t i s .  I n h a l a t i o n  o f  th e  
d u s t  s h o u ld  be  a v o id e d  an d f r e q u e n t  w ash in g  o f  expose d  
a r e a s  an d f r e q u e n t  changes o f  c lo th e s  a r e  d e s i r a b l e  f o r  
th o s e  w o rk in g  w it h  l a r g e  q u a n t i t i e s  o f  th e  m a t e r i a l .

f ) T e s t  M et ho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :

Ammonium P i c r a t e  i s  d i s t i n c t l y  l e s s  s e n s i t i v e  to  
im p a c t th a n  TNT. I t s  s l i g h t l y  g r e a t e r  s e n s i t i v i t y  to  
r i f l e  b u l l e t  im p a c t i s  a t t r i b u t a b l e  to  th e  much lo w er 
te m p e ra tu re  r e q u i r e d  f o r  e x p lo s io n  by h e a t  (3 18°C ) th a n  
t h a t  f o r  TNT (4 75  C ) . I t  i s  a l s o  r e l a t i v e l y  i n s e n s i t i v e  
t o  i n i t i a t i o n .  In  th e  sa nd  t e s t ,  i t  i s  n o t i n i t i a t e d  by 
e i t h e r  Lea d A zid e o r M er cu ry  F u lm in a te  a lo n e ’, a b o o s te r  
c h a rg e  o f  0 .0 6  gm o f  T e t r y l  i s  r e q u i r e d .  M o is tu re  h as  a 
m ar ked  e f f e c t  on  th e  s e n s i t i v i t y  o f Ammonium P i c r a t e  to  
i n i t i a t i o n ,  th e  p re s e n c e  o f  m o is tu re  c a u s e s  an  i n c r e a s e  
i n  th e  am ou nt  o f  b o o s te r  c h a rg e  r e q u i r e d  fo r*  i t s  
i n i t i a t i o n ,

Th e b r i s a n c e  o f Ammonium P i c r a t e ,  a s  m easu re d  
by  th e  sa nd  t e s t ,  i s  77% t h a t  o f  TNT. Bu t whe n com pre ss ed  
to  a d e n s i t y  o f  1 .5 3  gm /c c , i t  i s  show n by  f r a g m e n ta t io n  
t e s t s  to  be  95% a s  b r i s a n t  a s  TNT. Th e b a l l i s t i c  
pen dulu m  t e s t  show s Ammonium P i c r a t e  to  be  98% a s  
p o w e rfu l as  TNT. T h is  c o m b in a ti o n  o f  b r i s a n c e  an d 
pow er,  t o g e th e r  w it h  i t s  r e l a t i v e  i n s e n s i t i v i t y ,  makes  
t h i s  e x p lo s iv e  s u i t a b l e  f o r  u se  i n  lo a d in g  a r m o r - p ie r c 
in g  p r o j e c t i l e s ;  H ow ev er , i t  c a n n o t be  m e lt  lo a d e d  an d 
i s  p a r t i a l l y  r e p la c e d  by  P i c r a t o l  (q v) w h ic h  can  be  m e lt  
lo a d e d .
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AMMONIUM P IC R A TE
g)  M a n u fa c tu r in g  P r o c e s s e s : • ‘

P i c r i c  A ci d ( t r i n i t r o p h e n o l )  i s  su sp ended  in  
h o t w a te r ,  i n  w hic h  i t  i s  p a r t i a l l y  s o lu b l e ,  an d 
n e u t r a l i z e d  by  e i t h e r  g aseous o r aqueous am mon ia.
The r e a c t i o n  i s  s l i g h t l y  e x o th e rm ic . On c o o li n g  
th e  s o lu t i o n ,  th e  p i c r a t e  s e p a r a te s  a s  y e ll o w  
c r y s t a l s  w hic h a r e  w as he d w it h  c o ld  w a te r  an d d r i e d .
An e x c e ss  o f  ammonia  le a d s  t o  fo rm a ti o n  o f  th e  re d  
fo rm . T h is  sh o u ld  be  a v o id e d .

h) S a fe ty  H a z a rd s :
Dry Ammonium P i c r a t e  i s  c h e m ic a ll y  n o t v e ry  

r e a c t i v e .  In  th e  p re s e n c e  o f  m o is tu re , i t  r e a c t s  
w i th  m e ta ls , b u t l e s s  r e a d i ly  th a n  P i c r i c  A c id , to  
fo rm  s e n s i t i v e  & dangero us p i c r a t e s .  Th e p re s e n c e  
o f  t r a c e s  of th e s e  p i c r a t e s  w i l l  i n c r e a s e  th e  s e n -  
s e t i v i t y  an d lo w er th e  d e to n a t io n  te m p e ra tu re  o f 
Ammonium P i c r a t e .  For  p u rp o se s  o f q u a n t i t y - d i s 
ta n c e  s to r a g e  an d c o m p a t ib i l i ty  g ro up  s to r a g e ,
Ammonium P i c r a t e  i s  a C la ss  9 , Group  I  e x p lo s iv e .

i )  I n s p e c t io n  P ro c e d u re :
Th e c o lo r  re q u ir e m e n t,  y e ll o w  to  o ra n g e , i s  

in te n d e d  to  e l im in a te  th e  p re s e n c e  o f  even  a  sm a ll  
am ou nt  o f  th e  re d  fo rm . S tr o n g  a l k a l i e s  de co mpo se  
Ammonium P i c r a t e  i n to  P i c r i c  A ci d & am mon ia . T h is  
r e a c t i o n  i s  th e  b a s is  o f on e m etho d f o r  d e te rm in in g  
p u r i t y  o f th e  m a t e r i a l .I •

j )  P r e s e r v a t i o n  an d S p e c ia l  H an d li n g  R e q u ir e m e n ts :
Ammonium P i c r a t e  i s  n o t h y g ro sc o p ic  wh en e x 

pose d  to  hu mid a i r  b u t i t s  d i r e c t  c o n ta c t  w i th  
m o is tu re  sh o u ld  be  a v o id e d . I t  i s  e x tr e m e ly  s t a b l e  
u n d er norm al  c o n d i t io n s  o f s to r a g e  ( q v ) . •

k)  S to ra g e :
T e s ts  o f  Ammonium P i c r a t e  d u r in g  m ag azin e 

s to r a g e  o v er a p e r io d  o f 20 y e a rs  show i t  t o  und erg o  
no  change in  s t a b i l i t y .  S to ra g e  o f  e i t h e r  th e  y e ll o w  
o r re d  fo rm  a t  50° C f o r  3 y e a r s  c a u se s  su ch  an

, i n c r e a s e  i n  s e n s i t i v i t y  to  i n i t i a t i o n  t h a t  i t  can  be
i n i t i a t e d  by M er cu ry  F u lm in a te  a lo n e . S ubsequen t 
s to r a g e  a t  m ag azin e te m p e ra tu re  (2  to  6 y e a r s )  c a u se s  
th e  e x p lo s iv e  to  r e t u r n  to  i t s  o r i g i n a l  c o n d i t io n  o f 
s e n s i t i v i t y .  S to ra g e  a t  65° C f o r  1 y e a r  c a u se s  no  
a p p a re n t  d e t e r i o r a t i o n  o f  Ammonium P i c r a t e .  W hil e 
s to r a g e  a t  e le v a te d  te m p e ra tu re s  f o r  p ro lo n g e d  p e r io d s  
o f  ti m e  c a u se s  some in c r e a s e  i n  s e n s i t i v i t y  to  i n i t i a t i o n ,
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AMMONIUM PICRATE

k)  S to ra g e  ( c o n t ’d ) ’
su ch  s to r a g e  does n o t change i t s  c o l o r ,  b r i s a n c e  o r  1 
s t a b i l i t y .  T h e r e f o r e , Ammonium P i c r a t e  i s  c o n s id e re d  
an  e x tr e m e ly  s t a b l e  e x p lo s iv e .

l )  D e m i l i t a r i z a t i o n  a n d /o r  D is p o s a l P r o c e d u r e s :

Ammonium P i c r a t e  i s  de co m po se d by  d i s s o l v in g  i t  
i n  30 ti m e s  i t s  w e ig h t o f  a  s o l u t i o n  p re p a re d  by 
d i s s o l v in g  1 p a r t  o f  h y d ra te d  so diu m  s u l f i d e  
(Na2S*9H 2O) in  6 p a r t s  o f w a te r .

St ea m  can  be  use d  to  re m ov e Ammonium P i c r a t e  o r  
P i c r a t o l  fr om  lo ad e d  am m unit io n  c o m p o n en ts .

D e s t r u c t io n  o f s c ra p  Ammonium P i c r a t e  o r lo a d e d  
am m unit io n  i s  b e s t  a c co m p li sh e d  by  d e to n a t in g  i t  i n  
a p p r o p r i a t e  p i l e s  o r du m ping  th e  l a r g e r  it e m s  a t  s e a .

m) U se s :
Th e i n s e n s i t i v i t y  o f  Ammonium P i c r a t e  t o  sh o ck  

mak es  i t  a s u i t a b l e  b u r s t i n g  c h a rg e  f o r  a r m o r - p ie r c in g  
p r o j e c t i l e s .  I t  i s  a l s o  an  i n g r e d i e n t  o f P i c r a t o l  
w h ic h  can  be  c a s t  lo a d e d , an d i s  u sed  i n  som e p r o 
p e l l e n t  c o m p o s i ti o n s . ,

Ammonium P i c r a t e  i s  kno wn t o  be  u se d  i n  B r i t a i n ,  
Ger man y,  J a p a n  & USA.

For f u r t h e r  in fo r m a t io n  on  u s e s ,  s e e  u n d e r 
i n d iv i d u a l  c o u n tr y  in  th e  C o u n tr y  In d e x . ’ '

AMMONIUM TRINITROCRESYLATE

Se e E c r a s i t e  u n d e r I t a l i a n  E x p lo s iv e s , E k r a s i t  u n d e r  S o v ie t  
E x p lo s iv e s , an d E c r a s i t a  u n d e r S p an is h  E x p lo s iv e s .

AMMONIYNAYA (o r  AMMONIINAYA) SELITRA

R u ss ia n  f o r  Ammonium N i t r a t e .

AMMONPEK (m in in g  e x p lo s iv e )  .

A Soviet coal mining explosive. There is no corresponding 
US composition. See under Soviet Explosives.
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AMMONPENTPTNIT

AMMONPENTRINIT (b la s ti n g  exp lo si ve)

A s e r ie s  of  Swiss b la s t in g  exp lo si ves co n ta in in g  PE TN /Nitro- 
glycer in/Am mo niu m N itra te . T h ere ,a re  no corr es pondin g US compo
s i t i o n s .  See un de r Swiss E xplo si ves .

AMMONPULVER

German name fo r Ammonal.

AMMONTOL (b u rs ti n g  ch ar ge )

A So viet  ca st ab le  hig h ex plos ive.  There is  no corre spo nding  
US comp osi tion. See und er So viet  Ex plo siv es and compare wi th 
Ammoksil.

AMMONUM SHOSANEN
■ _  _  _ _  • i

Ja pa ne se  fo r Ammonium N itra te .

AMMONXYL

See Awmoksil und er So viet  Ex plos ives .

AMMONYAKU

Ja pa ne se  Ammonium N it ra te  Dy nam ite .

AMMOSOL'

S o v ie t p e rm is s ib le  Ammonium N it ra te  Dynami te.

AMONITA

Sp an ish fo r Ammonite.

ANBENYAKU or  SHOBENYAKU (b u rs ti n g  ch ar ge )

A Ja pa ne se  h ig h -e x p lo siv e  ch ar ge.  Al so  a Ja pa ne se  b la s t in g  
ex p lo si v e  by th e  same name.  Th ere a re  no corr es pondin g US com
p o s i t io n s . See un de r Ja pa ne se  E xplo si ves.  .
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ANGAYAKU ( b u r s t i n g  c h a rg e )

Ai’GAYAKU ( b u r s t i n g  c h a rg e )

J a p a n e s e  h ig h  e x p lo s iv e  c o m p o s i ti o n s . One su ch  c o m p o s it io n  
c o n s i s t i n g  o f  RDX an d wax can  be  c o n s id e re d  s i m i l a r  to  C o m p o sit io n  
A u sed  by th e  B r i t i s h  & USA* o th e rw is e  t h e r e  a r e  no  s i m i l a r  US 
c o m p o s i ti o n s . Se e u n d er J a p a n e s e  E x p lo s iv e s .

ANS o r  ANTISANZIONITE ( b u r s t in g  c h a rg e )  r

I t a l i a n  Ammonium N i t r a t e ,  c a s t a b l e  e x p lo s iv e  c o m p o s i ti o n . 
T h e re  i s  no c o r r e s p o n d in g  US c o m p o s it io n . Se e under.  I t a l i a n  
E x p lo s iv e s . ’

ARIONITE ( p e r m is s ib l e  m in in g  e x p lo s iv e )

A c u r r e n t  B e lg ia n  m in in g  e x p lo s iv e  d e v e lo p e d  an d m a n u fa c tu re d  
in  B elg iu m . T h e re  i s  no  c o r re s p o n d in g  US c o m p o s i ti o n . Se e u n d e r 
B e lg ia n  E x p lo s iv e s .

ARTIFICES o r PYROTECHNIE

F re n ch  f o r  P y r o te c h n ic  C o m p o s it io n s . Se e P y r o te c h n ie  u n d e r 
F re n ch  E x p lo s iv e s . ’ '

ARTI FI ZI da  GUERRA o r  PIROTECNIA

I t a l i a n  f o r  P y r o te c h n ic s .  Se e P i r o t e c n i a  u n d e r I t a l i a n  
E x p lo s iv e s .

AS- 3  (p r im in g  & i g n i t i n g  c o m p o s it io n )

A Ger m an , e l e c t r i c  fu se h e a d  P ri m in g  & I g n i t i n g  C o m p o s it io n . 
Se e u n d e r  Ge rm an  E x p lo s iv e s .

ASN ESPLOSIVO (o r  ASN MISCELA) ( b u r s t in g  ch a rg e^

A c u r r e n t  I t a l i a n  m ai n h ig h - e x p lo s iv e  c h a rg e . T here  i s  no  
c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r I t a l i a n  E x p lo s iv e s .

ASTRALIT

German fo r  A s t r a l i t e .

ASTRALITA

S p a n is h  f o r  A s t r a l i t e . 44

 
 

 

 
 

 
 

 

 

 

 



I

ASTRALITE

ASTRALITE ( b l a s t i n g  e x p lo s iv e s )

a )  F o re ig n  N o m en c la tu re :

B r i t a i n
F ra n ce :
Germany
I t a l y :
S p a in :

A s t r a l i t e
A s t r a l i t e
A s t r a l i t
A s t r a l i t e
A s t r a l i t a

b)  O r ig in , C o m posit io n  an d U ses :

A ty p e  o f Ammonium N i t r a t e  d y n a m it e , so mew ha t 
s im i l a r  to  Am mon ite , c o n ta in in g  a s  s e n s i t i z e r s  TNT or 
DNT an d so m et im es  a sm a ll  am ou nt  o f N i t r o g ly c e r in .  
A s t r a l i t e s  w ere  m an u fa c tu re d  p r i o r  to  WW I I  in  Ge rm an y,  
B r i t a i n ,  an d I t a l y  by  th e  S o c ie ta  D in a m it e . A s t r a l i t e  1 
sho wn  in  T a b le  8 , wa s u se d  d u r in g  WW I  f o r  f i l l i n g
T re n ch  M o rt a rs  an d Hand  G re n ad es . The B r i t i s h  a r e  
r e p o r te d  to  have  a c o m p o s it io n  s im i l a r  to  A s t r a l i t e  4 , 
e x c e p t t h a t  2.77o G unco tt on  i s  u se d  in  p la c e  o f  t h a t  
am ou nt  o f v e g e ta b le  m ea l use d  in  th e  German comp o
s i t i o n .  A s t r a l i t e  i s  r e p o r te d  to  be  w id e ly  u s e d  in  th e  
USSR. I t  i s  s u i t a b l e  f o r  u se  in  ro c k  b l a s t i n g  an d 
in  m in in g  o p e r a t io n s .  See a l s o  AMMONITE. \
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I

ASTRALITE

TABLE 8

Ge rm an A s t r a l i t e s

C o m p o sit io n  (70) an d A s t r a l i t A s t r a l i t
2

A s t r a l i t
3

A s t r a l i t
4

A s t r a l i t  
0 NSome P r o p e r t i e s 1

Ammonium N i t r a t e 8 4 .5 8 0 .0 7 9 .0 6 8 .3 8 0 .0
TNT + DNT 7 .0 12 .0 -
V e g e ta b le  m ea l 1 .0 3 .0 -
TNT + DNT + m ea l - - 1 7 .0 2 7 .7 2 0 .0
C h a rc o a l 1 .0 1 .0 . -
P a r a f f i n  o i l 2 .5 - ' - - - •'

N i t r o g l y c e r in 4 .0 4 .0 4 .0 4 .0 -

Ox yg en  B a la n c e , % - - + 2 .5 - + 0 .3

T ra u z l  T e s t ,  cc - . - 390 - 375

Pb B lo ck  C ru s h in g , mm - - 16 .2 - 1 6 .0

S e n s i t i v e n e s s  t o - - No 1 Cap - No 3 Cap

I n i t i a t i o n  ( r e q u i r e s )

P r o p a g a t io n  i n  30 cm 
C a r t r id g e s

- - 1 2 .0  cm - 80cm

V e lo c i ty  o f D e to n 
a t i o n ,  m /s e c

, - - 54 00 - 49 00

D e n s it y  o f  C a r t r id g e ,  gm / cc  - - 1 .0 9 - . 1 .0 3
H eat o f  E x p lo s io n , 
k c a l /k g

- — 957. — 1006

T e m p e ra tu re  o f  Ex 
p l o s i o n ,  °C

— —' 21 70 — 22 20
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AT

AT o r A

R u ss ia n  a b b r e v ia t io n  f o r  A m at ol.  ,

AVIGLIANA 3 o r  NITAMITE .

I t a l i a n  Ammon al. See N i t ra m it e  u n d er I t a l i a n  E x p lo s iv e s .

AZIDA de  PLOMO '

S p a n is h  f o r  Lea d A zid e .

AZIDE de  PLOMB o r  AZOTURE de  PLOMB .

F re nch  f o r  Lea d A z id e . .

AZIDO-TENEROSSOVAYA ( d e to n a to r  ca p  c o m p o s it io n )

A S o v ie t  m u l t i l a y e r  i n i t i a t i n g  c o m p o s it io n  use d  in  d e to n a to r  
c a p s . T h ere  i s  no c o rre s p o n d in g  US m ix tu re  c u r r e n t l y  u s e d . See 
u n d e r S o v ie t  E x p lo s iv e s .

W ' AZID SVINTSA

R u ss ia n  f o r  Le ad  A z id e .

AZOTIDRATO d'ARGENTO o r
AZOTIDRURO d'ARGENTO

I t a l i a n  f o r  S i lv e r  A z id e .

AZOTIDRATO d i  PIOMBO o r
AZOTIDRURO d i  PIOMBO

I t a l i a n  f o r  Le ad  A z id e .

AZOTNOKISLYI AMMONII

R u s s ia n  f o r  Ammonium N i t r a t e .
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AZOTURE de  PLOMB

AZOTURE de PLOMB

B e lg ia n  f o r  L e a d 'A z id e .

B4 (INCENDIARY o r TYPE 2 (EXPLOSIVE) ( in c e n d ia r y  c h a rg e )  ’ ’

A J a p a n e s e  c a s t a b l e  in c e n d ia r y  f i l l e r .  T h e re  i s . n o  
c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d er J a p a n e s e  E x p lo s iv e s .

BAKUFUN (p r im in g  c o m p o s it io n )

A J a p a n e s e  M er cu ry  F u lm in a te  c o m p o s it io n  a l s o  c a l l e d  
"E x p lo d in g  P o w d er" . I t  i s  s i m i l a r  to  som e m ix tu re s  u sed  by th e  
German s & I t a l i a n s .  P r im in g  c o m p o s it io n s  c o n ta in in g  M er cu ry  
F u lm in a te  a r e  u sed  by  th e  US o n ly  to  a l im i t e d  e x te n t  b e c a u se  o f  
t h e i r  r e l a t i v e  p o o r s t a b i l i t y .  Se e u n d er J a p a n e s e  E x p lo s iv e s .

BAKUHATSU-SEI ZERATIN ( o r  ZERACHIN)

J a p a n e s e  B la s t i n g  G e la t i n .

BAL ISTITE

I t a l i a n  P r o p e l l a n t  u sed  d u r in g  WW I I  a s  a b u r s t i n g  c h a rg e  in  
som e s h e l l s .  Se e B a l i s t i t e  u n d er I t a l i a n  E x p lo s iv e s .

BARATOL ( b u r s t i n g  c h a rg e )

a ) F o re ig n  N o m e n c la tu re : ’ '

B r i t a i n :  B a ra to l  .
F ra n c e : B a r a to l  ,
S p a in : B a ra to l  .

b)  O r ig in :

B a r a to l  wa s d e v e lo p e d  d u r in g  WW I  by th e  B r i t i s h

c) I d e n t i f y i n g  F e a tu r e s ,  C hem ic al  C o m p o s it io n  & P r o p e r t i e s :
B a r a to l  i s  a l i g h t - y e l l o w  m ix tu re  o f b ari um  

n i t r a t e  & TNT, i n  p r o p o r t io n s  w h ic h  may be  v a r i e d  to  
m ee t th e  r e q u i r e d  p u rp o s e . Th e u s u a l  c o m p o s it io n s  a r e  
7 3 /2 7  & 67 /3 3  b a ri u m  n i t r a te /T N T . T h is  e x p lo s iv e  can  
be  c a s t  lo a d e d . I t s  e x p lo s io n  te m p e ra tu re  i s  38 5° C, 
i t  i s  l e s s  s e n s i t i v e  to  im p ac t th a n  TNT, a b o u t 56% as  
b r i s a n t  as  TNT, an d i s  n o n h y g ro s c o p ic .
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BARATOL

d) Manufacturing Process: •
Barium nitrate, heated to about 90°C, is 

added to molten TNT in a melting kettle equipped with 
an agitator. The mixture is agitated until uniform 
and then cast at the lowest practical temperature.

e) Uses:
Baratol is used as a bursting charge in Bombs, 

and has been used as'a burster in some Pyrotechnics.

BELAYA SMES’ . ’

A S o v ie t  p e r c u s s io n - ty p e  i n i t i a t i n g  m ix tu re . T h is  name 
i s  t r a n s l a t e d  a s  ’’W hi te  C o m p o sit io n ” . T here  i s  no  c o rre s p o n d in g  
US c o m p o s it io n . Se e u n d e r S o v ie t E x p lo s iv e s . •

BEL1T '

R u ss ia n  f o r  B e l l i t e .

BELLITE (m in in g  e x p lo s iv e )

B e l l i t e s  a r e  com m erc ia l h ig h  e x p lo s iv e s  b a s e d  on  Ammonium 
N i t r a t e .  Th ey  a r e  u se d  p r im a r i ly  f o r  c o a l  m in in g  in  E uro pe & in  
th e  S o v ie t  U nio n. Se e B e l l i t e  u n d e r F re n ch  E x p lo s iv e s , and  B e l i t  
u n d e r  S o v ie t  E x p lo s iv e s .

BERCLAVIT B ( b u r s t in g  e x p lo s iv e )

A German a lu m in iz e d  Ammonium N i t r a t e  b u r s t i n g  c h a rg e . T here  
i s  no  c o r re s p o n d in g  US c o m p o s it io n . See u n d e r German E x p lo s iv e s .

B1CARB1TE (m in in g  e x p lo s iv e )

A c u r r e n t  B e lg ia n  m in in g  e x p lo s iv e  d e v e lo p e d  and  m an u fa c tu re d  
in  B elg iu m . T here  i s  no c o rre s p o n d in g  US c o m p o s it io n . Se e u n d e r 
B e lg ia n  E x p lo s iv e s .

BIKARBIT ( b l a s t i n g  & c o a l  m in in g  e x p lo s iv e )

A Germa n p e r m is s ib le  e x p lo s iv e . T here  i s  no c o rre s p o n d in g  US 
c o m p o s it io n . Se e u n d e r  Germa n E x p lo s iv e s .

BITTERSAURE . •

German f o r  P i c r i c  A c id .

^9

 
 

 

 

 
 

 
 
 

 

 
 

 



BL AC K POWDER
B ACK POWDER (p r im in g , i g n i t i n g  & b l a s t i n g  e x p lo s iv e )  . 

a )  F o re ig n  N o m e n c la tu re :

B el giu m : P oud re  n o i r e  .
F ra n c e : P oud re  n o i r e
Ger man y: S c h w arz p u lv e r
H un ga ry : F e k e te  lo p o r
I t a l y : P o lv e re  n e ra  & P o lv e re  da fu o co
Ja p a n : K ok os ho ku ya ku  6c Yue ny ak u
S o v ie t  U nio n: C horn y i p o ro k h  6c Dym nyi p o ro kh
S p a in : P< 4ivo ra  n e g ra
Sw eden: S v a r tk r u t
S w it z e r la n d : Am id og en e & S c h w a rz p u lv e r  r

Th e e x a c t  d a te o f  th e  d is c o v e r y  o f  B la c k  Po wde r
i s  un kn ow n.  I t  i s  th e  o l d e s t  e x p lo s iv e  & p r o p e l l a n t  
kn ow n.  H i s to r i a n s  a t t r i b u t e  i t s  d is c o v e r y  to  th e  
C h in e s e , H in dus & A ra b s . Th e G re eks u sed  i t  d u r in g  
th e  7 th  c e n tu r y .  M ar cu s G ra e c u s , in  th e  9 th  c e n tu r y ,  
an d Rog er  Bac on , in  th e  1 3 th  c e n tu r y ,  d e s c r ib e d  
c o m p o s it io n s  s i m i l a r  to  th e  p r e s e n t  B la ck  Pow der .
For o v e r 40 0 y e a r s  th e  c o m p o s it io n  o f  B la ck  Po wde r 
h a s  re m a in ed  unch an ged  w ith  r e s p e c t  to  th e  p r o p o r t io n 
a l i t y  o f  i t s  i n g r e d i e n t s .

c ) I d e n t i f y i n g  F e a tu r e s :

I n  a p p eara n ce^  B la ck  Po wde r v a r i e s  fr om  a  b la c lp , 
v e ry  f i n e  po wde r to  d en se  p e l l e t s  w h ic h  may be b la c k  
o r  g r a y i s h - b l a c k  b e c au se  o f  a g r a p h i t e - g la z e d  s u r f a c e .

d)  C hem ic al  C o m p o s it io n :
Th e c o m p o s it io n  o f  c u r r e n t  m i l i t a r y  B la ck  

Pow der s i s  b e tw een  th e  f o ll o w in g  l i m i t s :  P o ta ss iu m  
n i t r a t e  74 -7 87 ,, c h a rc o a l  12 -167 , & s u l f u r  10-1 2 .5 % .
When so diu m  n i t r a t e  i s  u s e d ^ th e  p r o p o r t io n s  o f  th e  
i n g r e d i e n t s  a r e  ch an ged  so mew ha t a s  fo l lo w s :  Sodiu m 
n i t r a t e  72 + 27,, c h a rc o a l  16 + 27, & s u l f u r  12 + 27,.

e ) P h y s ic a l  P r o p e r t i e s :
M i l i t a r y  B la ck  Po wde r i s  m a n u fa c tu re d  in  a 

w id e  ra n g e  o f  g r a in  s i z e s ,  each  o f  w h ic h  i s  d e s ig n a te d  
by  a  g r a d e , sy m bol o r  na me.  T h a t u sed  in  th e  lo a d in g  
o f  t i m e - t r a i n  F u se s  may be  o f  su ch  a  g r a n u l a t i o n  t h a t  
977, p a s s e s  th r u  a  No 140  s i e v e .  Th e p a r t i c l e  d e n s i ty  
o f  B la ck  Po w de r p re s s e d  a t  2 5 ,0 0 0  l b s / s q  in  i s  1 .7 2  
- 1 .7 7  gm /c c . At  p r e s s u r e s  up to  7 5 ,0 0 0  l b s / s q  i n ,  t h i s  
v a lu e  i s  in c r e a s e d  to  1 .8 8  gm /c c .
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BLACK POWDER

f ) T e s t M etho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :

Th e r a t e  o f  b u rn in g  o f  B la ck  Po wde r depends on  
i t s  c o m p o s it io n , d e n s i ty  & g r a in  s i z e .  When c o n f in e d , 
th e  b u rn in g  r a t e  i s  in c re a s e d  b e c a u se  o f .a n  in c r e a s e  
in  gas p r e s s u r e .  B la ck  Po wde r w i l l  i g n i t e  a t  42 5°C 
in  5 s e c o n d s . I t  i s  l e s s  s e n s i t i v e  to  im p ac t th a n  
T e t r y l ,  b u t h ig h ly  s e n s i t i v e  to  f r i c t i o n  & h e a t .  I t  
is , a b o u t 50% a s  p o w erf u l as TNT.

g)  M a n u fa c tu r in g  P r o c e s s e s :

B la ck  Pow der ' i s  m a n u fa c tu re d  b y ' p u lv e r i z in g  
c h a rc o a l  & s u l f u r  to g e th e r  i n  a b a l l  m i l l .  The 
m a t e r i a l ,  damp ened  by w at er ^  i s  mixed  w it h  f i n e l y  
g ro und n i t r a t e  an d th e  m o is tu re  c o n te n t  i s  a d ju s te d  
t o  4%. Th e p ro d u c t i s  p la c e d  in  a w heel m i l l  an d 
m il le d  f o r  s e v e r a l  h o u rs  to  i n c r e a s e  th e  d e g re e  o f 
in c o r p o r a t io n .  The m il le d  m a te r i a l  i s  p r e s s e d ,  a t  
6000  l b s / s q  i n ,  i n to  cak es  w hic h  a r e  b ro k en  up by  
r o l l e r s  to  th e  d e s i r e d  g r a in  s i z e .  I f  th e  po wde r 
i s  to  be g la z e d , g r a p h i t e  i s  ad de d d u r in g  tu m b li n g  
in  a r o t a t i n g  dru m o f  h a rd  wo od . A f te r  b le n d in g  
f o r  8 h o u r s , th e  d r ie d  po wde r i s  s e p a r a te d  i n to  
s ta n d a r d  g r a in  s iz e s  by s ie v in g ,  an d packed  in  m e ta l 
drum s h o ld in g  20-2 5  p o unds. '

h) S a fe ty  H a z a rd s :
Th e m a n u fa c tu re  o f B la ck  Po wde r i s  q u i t e  h a z 

a rd o u s  b e c au se  o f i t s  h ig h  s e n s i t i v i t y  to  i g n i t i o n  
by f r i c t i o n ,  h e a t ,  s p a rk  or e l e c t r o s t a t i c  d i s c h a r g e .
I t s  h ig h  d e g re e  o f a c c id e n ta l  e x p lo s io n  h a z a rd  i s  
a t t r i b u t a b l e  to  th e s e  p r o p e r t i e s .  A ll  o p e ra t io n s  
in v o lv in g  B la ck  Po wde r a re  co n d u c te d  by re m ote  
c o n t r o l  in  w id e ly  s e p a r a te d  b u i ld in g s .

i )  I n s p e c t io n  P ro c e d u re s : .
S in ce  B la ck  Po wde r d e t e r i o r a t e s  du e to  a b s o r p t io n  

o f m o is tu re  an d s in c e  th e  c o n ta in e r s  in  w hic h  i t  i s  
s to r e d  a r e  s u b je c t  to  r u s t ,  a th o ro u g h  in s p e c t io n  o f 
b o th  th e  po wde r & c o n ta in e r  sh o u ld  be  made on ce  a 
y e a r .  One o r s e v e r a l  c o n ta in e r s  from  each  l o t  o f  
po wde r sh o u ld  be  op en ed  a t  th e  ti m e  o f i n s p e c t io n  an d 
i f  t h e r e  i s  an y d o u b t as  to  th e  s e r v i c e a b i l i t y  o f  th e  
pow der , i t  sh o u ld  be  s e n t  to  th e  l a b o r a to r y  fo r  
p h y s ic a l  & ch em ic a l t e s t i n g .  At th e  sam e ti m e , th e  
c o n ta in e r s  sh o u ld  be  ex am in ed  f o r  h o le s  o r c o rr o d e d  
s p o t s .  Any dama ged c o n ta in e r s  sh o u ld  n o t be  r e p a i r e d  
b u t remov ed  from  f u r t h e r  u se  a s  s to r a g e  c o n ta i n e r s .
The c o n te n ts  o f  su ch  c o n ta in e r s  sh o u ld  be  t r a n s f e r r e d  
to  new c o n t a i n e r s .
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BLACK POWDER

j ) P r e s e r v a t i o n  an d S p e c ia l  H an d li n g  R e q u ir e m e n ts :
B la c k  Po wde r i s  u n d e s i r a b ly  h y g r o s c o p ic , 

t h i s  b e in g  due even  more to  th e  c h a rc o a l  th a n  
t o  th e  n i t r a t e .  W hil e  th e  p re s e n c e  o f  m o is tu re  
does n o t c a u se  B la ck  Po wde r to  become  u n s t a b l e ,  
th e  p re s e n c e  o f  m o is tu re  does  c a u se  i t  t o  r e a c t  
w i th  an d c o r ro d e  m e ta ls  su ch  a s  s t e e l ,  b r a s s  & 
c o p p e r . When u sed  f o r  m i l i t a r y  p u rp o s e s , B la ck  .
Po w de r i s  r e q u i r e d  to  c o n ta in  n o t more th a n  0.7%  
m o is tu r e ,  an d g e n e r a l l y  i t  i s  d r ie d  t o  c o n ta in  * 
o n ly  0 .2 -0 .3 %  m o is tu r e .  B ec au se  o f  i t s  e x tr e m e  ; 
s e n s i t i v i t y  t o  i n i t i a t i o n  by s p a rk  an d i t s  g r e a t  
h y g r o s c o p ic i t y ,  B la ck  Po wde r sh o u ld  be  packed  in  
a i r t i g h t  s t e e l  drum s c o n ta in in g  n o t more th a n  
25 p o u n d s . ,

k) S to r a g e :
In  th e  a b se n c e  o f m o is tu re , B la ck  Po w de r 

i s  o f  a h ig h  o rd e r  o f  s t a b i l i t y ,  i t s  i n g r e d i e n t s  
b e in g  n o n r e a c t iv e  even  a t  12 0° C. B la ck  Po wde r 
c o n ta i n e r s  m ust  n o t be  op en ed  o r s to r e d  in  an y 
m ag az in e  i n  w h ic h  h ig h  e x p lo s iv e s  o r lo a d e d  
am m un it io n  a r e  s t o r e d .  The c o n ta in e r s  sh o u ld  be  
s to r e d  i n  b u l l e t - p r o o f  m agaz in es  b u t n e v e r  i n  
b a r r a c k s ,  g e n e r a l  su p p ly  ro om s,  i n h a b i te d  
b u i l d i n g s ,  o r  in  an y b u i ld in g  h e a te d  by  s to v e s
o r op en  f i r e s .  For p u rp o se s  o f  q u a n t i t y - d i s t a n c e  »
s to r a g e  an d c o m p a t ib i l i t y  g ro up  s to r a g e ,  B la ck  
Pow de r i s  a  C la s s  9 , Gr ou p 0 e x p lo s iv e .

l) Demilitarization and/or Disposal Procedures:
I f  th e  B la ck  Po wde r to  be  d e s tr o y e d  i s  in  

c o n t a i n e r s ,  th e y  sh o u ld  be  op en ed  w ith  woo de n o r  
n o n - s p a r k in g  m e ta l t o o l s .  I f  a s tr e a m  o r  l a r g e  
bo dy  o f  w a te r  i s  a t  h an d , th e  po wde r can  be  
dump ed i n t o  i t .  I f  t h i s  m et ho d c a n n o t be  u sed  o r 
a n t i - p o l l u t i o n  la w s p r e v e n t  i t s  u s e , th e  po w de r 
m ust  be s e n t  to  th e  b u rn in g  g ro und to  be  d e s t r o y e d .
At  th e  b u rn in g  g ro und  th e  po wde r i s  s p re a d  i n  2" 
w id e  s t r i p s ,  n o t o v e r  2 ” d e e p , an d in  a t r a i l  no  
p a r t  o f  w h ic h  p a r a l l e l s  a n o th e r  p a r t  w i th in  a  
d i s t a n c e  o f  10 f e e t .  Th en  la y  a t r a i n  o f  com 
b u s t i b l e  m a t e r i a l  ( su c h  a s  p a p e r  o r  e x c e l s i o r ) ,  
p r e f i r a b l y  on  th e  do wn- win d s id e  o f  th e  t r a i l ,  o f  
su ch  a le n g th  t h a t  th e  o p e r a to r  can  re a c h  a s a f e  
p la c e  a f t e r  i g n i t i n g  th e  p a p e r . I f  s u f f i c i e n t  
sp a c e  p e r m i t s ,  u se  a new a r e a  o f  g ro und  f o r  each  
c o n ta in e r  o f  B la ck  Pow der . N ev er  b u rn  m or e th a n  
on e c o n ta i n e r  o f  B la c k  Po wde r ( 5 0 - lb  maximum ) a t  
a  ti m e .
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BLA CK  POWDE R
m) Uses:

Black Powder is used as a Sporting Pro
pellant, blasting explosive, in Time Fuzes, 
Primers, Igniters, Delay & Relay elements, 
Pyrotechnics, the base charge for Shrapnel 
Shells, bursting charge for Blank, Saluting & 
Practice Shells, in chemical ammunition, and as 
an igniter in some Rockets and missiles. '

BLACK POWDER FUSE . ’

See Qgneprovodnyi_shnur under Soviet Explosives.

BLASTIN

Swedish Cheddite-type blasting explosive.

BLASTING CAP CHARGES

See Detonatoren- und Sprengkapseln-Ladungen under 
German Explosives. '

BLASTING GELATIN (dynamite)

a) Foreign Nomenclature:
France: Dynamite gomme
Germany: Sprenggelatine
Hungary: Robbarn -̂ z s e la t in
Italy: Gelatina esplodente & Gelatina 

gomma
Japan: Bakuhatsu-Sei Zeratin, Matsu 6c 

Sakura Nos 1 & 2
Soviet Union: Gremuchii studen1

Spain: Din^mita goma, Goma,
Sweden: Spranggelatin
Switzerland: Spezialsprenggelatine

b) Origin: . ‘
Blasting Gelatin was invented by Nobel in 

1875. He found that 7-8% of Collodion Cotton 
dissolved in Nitroglycerin converted it into a 
stiff jelly which was a powerful explosive.
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BLASTING GELATIN

Blasting Gelatin is a yellow, translucent, 
soft, elastic explosive. It is less sensitive to 
shock, friction & impact than either Nitroglycerin 
or Guhr Dynamite. It is completely insensitive to 
water and far more difficult to freeze than Guhr 
Dynamite. However, when frozen, Blasting Gelatin 
increases markedly in its sensitivity. At 
ordinary temperatures, it is completely stable 
but rapid temperature changes cause the Nitro
glycerin to exude, resulting in increased sen
sitivity. Blasting Gelatin is difficult to deton
ate at normal temperatures, the higher Nitrocell
ulose content being more difficult to initiate.

d) Manufacturing Processes:
Blasting Gelatin is prepared by gelatinizing 

92-93% Nitroglycerin with 8-7% Collodion Cotton 
(11.1-12.5% Nitrogen), either by warming the 
ingredients to 6O-7O°C in a water-jacketed vessel, 
or by adding solvents such as acetone or ether-
alcohol to facilitate the gelatinization process. 

About 0.2% calcium carbonate is usually added as 
an antiacid agent. The finished product may con
tain up to 0.3% moisture. It is then placed into 
cartridges by means of a screw machine.

e) Storage:
Blasting Gelatin, in storage, progressively 

hardens with age and this is accompanied by a 
dimunition in sensitivity to initiation and by a 
considerable decrease in power. If stored for a 
long time, this explosive may even misfire. Such 
a material can be "revived" by heating it on a 
water bath to 60-70°C and cooling. Another method 
consists of prolonged rolling of the cartridges on 
a flat surface. The phenomenon of the stiffening 
of Blasting Gelatin during prolonged storage is 
not yet fully understood̂  but some theories have 
been advanced.

f) Uses:
Blasting Gelatin is one of the most powerful 

commercial explosives ever invented. Because of 
its high brisance, Blasting Gelatin is particularly 
suitable for blasting hard rock. It is also 
excellent for use in underwater blasting operations 
due to its waterproof nature.
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BLASTING GELATIN

F ) Use s ( c o n t ’d ) :  ’ 1

Se e th e  ab ov e e n t r i e s  u n d e r  th e  c o u n t r i e s  
i n d ic a te d  f o r  a d d i t i o n a l  in fo r m a t io n , and  a l s o  
GELATINE DYNAMITE & DYNAMITE.

BLEIAZID

German an d  Sw is s f o r  Le ad  A z id e .

BLEIPIKRAT

German f o r  Le ad  P i c r a t e .

BLEISTYPNAT o r  BLEITRINITRQRE SQRCINAT

German o r  Sw is s f o r  Le ad  S ty p h n a te .

BLYAZID (BLYACID) .

Sw ed is h  f o r  Lea d A z id e .

BLYSTYFNAT o r  BLYTRINITRORESORCINAT

Sw ed is h  f o r  Le ad  S ty p h n a te .

BM (E s p lo s iv o )

I t a l i a n  m in in g  e x p lo s iv e .
i * .

BONIT

Sw ed is h  t r a d e  name a p p l ie d  to  RDX/TNT m ix tu re s  w hic h 
c o rre s p o n d  t o  US C y c lo to l s .

BONOCORD .

Sw ed is h  t r a d e  name f o r  D e to n a ti n g  F use  o r  P ri m a c o rd .

BOOSTER

Se e R e la is  (E x p lo s i f  p o u r)  u n d e r  F re n ch  E x p lo s iv e s .
II

BRANDBOMBEN & BRANSATZE o r  BRANDSTOFFE

Names u s e d  in  Germany  an d  in  S w itz e r la n d  f o r  In c e n d ia r y  
C o m p o s it io n s .
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BROWN POWDER

BROWN POWDER ( d e la y  c o m p o s it io n  & s u b s t i t u t e  B la ck  Pow der )

a )  F o re ig n  N o m e n c la tu re :

F ra n c  e : P oudre  b ru n e
Ge rm an y:  B ra u n p u lv e r
I t a l y :  P o lv e re  b ru n a  & P o lv e re

c i o c c o l a t a
Ja p a n : K as sh okuyak u
S o v ie t  U nio n: B u ry i po ro k h  & S h o k o la d n y i 

po ro kh

b ) O r ig in :

Th e i n t r o d u c t i o n  o f  a s lo w -b u rn in g  pow der,  
known a s  Brown?  Co coa^  o r C h o c o la te  Po w de r an d 
r e p r e s e n t i n g  a m o d if ic a t io n  o f B la ck  Pow der , was  
in v e n te d  i n  Ge rm any a b o u t 1882. I t  c o n ta in e d  
p o ta s s iu m  n i t r a t e  79%, br ow n c h a r c o a l  ( c o n ta in in g  
2% w a te r )  187O & s u l f u r  3$ - Th e br ow n c h a r c o a l  
wa s p r e p a re d  by  in c o m p le te ly  c h a r r in g  a  l i g h t  
wood o r  s t r a w .  T h is  c h a rc o a l  c o n ta in s  more 
v o l a t i l e s  th a n  b la c k  c h a r c o a l .  Th e c o m p o s it io n  
o f Brown Po w de r wa s k e p t s e c r e t  u n t i l  th e  R u ss ia n s  
p u b l i s h e d , i n  1866, th e  fo rm u la  o f  t h e i r  own 
po w de r m a n u fa c tu re d  a t  th e  O ch ta  p l a n t  n e a r  
S t P e t e r s b u r g .  R u ss ia n  Bro wn Po w de r c o n s i s t e d  
o f  p o ta s s iu m  n i t r a t e  78 .4% , br ow n c h a r c o a l  (f ro m  
in c o m p le te ly  c h a r r e d  ry e  s tr a w )  19 .6% & s u l f u r  
2. 0% .

c ) M a n u fa c tu r in g  P r o c e s s e s :

Bro wn Po wde r i s  m a n u fa c tu re d  in  th e  same  
m an ner  a s  B la c k  Pow der . The u se  o f  p a r t i a l l y  
c h a r r e d  wood o r  s tr a w , w hic h  p o s s e s s e s  som e 
c o l l o d i a l  p r o p e r t i e s ,  e n a b le s  th e  c o m p o s it io n  t o  • 
fl o w  u n d e r  p r e s s u r e ,  th u s  cem e n ti n g  th e  g r a in s  
t o g e t h e r  a s  does  th e  s u l f u r .  T h is  p r o p e r ty  o f  
br ow n c h a r c o a l  mak es  p o s s ib l e  a  r e d u c t io n  in  th e  
am ou nt  o f  s u l f u r  r e q u i r e d  in  th e  c o m p o s i ti o n , th u s  
m ak in g th e  po w de r sl ow  b u rn in g .

d) U s e s :

Bro wn Po w de r was  fo rm e r ly  u sed  a s  a  P r o 
p e l l a n t  i n  b ig  g u n s . I t  g r e a t l y  im pro ved  
t h e i r  b a l l i s t i c s  an d made p o s s ib l e  th e  u se  o f  
l a r g e r  c a l i b e r  gu ns  th a n  c o u ld  be u sed  w i th  
B la c k  P ow der . For e q u a l m uzzle  v e l o c i t i e s ,
Bro wn Po w de r p ro d u c e s  l e s s  p r e s s u r e  i n  th e  gu n 
th a n  B la c k  P ow der .

i
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BROWN POWDER

d ) U ses : ‘
At  p r e s e n t  Brown Po wde r i s  u se d  i n  some  

c o u n t r i e s  a s  a D el ay  C o m p o sit io n , an d as  a  su b 
s t i t u t e  f o r  B la ck  Po wde r w her e s lo w -b u rn in g  
po wde r i s  s u i t a b l e .

Se e a l s o  th e  ab ove e n t r i e s  u n d e r th e  c o u n tr y  
i n d i c a t e d .

BRUGERE POUDRE ( e x p lo s iv e  m ix tu re )

An e x p lo s iv e  m ix tu re  use d  by  th e  F re nch  a s  a  s u b s t i t u t e  
f o r  B la ck  Pow der . See u n d er F re nch  E x p lo s iv e s . T h ere  i s  no  
c o r re s p o n d in g  US c o m p o s it io n . The B r i t i s h  u se  a s im i l a r  
m ix tu re  c a l l e d  Abe l Po wde r o r P i c r i c  Pow de r.

BURYI POROKH o r SHOKOLADNYI POROKH

S o v ie t  Brow n Po wde r s im i la r  i n  c o m p o s it io n  to  S o v ie t  
B la ck  Pow der , e x c e p t t h a t  p a r t i a l l y  bu rn ed  woo d o r s tr a w  i s  
u se d  in s t e a d  o f  b la c k  c h a r c o a l .  See u n d er S o v ie t  E x p lo s iv e s .

i •

C6 ( b u r s t in g  c h a rg e )

A German c a s t a b l e  b u r s t in g - c h a r g e  u sed  a s  a s u b s t i t u t e  
f o r  TNT. T h ere  i s  no  c o rre s p o n d in g  US c o m p o s it io n . See u n d e r 
German E x p lo s iv e s . '

CADINITE (m in in g  e x p lo s iv e )

An I t a l i a n  i n d u s t r i a l  m in in g  e x p lo s iv e . T h is  c o m p o s it io n  
i s  s i m i l a r  to  US 30% G e la t in  D ynam ite.  See u n d e r I t a l i a n  
E x p lo s iv e s . •

i t
CAHUCIT ( b l a s t i n g  e x p lo s iv e )  .

A German s a f e ty  b l a s t i n g  e x p lo s iv e . S im ila r  D yn am ites  
a r e  u sed  i n  Engla nd & F ra n c e . See u n d e r German E x p lo s iv e s .

CALCINIT (m in in g  e x p lo s iv e )  , ’

A German m in in g  e x p lo s iv e  b ased  on c a lc iu m  n i t r a t e .
T h ere  i s  no  c o r re s p o n d in g  US c o m p o s it io n . Se e u n d er German 

E x p lo s iv e s .
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CALORITE FRANgAISE

CALORITE FRAN^AISE ( p y r o te c h n ic )

A F re n ch  I n c e n d ia r y  P y ro te c h n ic  m ix tu re  i g n i t e d  by  a 
f u s e .  T h e re  i s  no  c o r r e s p o n d in g  US c o m p o s i ti o n . Se e u n d e r  
F re n ch  E x p lo s iv e s .

CARBONIT ( b l a s t i n g  & m in in g  e x p lo s iv e )

A c l a s s  o f  Ge rm an  p e r m is s ib le  e x p lo s iv e s .  Th ey  a r e  
a l s o  u sed  i n  E ng la nd  & F ra n c e . Se e u n d e r  Ge rm an  E x p lo s iv e s .

CELLAMITE (d y n a m it e )

A F re n ch  Ammonium N i t r a t e  D ynam it e . T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s i ti o n . Se e u n d e r  F re n ch  E x p lo s iv e s .

CELLULOSENITRAT, NITROCELLULOSE o r
NITROZELLULOSE

Names u sed  i n  S w it z e r la n d  f o r  N i t r o c e l l u l o s e .

CENTRALITE R II  & TA ( p e r m is s ib le  m in in g  e x p lo s iv e s )

B e lg ia n  p e r m i s s ib le  m in in g  e x p lo s iv e s .  T h e re  a r e  no  
c o r r e s p o n d in g  US c o m p o s i ti o n s . Se e u n d e r B e lg ia n  E x p lo s iv e s .

CHAKATSUYAKU, SANSHOKI TORUORU o r TYPE 92 , ( Nav y)  

J a p a n e s e  f o r  TNT.

CHANAYAKU (m ain  h ig h  e x p lo s iv e  c h a rg e )

A J a p a n e s e  c a s t a b l e  m ai n  c h a rg e  f o r  p r o j e c t i l e s .  T h ere  
i s  no  c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r J a p a n e s e  
E x p lo s iv e s .

CHAOYAKU ( b u r s t i n g  c h a rg e )

A J a p a n e s e  c a s t -  o r p r e s s - lo a d e d  c h a rg e  f o r  bo m bs . T h ere  
i s  no  c o r r e s p o n d in g  US c o m p o s it io n  s in c e  P i c r i c  A ci d h a s  been  
r e p la c e d  by  Ammonium P i c r a t e .  Se e u n d e r J a p a n e s e .E x p lo s iv e s .
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CHARBRITE

CHARBRITE (m in in g  e x p lo s iv e )

A c u r r e n t  B e lg ia n  dynam it e  d ev e lo p ed  an d m a n u fa c tu re d  
i n  B elg iu m . T h e re  i s  no  c o rre s p o n d in g  US c o m p o s it io n . Se e 
u n d e r B e lg ia n  E x p lo s iv e s .

CHAUYAKU
> r

J a p a n e s e  f o r  C y c lo to l .

CHEDDIT . '

Ge rman f o r  C h e d d it e .

CHEDDITE & CHEDDITE-TYPE EXPLOSIVES

a ) F o re ig n  N om encla tu re :

Bel gi um :
F ra n ce :

Ge rm any:

I t a l y :

Ja p an :
S o v ie t  U ni on : 
S p a in :

Sw ede n:
S w it z e r la n d :

( b l a s t i n g  & d e m o lit io n  e x p lo s iv e s )

C h e d d it e  & Y o n c k it e
C h e d d it e , E x p lo s if  0 ,
E x p lo s if  du  Ty pe  0C,  E x p lo s if  
P , E x p lo s i f  S t r e e t ,  K a T p in it e  & 
P oudre  V e r te  • i
C h e d d it , A l k a l s i t ,  C h l o r a t i t ,  
C h lo r a t s p r e n g s to f f e , L e o n i t , 
M ie d z ia n k i t,  P e r c h l o r a t i t  & 
P e r c h lo r a t s p r e n g s to f f e  
C h e d d it e , C re m o n it e , E x p lo s iv o  P , 
E s p lo s iv o  S,  E s p lo s iv o  s p e c i a l e ,  
P o lv e re  " C a n n e l" , P o lv e re  v e rd e  
& Ro m ite
E nto yaku
S h e d it
C h e d it a , C h e d d it a  & E x p lo s iv o  
c lo r a ta d o
C h e d d it e , B l a s t i n  & T e r r i t ,  
C h ed d it  & P i e r r i t

b) O r ig in :

E x p lo s iv e s  known a s  C h e d d it e s  w ere  in v e n te d  
i n  F ra n ce  i n  189 7 by  E. S t r e e t  who p a te n te d  
s e v e r a l  v a r i e t i e s  o f th e  o r i g i n a l  c o m p o s it io n . At 
a b o u t th e  sam e ti m e  th e  Che m isch e F a b r ik  G ri esh e im  
in  Germany  p a te n te d  a s im i l a r  ty p e  e x p lo s iv e .  The 
m a n u fa c tu re  o f  th e s e  e x p lo s iv e s  u n d e r th e  name o f
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CHEDDITE
b) Origin (cont'd)’.. ’

"Explosifs Street" began in 1898 by the SocieteZ 
Berges, Corbin et Cie at Chedde, Haute Savoie, 
France. Certain varieties of these explosives 
were admitted to Belgium. They were also ex
ported to England where they have been produced 
since 1900 under the name of "Cheddites", so 
called because they were manufactured at Chedde.

r f

c) Characteristics: ■
* Cheddites are special types of Chlorate or 

Perchlorate Explosives in which the grains are . 
coated with liquid or plastic materials in. order 
to render them less hygroscopic & less sensitive 
to initiation by mechanical action. Cheddites 
may be subdivided into nongelatin & gelatin types. 
The nongelatin-type Cheddites are in the form of 
soft grains, white or yellow in color unless they 
have been artificially colored in order to dis
tinguish one type from another. They are 
readily compressible but their density must be 
carefully controlled (1.3-1.4 gm/cc). These 
Cheddites are relatively insensitive to shock & 
friction at normal temperatures. They burn 
rapidly, when unconfined, without any tendency 
to explode.

Gelatin-type Cheddites are plastic ex
plosives which do not harden in storage. They 
were developed in 1911 by C. Rubins and manu
factured by the Cheddit & Dynamit AG, Liestai, 
Switzerland, and then in other countries. These 
explosives have a higher brisance than Ammonium 
Nitrate explosives.

See also Tables 9 & 10.

d) Manufacturing Processes:
In preparing non-gelatinized Cheddites, one 

or more of the explosive compounds used in the 
composition are dissolved in a heavy oily sub
stance by heating the mixture in a steam-jacketed, 
enamelled iron pan at 65-80°C. When the mass 
becomes homogeneous, it is cooled to 55°C, and the 
preheated, finely pulverized chlorate or perchlorate 
is gradually introduced while stirring the mixture.
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, CHEDPITE

d) M a n u fa c tu r in g  P ro c e s s e s  ( c o n t ’d ) :

As soon  a s  th e  p a r t i c l e s  a re  u n if o rm ly  c o a te d , 
th e  s l u r r y  i s  pou re d  o n to  a f l a t  wo od en  s u r f a c e  
an d r o l l e d  i n to  a t h in  l a y e r .  The s o l i d  mass 
i s  th e n  b ro k en  by means  o f  a wo od en  r o l l e r  i n to  
s m a ll  g r a in s  w hic h  a r e  p re s s e d  i n to  p a p e r  c a r 
t r i d g e s .  C a r t r id g e s  c o n ta in in g  Sodiu m C h lo ra te  
in  th e  c o m p o s it io n  sh o u ld  be  d ip p ed  i n to  m o lt en  
p a r a f f i n  o r wax  in  o rd e r  to  r e n d e r  them  
n o n h y g ro s c o p ic .

For  g e l a t i n i z e d - t y p e  C h e d d it e s , th e  n i t r o 
co mpo un ds  a r e  mixed  w itn  g i t r o c e l l u l o s e  & n i t r o 
g l y c e r in  an d h e a te d  to  40 C u n t i l  th e  mass i s  
u n if o rm . Th en  th e  f i n e l y  po wde re d c h lo r a t e  o r 
p e r c h l o r a t e  i s  ad ded  an d c o a t in g  o f th e  g r a in s  
i s  c o n d u c te d  by s t i r r i n g ,  b u t w i th o u t  r a i s i n g  
th e  te m p e ra tu re  ab ove 40 °C .

e ) U se s :

C h e d d it e s  w e r e ' o r i g i n a l l y  d e v e lo p e d  f o r  
u se  a s  i n d u s t r i a l  b l a s t i n g  & d e m o lit io n  
e x p lo s iv e s .  G e la t in - ty p e  C h e d d it e s  a r e  v e ry

e f f e c t i v e  f o r  wor k in  g a l l e r i e s ,  e s p e c i a l l y  w it h  
hu mid  ro c k s  t h a t  a r e  n o t to o  h a rd . Some 
C h e d d it e s  w er e use d  d u r in g  WW I  f o r  m i l i t a r y -  
p u rp o se s  su ch  a s  in  d e m o lit io n  w or k an d a s  a 
b u r s t i n g  c h a rg e  in  Bombs, G re n ad es, M o rt a r 
S h e l ls  & M in es.  C h e d d it e s  w er e a l s o  use d  
d u r in g  WW I I  f o r  some m i l i t a r y  p u rp o s e s . Th ey  
a r e  v e ry  much  in  u se  to d ay  in  Euro pea n  c o u n t r i e s  
f o r  i n d u s t r i a l  p u rp o s e s .

6 l
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TABLE 9

CH
EDD

ITE

C h lo r a te  C h e d d i te s

F re n ch  I t a l i a n  C h e d d it e s

C o m p o sit io n  an d 55 58 os 0 0 Sw is s & I t a l F re n ch I t a l i a n
Some P r o p e r t i e s -CSE

-1%8
-CSE
-1&8

E x tra E x tr a ' E x tra
B

G e la t i n
C h e d d it e s
O ld e r Newer

G e la t i n
C h e d d it e
n°1 8

P l a s t i g e l s  
I  I I

So dium  C h lo r a te “ 77“ 74 90 7 9 .0 8 2 .6 75 70 7 4 .0 72 70 7 2 .0
DOT ( l i q u i d ) 23 23 - 1 6 .0

( l i q )
- 2 3 .8 2 3 .5 1 9 .0 1 9 .7 1 9 .7

Saw dust - 3 - - - - - - - -
C ork  f l o u r 3 - - - - - - - - -
N i t r o g l y c e r in - - - - - - 5 .0 5 .5 - -
C o l lo d io n  C o tt o n - - - - - 1 .2 1 .5 1 .5 1 .8 1 .8
C a s to r  o i l - - - 5 .0 - - - - - -
P a r a f f i n - - 7 - 5 .0 - - - - -
V a s e l in e - - 3 - 2 .4 - - - - -
PETN - - - - - - - - - 6 .5
TOT - - - ■ - 1 0 .0 - - - 6 .5 -
Ox yg en  b a la n c e  % - - + 6 .0 8 + 3 .9 0 + 4 .3 2 - - - + 4 .4
D e n s i ty , g /c c - - c a  .1 c a  1 c a  1 1 .9 - 2 .0 ca 2
D e to n a ti o n  
r a t e ,  m /s

- - ■ 30 00 32 00 32 00 — — - 36 00 -

Po wer (P A 100%) 93 89 80 • 94 85 83 83 83 108 -
Im pac t t e s t , - - <1 8 28 < 16 - - - 24 -
cm , 2 kg
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TABLE 10

Perchlorate Cheddite_s

0\UJ

C o m p o sit io n I _
F re n ch

I I I l l

B rit is h
B ia s -
t i n e

Ge rm an F re n ch
Sw ed ish S aa ra n it e s

B e l
g ia n

Y o n c k it e
M i l i 
t a r y

P e r c h l o r a t i t s
3_ 3_ T e r r i t fio 1 no2

Ammonium P e r c h l o r a t e 82 50 89 60 - - - 43 31 42 43
P o ta s s iu m  P e r c h l o r a t e - - - - 56 68 35 34 - - - -
Ammonium N i t r a t e - - - - - •• 10 42 48 - - - -
So dium  n i t r a t e - 30 - 22 - - - ' - 2 8 - - 32
M o n o n it ro n a p h th a le n e - - - ' - 12 ' 1 - - - - - -
D in i t r o b e n z e n e
DNT
TNT

13 15 -
11

32
p 6 12 } 2 7 -8 - -

15
C a s to r  o i l 5 5 - - - - - -
P a r a f f i n - - 11 7 - - - - - - - -
N i t r o g l y c e r in - -- - - - 4 4 - - - -
C o l lo d io n  C o tt o n - - - - - - - - 1 .2 - - -
Woodm eal - - - - - 1 5 6 - - - -
PETN - - - - - - • - - .. - 48 . 42 -
P l a s t i c i z e r - - - - .  .. - - - 18 16 -
A1 po w der - .. - - - - - - - - 3 - 10
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CHEDITA

CHEDITA o r  CHEDDITA

S p a n is h  f o r  C h e d d it e . Se e C h e d it g  u n d e r S p a n is h  
E x p lo s iv e s .

CHIKKAEN (N av y)  o r CHIKKA NAMARI (Army)  

J a p a n e s e  f o r  Le ad  A z id e .

CHLORATIT ( b l a s t i n g  & d e m o l i t io n  e x p lo s iv e )

A Ge rm an  C h e d d i te - ty p e  e x p lo s iv e .  Se e u n d e r  Ge rm an  
E x p lo s iv e s .

CHLORATSPRENGSTOFFE

Ge rm an  C h lo r a te  E x p lo s iv e s .

CHORNYI POROKH

R u ss ia n  f o r  B la ck  Pow der .

CICLONITA, EXOGENO o r  T4

S p a n is h  f o r  RDX. Se e Exo ge no  u n d e r S p a n is h  E x p lo s iv e s .

CLORAMITE (m in in g  e x p lo s iv e )

An I t a l i a n  m in in g  e x p lo s iv e  u t i l i z i n g  d i s c a r d e d  m i l i t a r y  
p r o p e l l a n t s .  T h ere  i s  no  c o rre s p o n d in g  US c o m p o s i ti o n . Se e 
u n d e r I t a l i a n  E x p lo s iv e s . ,

COLLODION o r PYROXYLINE

F re n c h  m i l i t a r y  g ra d e  N i t r o c e l l u l o s e .

COLODIO o r PIRO XILINA

S p a n is h  f o r  N i t r o c e l l u l o s e .

i
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COMPOSITION A

COMPOSITION A ( b o o s te r  & b u r s t in g  c h a rg e )

a )  F o re ig n  N o m en c la tu re :

B r i t a in :
F ra n ce :
Ge rm any:

Ja p an :
S ov ie t Union

C om posi ti on  A ’
H fi x o g en e /c ir e  d ’a b e i l l e  
F u l lp u lv e r  Nr s 91 -H 5,  H -1 0, 
H -1 0 .3  & Nr (? )  H-3  '
An ga ya ku  •
F le g m a ti z ir o v a n n y i ghek so ghen

b) O r ig in :
The B r i t i s h  in tr o d u c e d , d u r in g  WW I I ,  an  

e x p lo s iv e  c o m p o s it io n  c o n s i s t in g  o f  RDX 91% & 
b e e sw a x ,9%. T h is  i s  a h ig h ly  b r i s a n t  ex plo si ve*  
an d s u i t a b l e  f o r  p r e s s  lo a d in g . S ubse quen t 
chan g es in  th e  US re p la c e d  be es w ax  w it h  s y n th e t i c  
wax es , & changed th e  g ra n u la ti o n  o f RDX and th e  
m etho d o f  m a n u fa c tu re . The  US d e s ig n a t io n  b e 
cam e C o m p o sit io n  A -3 . Th e e x p lo s iv e  made by 
c o a t in g  o r d e s e n s i t i z in g  RDX w it h  wax  o r o th e r  
s u b s ta n c e s  has been  ad o p te d  by s e v e r a l  f o r e ig n  
c o u n t r i e s .

c ) C h a r a c t e r i s t i c s :
C om posit io n  A i s  w h it e  to  b u f f  in  c o lo r ,  

th e  c o lo r  dep en d in g  up on  th e  p a r t i c u l a r  wax u s e d 5 
a lt h o u g h  th e  German c o m p o s it io n  wa s dy ed  b lu e  & 
th e  I t a l i a n  c o m p o s it io n  r e d .  T h is  e x p lo s iv e  i s  
c o m p le te ly  s t a b l e  anpl n o n h y g ro sc o p ic . I t  w i l l  
ex p lo d e  wh en  s u b je c te d  to  a te m p e ra tu re  o f 250  C 
f o r  5 s e c o n d s . I t  i s  sho wn  by v a r io u s  t e s t s  to  
be  c o n s id e r a b ly  more p o w e rf u l th a n  TNT. C om posi ti on  
A sh o u ld  n o t be  s to r e d  a t  te m p e ra tu re s  ab ove 
75° C b e c au se  o f  th e  p o s s i b i l i t y  o f  s o f t e n in g  th e  
wax c o a t in g  a t  t h i s  te m p e ra tu re .

d)  U ses:
C om posit io n  A i s  s u i t a b l e  f o r  u se  as  a 

b o o s te r  wh en  sm a ll  am ou nt s o f  wax a r e  use d  a s  a 
c o a t in g ,  an d as  a b u r s t in g  c h a rg e  i f  l a r g e r  
am ou nt s o f wax a r e  use d  to  c o a t  th e  RDX c r y s t a l s .
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COMPOSITION B

COMPOSITION B o r  CYCLOTOL, ( b u r s t i n g  c h a rg e )

a ) F o re ig n  N o m e n c la tu re :

B el giu m :
F ra n c e :
Ge rm an y:

I t a l y :
Ja p a n :

H e x o l it e
H e x o l i te  o r  HT II u
F u l lp u lv e r  No 18 & F u l lp u lv e r
No 95
T r i t o l i t e
Cha uy ak u 6c N ig o ta n o y ak u  Mk 2

S p a in : T r i t o l i t a
Sw eden : B o n it  & H e x o to l

b) O r ig in :
C o m p o sit io n  B was  d e v e lo p e d  by  th e  B r i t i s h  

b e tw een  WW I  & WW I I  wh en  RDX be ca me a v a i l a b l e  in  
s u f f i c i e n t  q u a n t i t y  f o r  m i l i t a r y  u s e .  C o m p o sit io n s  
c o n s i s t in g ,  o f  m ix tu re s  o f  RDX 6c TNT i n  v a r io u s  p r o 
p o r t i o n s  a r e  c a l l e d  C y c l o to l s . When a  d e s e n 
s i t i z i n g  wa x i s  ad d e d , th e  e x p lo s iv e  i s  d e s ig n a te d

C o m p o sit io n  B. Bot h e x p lo s iv e s  w ere  a d o p te d  by • 
th e  USA e a r l y  in  WW I I .  Many f o r e ig n  c o u n t r i e s  
hav e  a d o p te d  s i m i l a r  m ix tu re s  a s  m i l i t a r y  e x p lo s iv e s .

c )  C h a r a c t e r i s t i c s :  .
C o m p o sit io n  B i s  a  y e ll o w  t o  b ro w n is h - 

y e ll o w  e x p lo s iv e  w h ic h  can  be  c a s t  lo a d e d  to  a
d e n s i t y  o f  1 .6 5  gm /c c . Th e e x p lo s io n  te m p e ra tu re  
v a lu e  o f  C o m p o sit io n  B i s  27 5° C in  5 s e c o n d s . The 
s o l i d  e x p lo s iv e  i s  s l i g h t l y  m or e s e n s i t i v e  th a n  
TNT b u t muc h l e s s  s e n s i t i v e  th a n  RDX. I t  i s  130% 
m or e b r i s a n t  6c p o w e rf u l th a n  TNT. C o m p o s it io n  B 
i s  o f  s a t i s f a c t o r y  s t a b i l i t y  i n  s to r a g e ,  b u t 
a f t e r  p ro lo n g e d  s to r a g e  a t  e le v a te d  te m p e ra tu re s  
i t  u n d e rg o e s  s l i g h t  e x u d a ti o n . At  o r d in a r y  . 
t e m p e ra tu re , i t  c a u se s  s l i g h t  c o r r o s io n  o f co p p e r 
6c b r a s s ,  b u t does n o t a f f e c t  al um in um , m il d  s t e e l ,  
s t a i n l e s s  s t e e l , n i c k e l ,  cadm ium  o r z in c .  In  th e  
p r e s e n c e  o f m o is tu r e , C o m p o sit io n  B c a u s e s  som e 
c o r r o s io n  o f  cadm ium  6c z in c .

d)  M a n u fa c tu r in g  P r o c e s s e s :

C o m p o sit io n  B i s  m a n u fa c tu re d  fr om  TNT 6c 

w a te r -w e t  RDX. The  TNT i s  m e lt e d  i n . a  s te a m - 
j a c k e te d  m e l ti n g  k e t t l e  e q u ip p e d  w ith  a  s t i r r e r .  
Th e w e t RDX i s  ad ded  s lo w ly  w i th  s t i r r i n g  to  th e  
m o lt e n  TNT a t  10 0° C. H e a ti n g  6c s t i r r i n g  a r e  
c o n ti n u e d  u n t i l  a l l  m o is tu re  i s  e v a p o ra te d .
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COMPOSITION V

d)  M a n u fa c tu r in g  P ro c e s s e s  ( c o n t ’d ) :

Wax i s  th e n  a d d e d . The n a tu r e  o f th e  wax i s  
im p o r ta n t s in c e  o n ly  c e r t a i n  wax es  do  n o t te n d  
to  s e g re g a te  on c o o l in g . When th e  c o m p o s it io n  
i s  th o ro u g h ly  m ix ed , i t  i s  c o o le d  to  a s a t i s 
f a c t o r y  p o u r in g  te m p e ra tu re . C om posi ti on  B 
i s  c a s t  d i r e c t l y  i n to  am m unit io n com ponents , o r 
so  a s  t o  fo rm  c h ip s  w hic h  can  be  s to r e d  o r 
sh ip p e d  f o r  u se  e ls e w h e re .

i i

e)  U se s :
C om posit io n  B i s  u sed  by  a l l  c o u n t r i e s  a s  

a b u r s t i n g  c h a rg e  i n  am m unit io n . C y c lo to ls  a l s o  
f in d  a p p l i c a t i o n  in  am m unit io n b u t ,b e in g  d i s 
t i n c t l y  more s e n s i t i v e  th a n  C om posit io n  B, i t  
i s  n o t u sed  i n  Bombs o r o th e r  am m unit io n w hic h  
m us t f i r s t  p e n e t r a t e  a t a r g e t  b e fo re  d e to n a t io n .

COMPOSITION C & COMPOSITION C-TYPE PLASTIC EXPLOSIVES (d e m o lit io n  
e x p lo s iv e s ) :

a ) F o re ig n  N o m en c la tu re :

B r i t a in : PE ( P l a s t i c  E x p lo s iv e )  1,  
2 , 3 & 3A

F ra n ce : E x p lo s if s  p l a s t i q u e s  PE 1 
& PE 3A

Ge rm any: H e x o p la s t 75 & P l a s t i t
I t a l y : T4 ( p l a s t i c o )
Ja p an : K o s h it s u , O sh it su y a k u  6c 

Sh ou ya ku  K o sh it su
S pain : Ex og en o p l a s t i c o ,  PE 6c 

P l a s t e x

b) O r ig in :

C om posi ti on  C -t y p e  p l a s t i c  e x p lo s iv e s  w er e 
o r i g i n a l l y  d ev e lo p ed  in  B r i t a in  d u r in g  WW I I  to  
p ro v id e  a d e m o lit io n  c h a rg e  w hic h  co u ld  be  sh aped  
by h an d . The m ix tu re s  a re  b ased  on RDX w it h  
e i t h e r  n o n e x p lo s iv e  or e x p lo s iv e  p l a s t i c i z e r s  
ad ded  to  mak e a s t a b l e  m o ld ab le  c h a rg e .
E x p lo s iv e s  o f t h i s  ty p e  w ere  s ta n d a r d iz e d  in  th e  
US d u r in g  WW I I ,  an d f u r t h e r  im pro vem ents  in  
p l a s t i c  e x p lo s iv e s  o f t h i s  ty p e  have been  made 
s in c e  WW I I .  '

c ) C hem ic al  C o m p o sit io n :

The s ta n d a rd  US c o m p o s it io n , d e s ig n a te d  
C o m posit io n  C c o n s i s t s  o f RDX 88 .3% , n o n e x p lo s iv e
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COMPOSITION C

c) Chemical Composition (c ont’d) b

oily plasticizer 11.1% & lecithin 0.6%.
Lecithin was added to help prevent the formation 
of large crystals of RDX which would increase 
the sensitivity of the composition.

This was replaced by Composition C-2 which 
consists of RDX 80% & explosive plasticizer 20%.
The explosive plasticizer was composed of a 
liquid mixture of mononitrotoluene, Dinitro
toluene, TNT, Nitrocellulose & dimethylformamide.

A further replacement, designated Com- . 
position C-3, consists of RDX 77% & explosive 
plasticizer 23%. This plasticizer contains 
mononitrotoluene, Dinitrotoluene, TNT, Tetryl & 
Nitrocellulose.

The improved plastic explosive is 
designated Composition C-4 or Harrisite. It 
contains RDX 91.0%, polyisobutylene 2.1%, 
motor oil 1.6% & di-(2-ethylhexyl) sebacate 5.3%.

d) Characteristics: '
Composition C is a white to brown explosive 

which, while plastic from 0° to ^0°C, becomes 
brittle & less sensitive below 0 C, and tends to 
become gummy & exude oil at temperatures above 
40°C. This explosive is less effective than 
Composition B but more efficient than TNT as a 
bursting charge.

Composition C-2 is white to yellow-brown.
It is plastic from -30°C to 52°C but becomes 
less plastic in storage at higher temperatures 
due to evaporation of the volatile components.
This explosive is slightly more sensitive & 
effective than Composition C. •

Composition C-3 is a yellowish putty-like 
solid that has a density of 1.60 gm/cc. It is 
more brisant than TNT, but less brisant than 
Tetryl. Its sensitivity to impact is similar to 
that of TNT, but much less than that of RDX. 
Composition C-3 is pliable at normal temperature 
and can be easily molded, but at -29°C it becomes 
hard & brittle, and undergoes considerable exudation 
when stored at 77°C.
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COMPOSITION C

d) C h a r a c t e r i s t i c s  ( c o n t ’d ) ' .

C om posi ti on  C-4  i s  w h it e  to  l i g h t  brow n in  
c o lo r .  I t s  e x p lo s io n  te m p e ra tu re  i s  290°C in  
5 s e c o n d s . - I t  i s  l e s s  s e n s i t i v e  to  im pac t & more 
b r i s a n t  th a n  C om posi ti on  C -3 . C om posi ti on  C-4  
i s  s t a b l e  & e s s e n t i a l l y  n o n h y g ro sc o p ic . I t  $ i l l  
n o t h a rd e n  a t  -5 7° C an d w i l l  n o t ex ude a t  77 C.

e)  M a n u fa c tu r in g  P r o c e s s e s :

In  th e  m a n u fa c tu re  o f C om posi ti on  C -3 , th e  
p l a s t i c i z i n g  a g e n ts  a r e  m ixed  to g e th e r  in  a 
s te a m - ja c k e te d  m e lt in g  k e t t l e ,  eq u ip p ed  w ith  a 
s t i r r e r ,  an d h e a te d  to  n e a r  100  C. W ate r- w et 
RDX i s  ad ded  s lo w ly , an d h e a t in g  & s t i r r i n g  a r e  
c o n ti n u e d  u n t i l  th e  m ix tu re  i s  u n if o rm  & a l l  th e  
w a te r  h as  been  re m oved .

In  th e  m an u fa c tu re  o f C om posit io n  C -4 , th e  
p o l y i s o b u t y l e n e - p l a s t i c i z e r ,  p r e v io u s ly  made up in  
e t h e r ,  i s  m ixed  w it h  4 4 -m ic ro n  s i z e  RDX e i t h e r  by 
han d k n e a d in g  & r o l l i n g ,  o r in  a S ch ra d e r Bowl 
m ix e r . Th e th o ro u g h ly  b le n d ed  e x p lo s iv e  i s  d r ie d  
i n  a i r  a t  60° C an d l^oo se ly  packed  by  ha nd  ta m p in g , 
to  i t s  maximum d e n s i t y ,  i n to  D e m o li ti o n  B lo cks 
o r i n  s p e c i a l  am m unit io n i te m s .

f ) U se s :

C om posi ti on  C -t y p e  p l a s t i c  e x p lo s iv e s  a r e  
u sed  p r im a r i ly  a s  D e m o li ti o n  B lo cks by s e v e r a l  
c o u n t r i e s .  Some of  th e s e  e x p lo s iv e s  a r e  p a r t i c u 
l a r l y  s u i t a b l e  f o r  u n d e rw a te r d e m o l it io n  p u rp o se s  
i f  th e y  a r e  p r o p e r ly  packag ed  o r fo rm u la te d  so  
t h a t  t h e i r  e f f i c i e n c y  i s  n o t im p a ir e d  by im m er si on  
i n  w a te r . C om posi ti on  C-4  i s  i d e a l l y  s u i t e d  f o r  
c u t t i n g  th r u  s t e e l  b ecau se  o f  i t s  a b i l i t y  to  be

. ha nd  m ol de d b ecau se  o f i t s  h ig h  r a t e  o f d e to n a t io n .

COMPOSITION d ’AMORCAGE

F re n c h  P r im in g  o r  I n i t i a t i n g  C o m p o s it io n . See  
E x p l o s i f  d 'a m o rc a g e  u n d e r  F re n c h  E x p lo s iv e s .

COMPOSITIONS INCENDIARIES

F re n c h  i n c e n d i a r y  c o m p o s i t io n s .

COMPOSIZIONE INNESCANTE o r  COMPOSIZIONE PRIMARIA

I t a l i a n  I n i t i a t i n g  & P r im in g  C o m p o s it io n . 
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COMPOSIZIONE TRACCIANTE

COMPOSIZIONE TRACCIANTE

I t a l i a n  T r a c e r  C o m p o s it io n .

COOPPALITE ( p e r m is s ib l e  c o a l  m in in g  e x p lo s iv e )

A c u r r e n t  B e lg ia n  d y n am it e  d e v e lo p e d  an d m a n u fa c tu re d  
i n  B elg iu m . T h e re  i s  no c o r re s p o n d in g  US c o m p o s i ti o n . Se e 
u n d e r  B e lg ia n  E x p lo s iv e s .

CORDEAU DETONANT '

F re n ch  D e to n a ti n g  Co rd  o r P r im a c o rd .

COTONE FULMINANTE. o r  FULMICOTONE , ‘

I t a l i a n  f o r  G u n c o tt o n . '

COTON-POUDRE

. F re n ch  f o r  m i l i t a r y  g ra d e  N i t r o c e l l u l o s e .  A ls o  B e lg ia n .

CREMONITE (m in in g  e x p lo s iv e )
i f

An I t a l i a n  C h e d d i te - ty ^ e  e x p lo s iv e .  T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r I t a l i a n  E x p lo s iv e s .

CRESILIT E

I t a l i a n  f o r  C r e s y l i t e  o r  2 , 4 , 6 - T r i n i t r o - m - c r e s o l .

CRESYLITE

F re n c h  f o r  C r e s y l i t e  o r 2 , 4 , 6 - T r i n i t r o - m - c r e s o l .

CSE ( E x p lo s i f )
. i

F re n ch  h ig h - e x p lo s iv e  c o m p o s it io n  d e v e lo p e d  o r  a p p ro v ed  
by th e  C om m is si on  d es  S u b s ta n c e s  E x p lo s iv e s .

CYANURIC TRIA ZIDE

Se e C y a n u r t r i a z id  u n d e r  Sw is s E x p lo s iv e s .
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CYCLONITE

CYCLONITE

See  RDX.

CYCLOTETRAMETHYLENETETRANITRAMINE o r  OCTOGENE

F re n c h  f o r  HMX. •

CYCLOTOL .

See  COMPOSITION B.

CYCLOTRIMETHYLENETRINITRAMINE o r  HEXOGENE

F re n c h  f o r  RDX. See  H ex ogen e u n d e r  F re n c h  E x p lo s iv e s .

CYCLOTRIMETHYLENETRINITROSAMINE , ,

F re n c h  f o r  R - S a l t .

DAINAMAITO

J a p a n e s e  f o r  D y n a m it e .

DBX

Co de  na me f o r  D ep th  Bomb E x p lo s iv e .  See  M in o le x  u n d e r  
S p a n is h  E x p lo s iv e s .

DP ( E x p l o s i f )  f

The  na me a p p l i e d  t o  a  s e r i e s  o f  F re n c h  h ig h  e x p l o s i v e s .  
See  u n d e r  F re n c h  E x p lo s iv e s .  T h e se  c o m p o s i t io n s  a r e  s i m i l a r  
t o  B r i t i s h  S h e l l i t e ,  I t a l i a n  MBT 6c T r i d i t e .

DEMOLITION EXPLOSIVES
ii

See  S pra ngam nen  med M in v e rk a n  u n d e r  S w ed is h  E x p lo s iv e s .

DETONATEUR ELECTRIQUE

F re n c h  f o r  E l e c t r i c  D e to n a to r .
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DETONATING FUSE

DETONATING FUSE o r  PRIMACORD , ,

Se e D e to n ir u y o u s h c h ii ,§ h n u £  u n d er S o v ie t  E x p lo s iv e s , 
B onoco rd  u n d e r  Sw ed is h  E x p lo s iv e s , an d D e to n ie re n d e  Z undsc hnur 
o r Kn a1 1z u n d sc h n u r  u n d e r  Sw is s E x p lo s iv e s .

DETONATOR CAPS '

Se e K a p s iu l i^ d e to n a to r y  u n d e r S o v ie t  E x p lo s iv e s .

DETONATOREN- un d SPRENGKAPSELN-LADUNGEN

Ge rm an  D e to n a to r  & B la s t in g  Cap C h a rg e s .

DETONIERENDE ZUNDSCHNUR o r  KNALLztlNDSCHNUR

Name used  in  S w it z e r la n d  f d r  D e to n a ti n g  Fuse  o r 
P r im a c o rd . .

I r

DETONIRUYOUSHCHII SHNUR •

R u ss ia n  f o r  D e to n a ti n g  Fuse  or P r im a c o rd .

DIAMIN o r  PH-SALZ

Ge rm an  f o r  E th y le n e d ia m in e  D i n i t r a t e .

DIETHYLENEGLYCOL DINITRATE

Se e N i t r o d i g l i c o l e  o r N i t r o e t e r p lo  u n d e r I t a l i a n  E x p lo s iv e s

DIMETHYLAMMONIUM NITRATE , ,

Se e D l- S a lz  u n d e r  Ge rman E x p lo s iv e s .

DINAFTALIT, ZERNENYI

R u s s ia n  f o r  S c h n e id e r i t e .

DINA MIT

R u s s ia n  f o r  D ynam it e .

DINA MITA

S p a n is h  f o r  D ynam it e .
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DINAMITE

DINAMITE '

Italian for Dynamite. . ’

DINAMON

Italian, Soviet & Spanish Ammonium Nitrate Dynamite.

DINITRATE de DIOXYETHYLDINITROOXAMIDE

French for a high-explosive compound abbreviated NENO 
for Nitrated Ethyl Nitro Oxamide. See under French Explosives.

• i
DINITROXYDIETHYLNITRAMINE

French for a high explosive compound abbreviated DINA 
for Diethanolnitramine Dinitrate. See under French Explosives.

p-DIPICRILAMMINA

Italian for Hexanitrodiphenylamine. See Esanitro^ 
difenilammina under Italian Explosives.

DI-SALZ

German for Dimethylammonium Nitrate.

DONARIT (dynamite)

A German Ammonium Nitrate Dynamite. See under German 
Explosives.

DQNARITA (dynamite)

Spanish Ammonium Nitrate Dynamite. See under Spanish 
Explosives.

DRIP OIL .

See Olio di sgocciolamento under Italian Explosives.
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DYNAMIT

DYNAMIT

Ge rm an  & Sw ed is h  f o r  D ynam it e . T h is  nam e i s  a l s o  u s e d , 
in  S w itz e r la n d  f o r  D y n am it e .

DYNAMITE & DYNAMITE-TYPE EXPLOSIVES ( b l a s t i n g  e x p lo s iv e s )

a ) F o re ig n  N o m e n c la tu re : 
B el giu m :

F ra n c e :

German y:

H ungar y:
I t a l y :

Sov ie tUnion :
S p a in :
Sw eden :
S w it z e r la n d :

A r i o n i t e ,  B i c a r b i t e ,  C h a r b r i t e ,  
C o o p p a l it e , D ynam ite I I I  &
S e c u r i te
C e l la m ite , D ynam it e , D ynam ite 0 , 
D yn am ite p u l v e r u l e n t e ,  E x p lo s i f  
de  m in e , G r is o u d y n a m it e , 
G r i s o u n a p h t h a l i t e , G r i s o u t ^ t r y l i t e , 
P oud re  de  m in e 6c P oud re  F a v ie r  < 
A l b i t ,  A s t r a l i t ,  B i k a r b i t ,
C a l c i n i t ,  C a r b o n i t , Dynam it^  
G u h rd y n am it , E x t r a c a r b o n i t ,
G e s te in s s p re n g s  t o f f e , K ohle n- 
s p r e n g s t o f f e ,  N i t r o b a r o n i t ,
R om peri t 1,  S ic h e r h e i t s d y n a m i t , 
W e s t f a l i t  6c W e tte r s p r e n g s to f f  
D in am it
BM ( E s p lo s iv o ) , C a d in i t e ,
C lo ra m it e , D in a m it e , E s p lo s iv o  da  
m in a 6c T ip o  I  6c  I I  d in a m ite . 
D a in am ait o  6c Sak uma D a in am a it o  
D in a m it , G r i s u t i n ,  P l a s t i c h e s k i i  
d in a m it , P o b e d i t
D in am it a
Dyn am it
D ynam it , P l a s t o l i t ,  S i c h e r h e i t s -  
s p r e n g s t o f f e ,  S im p lo n it  6c V er ge 
E x p lo s iv s to f f e

b) O r ig in:
A lf re d  N obel,  Sw ed is h c h e m is t,  gave th e  name 

D ynam ite (1 867) to  h i s  in v e n t io n  o f  th e  e x p lo s iv e  
o b ta in e d  by m ix in g  N i t r o g ly c e r in  w it h  k i e s e l g u h r .  
Th e s t r e n g t h  o f  th e  D yn am ite wa s i n d ic a te d  by th e  
p e rc e n ta g e  o f  N i t r o g ly c e r in  in  th e  m ix tu r e .  L a te r  
i t  was  fo und  by  Nob el  (1 869) th a t , even  s t r o n g e r  
D ynam it es c o u ld  be  made by s u b s t i t u t i n g  so diu m  
n i t r a t e  (o r  o th e r  n i t r a t e )  an d a c o m b u s ti b le  
a b s o r b e n t ,  su ch  a s  w oodpulp , f o r  th e  k i e s e l g u h r .
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DYNAMITE

b)  O r ig in  ( c o n t ’d );

The r e s u l t i n g  c o m p o s it io n  wa s c a l l e d  "D yn am ite 
w it h  an  a c t i v e  b a s e " . .

The  te rm  "D ynam ite"  h as  b o th  a g e n e ra l  and 
a s p e c i f i c  m ea ni ng  to d a y . As a gen er al * te rm , i t  
i s  u se d  to  r e f e r  to  a l l  m ix tu re s  g iv e n  ab o v e , a s  
ex am ple s o f c o m p o s it io n s  (o rn am es ) use d  by v a r io u s  
c o u n t r i e s .  As a s p e c i f i c  te rm , i t  i s  use d  as  an  
a l t e r n a t e  r e f e r e n c e  to  " s t r a i g h t  D ynam ite"  w hic h  
in c lu d e s  "D ynam ites  w it h  i n a c t i v e  b a se "  an d

^D ynam ites  w it h  a c t i v e  b a s e " .

c ) C o m posit io n  & C h a r a c t e r i s t i c s :
A ll  D ynam it es,  e x c e p t some  m i l i t a r y  

D ynam it es,  c o n ta in  N i t r o g ly c e r in  p lu s  v a ry in g  
c o m b in a ti o n s  o f  a b s o rb e n ts , o x i d iz e r s ,  a n ta c id s  
& f r e e z in g - p o in t  d e p r e s s a n ts .  To da y D yn am ites  
a r e  g ro uped  in to  th e  fo ll o w in g  b a s ic  ty p e s :

B la s t in g  G e la t in  See e n tr y  in  t h i s  s e c t i o n .

. G e la t in  Dyn am ite  See e n t r y  i n  t h i s  s e c t i o n .
L ow -F re ezin g  & N o n -F re ez in g  Dyn am ite
M i l i t a r y  Dyn am ite  .
P e r m is s ib le  Dyn am ite
S t r a i g h t  Dyn am ite
L ow -F re ezin g  & N o n -F re ez in g  D yna m ites  a r e  

s im i l a r  in  c o m p o s it io n  to  G e la ti n ^ D y n a m it e  (q v) 
b u t in c lu d e  an  in g r e d ie n t  w hic h w i l l  lo w er th e  
te n d e n c y  o f  th e  N i t r o g ly c e r in  e x p lo s iv e  to  f r e e z e .
As in  th e  c a se  o f o th e r  D ynam it es,  some Low-

F re e z in g  & N o n -F re ez in g  D ynam ites  may c o n ta in  
Ammonium N i t r a t e .  L iq u id  D in i t r o to lu e n e  i s  o f te n  
u sed  i n  L ow -F re ezin g  D ynam ite.  S e v e ra l in g r e d i e n t s  
may be  use d  to  re n d e r  c o m p o s it io n s  n o n - f r e e z in g .  
T hese  in c lu d e  d i n i t r o c h lo r o h y d r in ,  n i t r a t e d  
p ro d u c ts  o f  g ly c e r in  & n i t r a t e s  o f g ly c o l .  
L ow -F re ezin g  D yn am ites  u s u a l ly  f r e e z e  n e a r  0°C  an d 
th u s  a r e  s u i t a b l e  f o r  ex p o su re  o n ly  i n  m odera te  
w in te r  w e a th e r . N on-F re ez in g  D ynam ites  can  be  
s u b je c te d  to  te m p e ra tu re s  to  -3 0° C w it h o u t f r e e z in g .

M i l i t a r y  D yn am ites  may be  o f th e  sam e 
c o m p o s it io n s  a s  D yn am ites  use d  in  i n d u s t r i a l  & 
com m erc ia l o p e r a t io n s .  How ev er , some M i l i t a r y
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DYNAMITE

c ) C o m p o s it io n  & C h a r a c t e r i s t i c s  ( c o n t ’d ) :

D ynam ites a r e  d e s ig n e d  f o r  s p e c i f i c  b l a s t i n g  & 
d e m o l i t io n  w ork . U n li k e  com m erc ia l D ynam it e , 
som e M i l i t a r y  D ynam ites  c o n ta in  no  N i t r o g l y c e r in .  
T hese  c o m p o s it io n s  w i l l  n o t f r e e z e  in  c o ld  
s to r a g e  an d w i l l  n o t ex ude i n  h o t  s to r a g e .  Th ey  
a r e  l e s s  s e n s i t i v e  to  f r i c t i o n  & im p ac t th a n  a r e  
co m m erc ia l D ynam it es , an d c a n  be  h a n d le d , 
t r a n s p o r t e d  & s to r e d  w i th  r e l a t i v e  s a f e t y .

P e r m is s ib le  D ynam ites  o r S a fe ty  E x p lo s iv e s  
u s u a l l y  c o n ta in  Ammonium N i t r a t e  w h ic h  i s  
s e n s i t i z e d  w i th  N i t r o c e l l u l o s e  o r g e l a t i n i z e d  
N i t r o g l y c e r in .  Sm al l am ounts  o f  " c o o l in g "  
m a t e r i a l ,  su ch  a s  so diu m  n i t r a t e  o r so diu m  
c h lo r i d e  may be  a d d ed . In  som e c o u n t r i e s ,  
i n g r e d i e n t s  su ch  a s  Ammonium N i t r a t e  & N i t r o 
g l y c e r in  hav e  been  r e p la c e d  by  o th e r  e x p lo s iv e s  
w i th  s a t i s f a c t o r y  r e s u l t s .  Se e a l s o  Ammonium 
N i t r a t e  D ynam it e .

S t r a i g h t  D ynam ites  w i th  i n a c t i v e  b a se  a r e  
r e d d i s h  y e ll o w  to  b ro w n is h  y e ll o w . Th ey  a r e  
a lm o s t w h i t e Qwh en  f r o z e n .  N orm al ly  th e y  w i l l  
f r e e z e  a t  10 C. At norm al te m p e ra tu re s^  th e s e  ' 
D ynam it es re se m ble : f r e s h  e a r t h  i n  t h a t  th e y  a r e  
a c ru m bly  p l a s t i c  mass- . T h e ir  s e n s i t i v i t y  to  
sh o c k  & f r i c t i o n  i s  l e s s  th a n  t h a t  o f  N i t r o g l y c e r in ,  
an d th e y  a r e  l e s s  b r i s a n t .  H ow ev er , S t r a i g h t  
D ynam ites  a re  more s e n s i t i v e  th a n  o th e r  ty p e s  o f  
D y n am it es , an d th e y  w i l l  d e to n a te  wh en  h i t  by 
a r i f l e  b u l l e t .  S t r a i g h t  D ynam ites  w i th  a c t i v e  
b a se  a r e  g re a s y  pow der s w hic h  a r e  lo o s e  & m o is t .
Th e Amm onia (Ammonium N i t r a t e )  D ynam it es a r e  
e s p e c i a l l y  s t r o n g  b u t a r e  h y g r o s c o p ic  a s  a r e  th e  
so diu m  n i t r a t e  ty p e s .  O th e rw is e , t h e s e  D ynam ites  
a r e  s i m i l a r  in  c h a r a c t e r i s t i c s  to  th o s e  w i th  
i n a c t i v e  b a s e .

d) U se s:
' i

L o w -F re ez in g  & N o n -F re ez in g  D ynam it es a r e  
u se d  f o r  a l l  ty p e s  o f b l a s t i n g  & m in in g  o p e r a t io n s  
w here  low te m p e ra tu re s  a r e  l i k e l y  to  f r e e z e  
o r d in a r y  D y n am it es .

M i l i t a r y  D ynam ites  a r e  u sed  f o r  b l a s t i n g  & 
d e m o l i t io n  w ork .
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Dynam ite
d) Uses (cont’d)’

Permissible Dynamites are used universally 
for the mining of coal where the accumulation of 
"fire damp" (methane gas-air mixtures) & coal dust-
air mixtures may be ignited by high-detonation 
temperature explosives. Nongelatinous Permissible 
Dynamites are used in mines that are relatively 
dry; gelatinous Permissible Dynamites are better 
adapted for use in wet mines. Both types are 
designed especially for blasting rock in coal 
mines.

Straight Dynamites are fast & shattering 
when they are detonated. They are used, therefore, 
where a "quick" explosive is desired. Such uses 
include underwater blasting, steel demolition & 
the priming of Blasting Gelatin.

Dynamites with inactive base are practically 
non-existent in the USA. They have been replaced 
by active-base types and are used only as a basis 
of comparison for other types of Dynamites.

"E" (EXPLOSIVE) (bursting charge)

A Japanese castable explosive charge. There is no 
corresponding US composition. See under Japanese Explosives.

ECHOS or ESCHO (bursting charge)

An Italian & French military explosive charge. This 
composition is reported to be used also in France. There is 
no corresponding US composition. See under Italian Explosives 
& under French Explosives.

ECRASITA

Spanish name for Ammonium Trinitrocresylate.

ECRASITE

Italian name for Ammonium Trinitrocresylate.

EDNA

An abbreviation for Ethylenedinitramine. See 
Ethylenedinitramine under French Explosives.

77

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

 

 
 

 

 



EKRASIT

EKRASIT

Soviet name for Ammonium Trinitrocresylate.

ELEKTROZAPAL

Soviet Electric Primer.

ENERGIT

A German mining explosive.

ENNAYAKU (demolition charge)

A Japanese substitute demolition charge & substitute main 
charge. There is no corresponding US composition. See under 
Japanese Explosives.

ENTOYAKU (demolition charge)

A Japanese substitute demolition charge & substitute main 
charge. This is a Cheddite-type explosive mixture. See under 
Japanese Explosives.

ERSATZSPRENGSTOFFE

German substitute explosives.

E-SALZ

One of several German names for RDX. See Hexogen under 
German Explosives.

ESANITRODIFENILAMMINA or EXIL

Italian for Hexanitrodiphenylamine.

ESANITROSORBITE

Italian for Hexanitrosorbitol.
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ESCHO

ESCHO o r  ECHOS ( b u r s t in g  c h a rg e )

I t a l i a n  & F re n ch  m i l i t a r y  e x p lo s iv e . Se e Ech os  u n d e r 
I t a l i a n  E x p lo s iv e s  & u n d e r F re nch  E x p lo s iv e s .

EXPLOSIVI PLASTICHI

I t a l i a n  p l a s t i c  e x p lo s iv e s .

ESPLOSIVO 60 /U 0

I t a l i a n  A m ato l.

ESPLOSIVO 8 6 /l U

I t a l i a n  C h e d d it e - ty p e  e x p lo s iv e .

ESPLOSIVO AMMISSIBILE, ESPLOSIVO ,ANTIGRISOUTOSI o r  ESPLOSIVO d i  
SICUBEZZA

I t a l i a n  P e rm is s ib le  E x p lo s iv e .

ESPLOSIVO ASN

Se e ASN E s p lo s iv o  u n d e r I t a l i a n  E x p lo s iv e s .

ESPLOSIVO da GUERRA

I t a l i a n  m i l i t a r y  e x p lo s iv e .

ESPLOSIVO da MINA

I t a l i a n  m in in g  e x p lo s iv e  o r  D ynam ite.

ESPLOSIVO d i  SICUBEZZA

I t a l i a n  S a f e ty  E x p lo s iv e .

ESPLOSIVO FNP

Se e FNP E s p lo s iv o  u n d e r I t a l i a n  E x p lo s iv e s .

ESPLOSIVO P ( b l a s t i n g  e x p lo s iv e )

An I t a l i a n  C h e d d it e - ty p e  b l a s t i n g  e x p lo s iv e .  T here  i s  
no c o rre s p o n d in g  US c o m p o s it io n . See u n d e r I t a l i a n  E x p lo s iv e s
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ESPLOSXVO PLASTICO

ESPLOSIVO PLASTICO (D e m o li ti o n  e x p lo s iv e )

An I t a l i a n  p l a s t i c  d e m o l i t io n  e x p lo s iv e .  T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s i ti o n . See u n d e r I t a l i a n  E x p lo s iv e s .

ESPLOSIVO S ( b l a s t i n g  e x p lo s iv e )

An I t a l i a n  C h e d d i te - ty p e  b l a s t i n g  e x p lo s iv e .  T h ere  
i s  no  c o r re s p o n d in g  US c o m p o s it io n . Se e u n d e r I t a l i a n  
E x p lo s iv e s . .

ESPLOSIVO S20  ( b l a s t i n g  e x p lo s iv e )

An I t a l i a n  A m a to l- ty p e  m ai n e x p lo s iv e  c h a rg e . Th e 
c o m p o s it io n  i s  s i m i l a r  to  th e  F re nch  E xp lo sif _du_ ty pe^N ^N ^O . 
Se e u n d e r I t a l i a n  E x p lo s iv e s .

ESPLOSIVO SPECIALE

Se e E sp lo s iv o _ P  u n d e r I t a l i a n  E x p lo s iv e s . .

ETHLENEDIAMINE DI NITRATE

Se e P H -S alz  o r  D ia m in  u n d e r Ge rm an E x p lo s iv e s .

z \
ETHYLENEDINITRAMINE ’

F re n ch  f o r  a  h ig h  e x p lo s iv e  comp ound a b b r e v ia te d  EDNA. 
Se e u n d e r F re n ch  E x p lo s iv e s .

EX IL, ESANITRODIFENILAMMINA o r p-DIPICRILAMMINA .

I t a l i a n  f o r  H e x a n i t r o d ip h e n i la m in e . Se e E s a n i t r o -  
d if e n il a m m in a  u n d e r I t a l i a n  E x p lo s iv e s .

EXOGENE, T4 o r TRIMETILENTRINITROAMMINA

I t a l i a n  f o r  RDX. Se e T4 u n d er I t a l i a n  E x p lo s iv e s .

EXOGENO, CICLONITA o r T4 '

S p a n is h  f o r  RDX. Se e Ex og en o u n d e r S p a n is h  E x p lo s iv e s .
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EXOGENO PLASTICO

, EXOGENO PLASTICO, PIASTIX or  EE

Spanish  fo r Composition C. See Exogeno p la s ti co  under 
Spanish Ex plos ives . . •

EXPLOSIF ANTIGRISOUTEUXo r EXPLOSIF de  FAVIER

F re n c h  Ammonium N i t r a t e  S a f e ty  E x p lo s iv e .  See  u n d e r  
F re n c h  E x p lo s iv e s .  ’

EXPLOSIF d ’AMOR^AGE

F re n c h  P r im in g  & I n i t i a l i n g  C o m p o s it io n s . See  u n d e r  
F re n c h  E x p lo s iv e s .

EXPLOSIF DP ,

F re n c h  h ig h  e x p lo s iv e  c o m p o s i t io n  s i m i l a r  t o  B r i t i s h  
S h e l l i t e  and  I t a l i a n  MBT & T f i d i t e .  See  DD ( E x p l o s i f )  u n d e r 
F re n c h  E x p lo s iv e s .

EXPLOSIF de  MINE

, F re n c h  M in in g  E x p lo s iv e .

A /  *
EXP LOS IF de  SURETE

F re n c h  S a f e ty  E x p lo s iv e .  Se e E x p l o s i f  a n t i g r i s o u t e u x  
u n d e r  F re n c h  E x p lo s iv e s .

EXPLOSIF du  TYPE N o r  EXP LOSIF NITRATE .

F re n c h  N i t r a t e  E x p lo s iv e .  Se e CSE ( E x p lo s i f )  u n d e r  
F re n c h  E x p lo s iv e s .

EXPLOSIF du  TYPE 0 ou  PC
» r

F re n c h  C h lo r a te  .E x p lo s iv e . See  C h e d d it e  & CSE ( E x p lo s i f )  
u n d e r  F re n c h  E x p lo s iv e s .

EXPLOSIF MDN o r  MDn .

F re n c h  c a s t a b l e  P i c r i c  A c id  c o m p o s i t io n . See  MDN 
( E x p lo s i f )  u n d e r  F re n c h  E x p lo s iv e s .
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EXPLOSIF MDPC

EXPLOSIF MDPC

F re n ch  c a s t a b l e  P i c r i c  A ci d c o m p o s it io n . Se e MDPC 
( E x p lo s i f )  u n d e r F re n ch  E x p lo s iv e s .

EXPLOSIF MMn

F re n ch  c a s t a b l e  P i c r i c  A ci d c o m p o s it io n . Se e MMn 
( E x p lo s i f )  u n d e r  F re n ch  E x p lo s iv e s .

z
EXPLOSIF NITRATE o r  EXPLOSIF du  TYPE N

F re n ch  Ammonium N i t r a t e  S a fe ty  E x p lo s iv e s . Se e u n d er 
F re n ch  E x p lo s iv e s .

i

EXPLOSIF NTMX

A F re n ch  Ammonium N i t r a t e  c o m p o s it io n . Se e JJTMX 
( E x p lo s i f )  u n d e r  F re n ch  E x p lo s iv e s .

EXPLOSIF NX

A F re n ch  Ammonium N i t r a t e  c o m p o s it io n . Se e NX ( E x p lo s i f )  
u n d e r F re n ch  E x p lo s iv e s .

EXPLOSIF P , (m in in g  e x p lo s iv e )

A F re n ch  C h e d d it e * ty p e  m in in g  e x p lo s iv e .  T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s it io n . See u n d e r F re n ch  E x p lo s iv e s .

/,
EXPLOSIF PERCHLORATE

F re n ch  C h e d d i te - ty p e  b u r s t e r  c h a rg e  f o r  am m u n it io n . 
T h e re  i s  no  c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r F re n ch  
E x p lo s iv e s .

EXPLOSIF PLASTIQUE

A s e r i e s  o f F re n ch  P l a s t i c  E x p lo s iv e s  d e v e lo p e d  s in c e  
WW I I .  T h e re  a r e  no  c o rre s p o n d in g  US c o m p o s i ti o n s . Se e 
u n d e r F re n ch  E x p lo s iv e s .
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EX PL OS IF’ (ou POUDRE)zEXPLOSIF (ou POUDRE) de l ’ETAT FRANCAIS
A Fre nch  hi gh -te mpe ra ture  Ex pl os iv e or Pro pe llan t co mpo sit ion.  There  is  no cor res po nd ing  US co mpo sit ion.  See under Fre nch  E xp lo si v e s.EXPLOSIF SFre nch  S ch n e id e rit e . See under French  E xp lo si v e s.  1EXPLOSIF STREETFrench  Che ddit e. See under French  E xp lo si v e s.EXPLOSIFS  BRISANTS (b la sti n g  ex plo si ve s)A se ri e s  o f cu rr en t in d u str ia l b la sti n g  ex pl os iv es  deve lope d and man ufactur ed in  Belgiu m. See under Bel gi an  Exp lo si ve sEXPLOSIFS de FAVIER (p er m is si bl e mining ex plo si ve )Per m is si bl e Ammonium N it ra te  ex pl os iv es  intro du ce d in  the  l8 8 0 ’ s bu t mod ifi ed  and improved si nc e th at  ti m e.  These are com mer cial  ex pl os iv es  used  by se ve ra l co u n tr ie s.  See under Bel gi an  E xp lo si ve s & under Fren ch E xp lo si v e s.EXPLOSIFS SGP (mining ex plo si ve s)A c la ss  o f Bel gi an  b la sti n g  ex pl os iv es  pe rm itt ed  fo r use in  co al mines. These comm ercia l ex pl os iv es  are use d by se ve ra l co u n tr ie s.  See under Be lg ia n E xp lo si v es.EXPLOSIVE DSee AMMONIUM PICRATE.EXPLOSIVO CLORATADOA Sp an ish  Ch ed di te -typ e ex p lo si v e .EXPLOSIVOS PLASTICOSSp an ish  fo r  p la s t ic  exp lo si v es.EXPLOSIVOS PRIMARIOS Y INICIADORESSp an ish  Pri ming & In it ia t in g  E xp lo si v e s.EXTRACARBOWIT (dyn amit e) ,A German pe rm is si bl e Dynamite co mpo sit ion.  See under German E xp lo si v e s.
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FACKELN

FACKELN o r  IEUCHTKOGELN

Ge rman f o r  p y r o te c h n ic  f l a r e s .  Se e F e u e rw e rk e re i  u n d e r  
Ge rman E x p lo s iv e s .

FEUERWERKEREI

German f o r  P y r o te c h n ic s .

FLAMMBQMBEN

G er m an  f o r  I n c e n d i a r y  Bo mbs . See  B r a n d s t o f f e  o r  
B ra n d s a tz e  & B ra ndbom ben  u n d e r  German  E x p lo s iv e s  f o r  I n c e n d i a r y  
Bomb C o m p o s i t io n s .

FLAMMIVORE ( b l a s t i n g  e x p l o s i v e )

A C u r r e n t  B e lg ia n  m in in g  e x p lo s iv e  d e v e lo p e d  an d  
m a n u fa c tu r e d  i n  B e lg iu m . T h e re  i s  no  c o r r e s p o n d in g  US 
c o m p o s i t io n .  S ee  u n d e r  B e lg ia n  E x p lo s iv e s .

FLEGMATISERAT SPRENGAMNE

S w ed is h  f o r  P h le g m a t iz e d E x p l o s i v e s .

FLEGMATIZIROVANNYI GHEKSOGHEN

R u s s ia n  f o r  P h le g m a t iz e d o r  D e s e n s i t i z e d  RDX (C o m p o s it io n  A)

FLEGMATIZIROVANNYI TEN ,

R u s s ia n  f o r  P h le g m a t iz e d  o r  D e s e n s i t i z e d  PET N.

FLEGMATIZIROVANNYI TRO TIL

R u s s ia n  f o r  P h le g m a t iz e d  o r  D e s e n s i t i z e d  TNT.

FNP ESPL OSIVO ( b u r s t i n g  c h a rg e )

An I t a l i a n  h i g h - e x p l o s i v e  m ain  c h a r g e  f o r  S h e l l s .  T h e re  
i s  no  c o r r e s p o n d in g  US c o m p o s i t io n .  See  u n d e r  I t a l i a n  
E x p lo s iv e s .
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FORDIT

FORDIT ( b l a s t i n g  e x p lo s iv e )

A c l a s s  o f German p e rm is s ib le  G e la t in  D ynam it es.  Se e 
u n d er German E x p lo s iv e s .

FORCITE ( b l a s t i n g  e x p lo s iv e )  ■

A B e lg ia n  G e la t in  Dyn am ite  use d  in  b l a s t i n g  & m in in g  . 
o p e r a t io n s  e x c e p t in  g aseo u s  c o a l m in e s . The F re nch  use d  th e  
sam e c o m p o s it io n . Se e un d er B e lg ia n  E x p lo s iv e s  an d F re n ch  
E x p lo s iv e s . ( .

FORCITE EXTRA ( b l a s t i n g  e x p lo s iv e )  •

A F re n ch  Ammonium N i t r a t e  S a fe ty  E x p lo s iv e . T here  i s  
no  c o rre s p o n d in g  US c o m p o s it io n . See E x p l o s i f _ a n t ig r i s o u te y  
u n d e r F re n ch  E x p lo s iv e s . , ,

FORMIT ( b u r s t in g  c h a rg e )

A German s u b s t i t u t e  e x p lo s iv e . T here  i s  no  c o r re s p o n d in g  
US c o m p o s it io n . Se e under German e x p lo s iv e s .

FORMULA 226 ( b l a s t i n g  e x p lo s iv e )

A F re n ch  Ammonium N i t r a t e  b l a s t i n g  e x p lo s iv e . T here  
i s  no  c o rre s p o n d in g  US c o m p o s it io n . See u n d er F re nch  
E x p lo s iv e s . .

FORTEX ( b u r s t in g  c h a rg e  & m in in g  e x p lo s iv e )

A F re n ch  Ammonium N i t r a t e  m i l i t a r y  b u r s t in g  c h a rg e , o r 
m in in g  e x p lo s iv e .  T here  i s  no  c o rre s p o n d in g  US c o m p o s it io n . 
See u n d e r F re nch  E x p lo s iv e s .

FRACTORITE CA (m in in g  e x p lo s iv e )

A c u r r e n t  B e lg ia n  m in in g  ex p lQ siv e  d e v e lo p e d  and  
m a n u fa c tu re d  in  B el giu m . See u nder B e lg ia n  E x p lo s iv e s .
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FRANTSUZSKAYA SMES'

FRANTSUZSKAYA SM ES 1 ( b u r s t i n g  c h a r g e )

S o v i e t  nam e f o r  a  s o - c a l l e d  " F r e n c h  M i x t u r e "  o f  P i c r i c  
A c id  & D i n i t r o n a p h t h a l e n e .  T h e r e  i s  n o  c o r r e s p o n d i n g  US 
c o m p o s i t i o n .  S e e  u n d e r  S o v i e t  E x p l o s i v e s .

FULLPULVER

G erm an  nam e f o r  A m a to l .

FULLPULVER o r  FULLUNG

G erm an  nam e f o r  E x p l o s i v e  F i l l e r .

FULMENIT ( d y n a m i t e )  ’

A G erm an  F a v i e r - t y p e  D y n a m ite . S ee  u n d e r  G erm an  
E x p l o s i v e s .

FULMICOTON

F r e n c h  f o r  G u n c o t t o n .

/
FULMICOTON

S p a n i s h  f o r  G u n c o t to n .

FULMICOTONE o r  COTONE FULMINANTE

I t a l i a n  f o r  G u n c o t to n .

FULMINATE d e  MERCURE

F r e n c h  f o r  M e rc u ry  F u l m i n a t e .  A l s o  B e l g i a n .

FULMINATO d l ARGENTO

Italian for Silver Fulminate.
» r

FULMINATO d e  MERCURIO

S p a n i s h  f o r  M e rc u ry  F u l m i n a t e .
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FULMINATO d i  MERCURIO

FULMINATO d i  MERCURIC)

I t a l i a n  f o r  M erc u ry  F u lm in a te .

FUL'MINAT RTUTI o r  GREMUCHAYA RTUT’ .

R u s s ia n  f o r  M erc u ry  F u lm in a te . See  G re m u c h a y a _ r tu t1 
u n d e r  S o v ie t  E x p lo s iv e s .

GAMSIT o r  GELATINE-GAMSIT

Nam es u se d  in  S w i tz e r la n d  f o r  a c l a s s  o f  G e l a t i n  
D y n a m it e s . .

GELATINA 40%
■ ■ » t

I t a l i a n  G e la t i n  D y n a m it e . See  D in a m it e  u n d e r  I t a l i a n  
E x p lo s iv e s .

GELATINA DINAMITA

S p a n is h  G e l a t i n  D y n a m it e . Se e D in a m it a  u n d e r  S p a n is h  
E x p l o s i v e s .

GELATINA DINAMITE

I t a l i a n  G e la t i n  D y n a m it e . See  D in a m it e  u n d e r  I t a l i a n  
E x p l o s i v e s .

• i

GELATINA DINAMITE INCONGELABILE (o r  ANTIGELO)

I t a l i a n  G e la t i n  D y n a m it e . See  D in a m it e  u n d e r  I t a l i a n  
E x p l o s i v e s .

GELATINA ESPLODENTE o r  GELATINA GOMMA

I t a l i a n  G e l a t i n  D y n a m it e . See  D in a m it e  u n d e r  I t a l i a n  
E x p l o s i v e s .

GELATINA ESPLOSIVA d a  GUERRA

I t a l i a n  G e la t i n  D y n a m it e . See  D in a m it e  u n d e r  I t a l i a n  
E x p lo s iv e s .
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GELATINA GOMMA

GELATINA GOMMA or GELATINA ESPLODENTE

Italian Gelatin Dynamite. See Dinamite under Italian 
Explosives.

GELATINA VENDER

Italian Gelatin Dynamite. See Dinamite under Italian 
Explosives.

GELATIN DYNAMITE & GELATIN DYNAMITE-TYPE EXPLOSIVES (blasting
explosive)

a) Foreign Nomenclature:
Britain:
Belgium:
France:

Germany:

Hungary:

Italy:

Japan

So viet  Union:
Spain:
Sweden:

Switzerland:

Gelignite & Gelatine Dynamite 
Forcite & Forcite Extra 
Dynamite gelatine, Gelatine, 
Gelignite, Gomme & Nobelite 
Ammongelatine, Fordit, Gelatine 
dynamit, & Nobelit. '
Dinamit, Dinamitgel, Gelignit & 
Nitrozselatinos
Ammon dinAmite (Gelatina), Amon 
gelatina, Esplosivo da mina 
gelatinoso, Gelatina 40%,
Gelatina dinamite, Gelatina 
esplosiva, Gelatina Vender, 
Gelignite, Gomma A & B, Gomma 
incongelabile & Nitrogelatina 
Bakuhatsu-Sei Zeratin, Keyaki; 
Kiri Nos 1,2 & 3; Shin-Kiri, 
Shinkyoryoku, Shiraume; Take Nos 
1,2 & 3; and Toku-Shiraume Nos 
1,2 & 3;
Studenistyi dinamit & Zhelatin 
dynamit * ‘
Gelatina dinamita & Nitrogelatina 
Ammongelatin Dynamit, Gelatinerad 
Dynamit & Nobelit
Gamsit or Gelatine-Gamsit, 
Gelatine-Aldorfit, Gelatine 
Cheddit, Gelatine-Dynamit, 
Gelatin-Pentrinit, Gelatine-
Telsit, Nitrogelatinedynamit 
& Telsit.
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GELATIN DYNAMITE

b) O r i g i n :

G e l a t i n  D ynam it e  w as  in v e n te d  by A.  N obel  i n  
1 8 7 5 . H is  in v e n t io n  o f  B l a s t i n g  G e l a t i n  i s  c o v e re d  
by t h e  sa me p a t e n t .  N obel  fo u n d  t h a t  by i n c o r p o r 
a t i n g  an  o x i d i z i n g  a g e n t  & a c o m b u s t ib le  m a t e r i a l  
i n t o  g e l a t i n i z e d  N i t r o g l y c e r i n ,  a  c h e a p e r  & l e s s  
p o w e r fu l  e x p lo s iv e  c o u ld  be  f o r m u la te d .  T h u s , 
G e l a t i n  D y n am it es  c a n  be  c o n s id e r e d  a s  B l a s t i n g  
G e l a t i n - t o  w h ic h  w oo dm ea l & so d iu m  o r  p o ta s s iu m  
n i t r a t e s  h a v e  b een  a d d e d . The y may a l s o  c o n t a i n  
Ammonium N i t r a t e  ("A mmon ia G e l a t i n  D y n a m it e " ) & 
a r o m a t ic  n it ro c o m p o u n d s  a s  a d d i t i v e s .  H ow ever , 
G e l a t i n  D y n am it es  h a v e  a  lo w e r N i t r o c e l l u l o s e  c o n 
t e n t  th a n  B l a s t i n g  G e la t i n  an d  a r e  t h e r e f o r e  s o f t e r  
g e l a t i n s .

c ) C o m p o s it io n  & C h a r a c t e r i s t i c s :

Some ex am p le s  o f  t y p i c a l  US G e l a t i n  
D ynam it e  c o m p o s i t io n s  a r e  a s  f o l lo w s :  '

S t r e n g th  o f  D y n a m it e , %

C o m p o s it io n •2 0 40 60

N i t r o g l y c e r i n 2 0 .2 3 2 .0 4 9 .6
N i t r o c e l l u l o s e 0 .4 0 .7 1 .2

Sod iu m  n i t r a t e 6 0 .3 5 1 .8 3 8 .9

C o m b u s ti b le  m a t e r i a l 1 6 .7 1 3 .4 8 .3

A n t i a c id 1 .5 1 .2 1 .1

M o is tu r e 0 .9 0 .9 0 .9

R a te  o f  D e to n a ti o n ^  
m e te r s / s e c o n d

40 00 52 00 62 00

B a l l i s t i c  P en dulu m  
t e s t ,  % TNT

74 85  • 1 99

The  c o m p o s i t io n  6c some c h a r a c t e r i s t i c s  
G e l a t i n  D y n am it es a r e  g iv e n  u n d e r  th e  
e n t r i e s  6c c o u n t r i e s  i n d i c a t e d  ab o v e  by

o f  f o r e i g n  
i n d i v i d u a l

F o re ig n
N o m e n c la tu re .

I n  g e n e r a l ,  G e l a t i n  D y n am it es  a r e  p l a s t i c  
& c o h e s iv e  e x p l o s i v e s .  The y may be sh a p e d  6c 
m old ed  a s  d e s i r e d .  T h e i r  h y g r o s c o p ic i t y  d ep e n d s  
upon  th e  ty p e s  an d q u a n t i t i e s  o f  o x i d i z e r  6c com 
b u s t i b l e  i n g r e d i e n t s .  G e l a t i n  D y n am it es  a r e  a b o u t 
a s  s e n s i t i v e  t o  sh o c k  a s  B l a s t i n g  G e l a t i n .  Th e 
m o is t  G e l a t i n  D ynam it e  i s  l e s s  s e n s i t i v e  th a n  th e  
d ry  m a t e r i a l .  S e n s i t i v i t y  to  i n i t i a t i o n  v a r i e s
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GELATIN DYNAMITE

c )  C o m p o s it io n  & C h a r a c t e r i s t i c s  ( c o n t 'd ) :
» f

w i th  th e  N i t r o c e l l u lo s e  c o n te n t ,  th o s e  w it h  h ig h  
N i t r o c e l l u l o s e  c o n te n t  r e q u i r e  a  s t r o n g e r  b l a s t i n g  
c a p , ’ Lo ng  p e r io d s  o f s to r a g e  may c a u se  G e la t in  
D ynam it es to  d e c re a s e  i n  t h e i r  s e n s i t i v i t y  to  
i n i t i a t i o n .

d) U se s :

G e la t i n  D ynam ites  a r e  u se d  f o r  b l a s t i n g  ro c k  
6c f o r  u n d e rw a te r  b l a s t i n g  o p e r a t i o n s .  Ammonium 
N i t r a t e  G e l a t i n s ,  d e s p i t e  t h e i r  h ig h e r  s t r e n g t h ,  
a r e  n o t  s u i t a b l e  f o r  h a rd  o re  o r ro c k  b l a s t i n g  
b e c a u s e  o f  t h e i r  lo w er v e l o c i t y  o f  d e to n a t io n .

GELATINE

F re n ch  G e la t i n  D ynam ite,

GELATINE-ALDORFIT

Sw is s G e l a t i n  D ynam it e .

GELATINE-CHEDDIT

Sw is s G e l a t i n  C h e d d it e .

GELATINE DYNAMIT

Ge rm an  G e la t i n  D ynam it e .

GELATINE-DYNAMIT

Sw is s G e l a t i n  D ynam it e .

GELATINE-GAMSIT

Se e G am si t u n d e r Sw is s E x p lo s iv e s .

GELATINE-PENTRINIT

Sw is s P l a s t i c  E x p lo s iv e s .
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GELATINERAD DYNAMIT

GELATINERAD DYNAMIT

Swedish Gelatin bynamite.

GELBMEHL

German for Tetranitrocarbazole.

GELIGNITE

Italian Gelatin Dynamite.

GELIGNITE

French Gelatin Dynamite.

GESTEINSSPRENGSTOFFE
I

German Rockblasting Explosives.

GHEKSOGHEN

Russian for RDX.

GOMA

Spanish Blasting Gelatin. See Dinamita under Spanish 
Explosives.

GOMMA A & B

Italian Gelatin Dynamite. See Esplosivo da mina ge'latinoso 
£on_nitrgglicerin3 under Italian Explosives.

GOMMA INCOGELABILE

Italian Gelatin Dynamite.

GOMME

French Dynamite.
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GRANATFULLUNG 88

if
GRANATFULLUNG 88 .

it
Ge rm an  f o r  P i c r i c  A c id . Se e F u l lp u lv e r  Nr 2 u n d e r  

Ge rm an  E x p lo s iv e s . ,

GREMUCHAYA RTUT1 o r FU L^ IN AT  RTUTI

R u s s ia n  f o r  M er cu ry  F u lm in a te .

GREMUCHE-RTUTNAYA .

Se e g £ p § iu l£ _ d e to r a to r y  u n d e r S o v ie t  E x p lo s iv e s .

GREMUCHII STUDEN1

S o v ie t  B l a s t i n g  G e la t in .

GRISOUDYNAMITE

F re n ch  P e r m is s ib le  D ynam it e . .

GRISOUNAPHTALITE , ’

F re n c h ’ P e r m is s ib le  D ynam it e . •

GRISOUTETRYLITE

F re n ch  P e r m is s ib le  D ynam it e . .

GRISUTIN

S o v ie t  D ynam it e .

GROMOBOY ( b u r s t i n g  c h a rg e )  (

A S o v ie t  h ig h  e x p lo s iv e  b u r s t i n g  c h a rg e  f o r  S h e l l s  & 
M in es. T h e re  i s  no  c o r re s p o n d in g  US c o m p o s i ti o n . Se e u n d er 
S o v ie t  E x p lo s iv e s .
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G-SALZ

G-SALZ

German name fo r  N it ro g u an id in e .

GUHRDYNAMIT

German Ity na mite .

GUNCOTTON

a) Fore ig n Nom en clat ur e:

Be lgium : Co ton-po ud re
B u lg ari a : T r io k s i li n
F ra n c e : C oto n-c o ll od io n , c o to n -n it r e , co to n- 

po ud re , fu lm ic oto n
German y: Kol lodium wol le , n it ro z e ll u lo s e p u lv e r  

sc hi es sb au m w ol le , sc h ie sw oll e
I t a l y : Fu lm ic ot on e,  co tone  fu lm in an te
Ja pa n: Menyaku
S ov ie t Union : P ir o k s i l in , kh lop chato buma zhnyy 

porok h
Spa in : Alg odon po lv ora , fu lm ic oto n
Swe den :

Com po si tio n:

Bom ukhskru t

13$
U nco lloi de d N i t r o c e l lu lo s e ---------- --------------
M oi stur e -----------------------------------------------------

c)  C h a r a c te r i s t ic s :

Gun co tto n is  a w hi te  exp lo si ve  m a te r ia l.  I t  
w i l l  ig n i te  when su b je c te d  to  a te m pera tu re  o f from  
195° to  20 0°C fo r  5 se co nd s.  I t  is  n o n re ac ti v e  w ith 
m eta ls . I t  i s  ab ou t 98$ as  s tr o n g  as  TNT’. When dry , 
i t  i s  19$ s tr o n g e r th an  TNT. Like  o th e r s in g le -b a se  
p ro p e ll a n ts , i t  i s  hyg ro sc op ic  and u n s ta b le . 30$ 
m ois tu re  w i l l  p re ven t ig n it io n . I t  i s  ab out  as  s e n s it iv e  
as  TNT. Dry , i t  is  ab ou t as  s e n s it iv e  as PETN.

d)  U se s:

• Gu nc ot ton is  commonly us ed  as  a p ro p e ll a n t,  
o c c a s io n a ll y  as  a dem oli ti on  ag en t.

e)  Comments:

The te rm  "g un co tton " i s  commonly a p p li e d  to  forms  
o f n i t ro c e l lu lo s e  co n ta in in g  13$ o r more n it ro g e n .

H£ KONGO o r TYPE 98 (E xplo si ve)  (ma in b u rs ti n g  char ge)

A Ja pan es e c a s ta b le  main  ex plo si ve f i l l e r  us ed  in  p la ce  o f 
P ic r ic  A ci d.  Th ere is  no co rr es pond in g US co m posi tion. See 
un de r Ja pan es e E xp lo si v es .
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HAENSOSAN BAKUYAKU
HAENSOSAN BAKUYAKU or TYPE 88 (Ko) (ma in b u rs ti n g  ch ar ge)

A Ja pan es e e x p lo siv e  f i l l e r  fo r  Se a Mine s. Th ere i s  no ' 
co rr esp ond in g  US co m posi ti on . See und er  Ja pan es e E x p lo siv e s .

HAISHOKUYAKU (d em o li ti o n  & min ing ex p lo siv e ) •

A Ja pan es e m i l i t a r y  d em oli ti on  & co mmercial  m in ing ' 
e x p lo s iv e . Th ere is  no corr esp ondin g  US co m posi ti on . See  
un de r Ja pan es e E x p lo s iv e s .

HELLHOFFIT

A German S p re n g e l- ty p e  e x p lo s iv e .

HEXA, HEXAMIN, HEXANITRODIPHENYLAMIN o r HEXYL

German names f o r  H exan it ro d ip hen yla m in e.

HEXAL (b u rs ti n g  ch ar ge)

A German p re s s -l o a d e d  m ix tu re  o f a lu m in iz ed  RDX. Th ere ' 
i s  no co rr esp ond in g  US co m posi tion. See und er  German E x p lo si v es .

HEXALITA, HEXAMINA o r HEXIL

Spa ni sh  names fo r  H ex an it ro dip hen yla m in e.  See  H e x a li ta  
und er  Spa ni sh  E x p lo siv e s .

HEXAMIN

One o f s e v e ra l German names fo r  H exan it ro dip hen yla m in e.

HEXAMINA

One o f s e v e ra l Sp an ish names fo r  H exan it ro d ip heny la m in e .
See H e x a li ta  un de r Spa ni sh  E x p lo si v es .

HEXAMINE, HEXANITRODIPHENYLAMINE o r HEXYL

Fr en ch  f o r  H exanit ro d ip hen yla m in e.

HEXAMIT o r HEXANIT (b u rs ti n g  char ge)

A German c a s ta b le  un der w at er  b u rs ti n g  c h a rg e . S im il a r 
m ix tu re s we re use d by th e  Ja pa ne se  un de r th e  names S e ig a ta  
(Army) & Typ e_2IH (N av y) , an d by Sweden un de r th e  name N ovit .
See He xami t un der  German E x p lo si v es .

HEXANITRODIFENYLAMIN , .

Sw ed ish  f o r  H ex an it ro dip hen yla m in e.

HEXANITRODIPHENYLAMIN • ' •

One o f s e v e ra l German names fo r  H exan it ro dip hen yla m in e.
z .

HEXANITRODIPHENYLAMINE , ■

Fre nc h fo r  H exan it ro d ip hen yla m in e. See Hexamine und er  
Fr en ch  E x p lo s iv e s .
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IffiXANITRODIPHENYLAMINE
HEXANITRODIPHENYLAMINE (h ig h ex p lo si v e)

a) Fore ig n  Nom en clat ur e:

Fr an ce :

Germany:

I t a l y :

Spa in :

Swe den : 
S w it zerl and :

b)  O ri g in :

Hexamine, H ex an it ro di ph en yl am in e 
& Hexyl

Hexa,  Hexamin, H ex an it ro di ph en yl am in  
& Hexyl

p-D ip ic ri la m m in a,  E s a n i t ro d if e n i l -  
ammina & E x il

H ex a li ta , Hexamina, H exan it ro - 
d if e n il a m in a , H ex il  & H ex ita

H ex an it ro dif en yla m in
H ex an it ro di ph en yl am in  & Hexyl

I t  was f i r s t  p re pare d  in  187̂ +> in depen dentl y , 
by  P.T.  Aus ten who re p o rt e d  i t s  fo rm at io n  by th e  
n i t r a t io n  o f p ic r y l - p - n i t r o a n i l in e , and by R. Gnehm 
by th e  n i t r a t io n  of m et hy ld ip he ny la m in e. K. H. 
Mert ens pre pare d  th is  compound in  1878 by th e 
n i t r a t io n  of d ip hen yla m in e. The la rg e -s c a le  p re p 
a ra ti o n  of H ex an it ro di ph en yl am in e -by d i r e c t  n i t r a 
t io n  o f diph en ylam ine was re p o rt e d  in  1910? a lthough 
a p a te n t fo r  i t s  man uf ac tu re  from D in it ro ch lo rb enzene  
& a n i l in e  was g ra n te d  in  Germany in  18 91 .’ The 
ch em ic al  & explo si ve p ro p e r ti e s  o f th e  compound had  
be en  s tu d ie d  by se v e ra l in v e s t ig a to r s  p r io r  to  i t s  
la rg e -s c a le  p ro duc ti on .

c) C h a r a c te r i s t ic s :

H ex an it ro dip he ny la m in e, (Og N)3 C6 Hg NHC6 H2 (N02 )3 , 
m ol ec ul ar  w ei gh t U39.22, N it ro gen  con te n t 22' .33$ j is  
a h ig h -e x p lo siv e  compound which forms  ye llo w  pr ism s 
from a c e t ic  a c id  or 93$ n i t r i c  a c id . I t  m el ts  w ith 
de co m po si tion  a t  9U3-2l+5°C. I t  is  n e a rl y  in so lu b le  
in  w at er  or ch lo ro fo rm , s l ig h t ly  so lu b le  in  e th e r  or 
co ld  a c e t ic  a c id , m od er at el y so lu b le  in  a lc o h o l,

•and re a d il y  so lu b le  in  ace to ne , warm a c e t ic  a c id  or  
a lk a l i e s ,  ex ce pt po ta ss iu m  hydro xid e.

Rep or ts  on to x ic i ty  o f th e  compound are  
c o n f l ic t in g , bu t i t  seems to  ca us e d e rm a ti ti s .
Like  di ph en yl am in e,  i t  a tt a c k s  th e  sk in , pr od uc in g 
b l i s t e r s  s im il a r to  th ose  pr od uc ed  by burn s.  I t s  
d u s t is  ver y  in ju r io u s  to  th e  mucous membranes 
o f th e  mouth,  nose & lu n g s .

Hex an it ro di ph en yl am in e as  an  exp lo si ve  is  
s l ig h t ly  more po wer fu l & b r is a n t  th an  TNT, 'and i t s  
s e n s i t iv i ty  ’to  impact is  ab ou t th e  same as  th a t  o f 
T e tr y l.  At  a d e n sit y  of I .5 8  gm /cc , i t s  r a te  of  
d e to n a ti o n  is  6995 m ete rs /s eco nd, and 71^5  m e te rs / 
se co nd  a t  d e n s it y  1.67  gm /cc . The compound i s  
s ta b le  in  st o ra ge  a t  e le v a te d  te m p e ra tu re s .
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HEXANITRODIPHENYLAMINE

d) Uses:
Due to its high melting point, Hexanitro- 

diphenylamine is usually blended with other high 
explosives in order to make a castable bursting 
charge. It has been suggested that a mixture with 
1% stearic acid would permit the pressing of 
pellets which could be used as a booster instead 
of Tetryl. The use of Hexanitrodiphenylamine in 
admixtures with Potassium Chlorate, antimony 
trisulfide & Lead Thiocyanate has been patented 
as a priming charge for small arms ammunition.

HEXANITROSORBITOL

See Esanitrosorbite un der,Italian Explosives.

HEXA SPRENGSTOFFE (bursting charges)

A name applied to a group of German Substitute Explosives 
based on Ammonium Nitrate. There ate no corresponding US • 
compositions. See under German Explosives.

HEXIL

One of several Spanish names for Hexanitrodiphenylamine. 
See Hexalita under Spanish Explosives. '

HEXOGEN

Name used in Germany, Sweden & Switzerland for RDX.

HEXOGENE

French for RDX.

HEXOGENE/CIRE d'ABEILLE .

French for Composition A.

HEXOLIT

German High Explosive or Propellant.
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HEXOLITE

HEXOLITE o r HT

F re n ch  f o r  C om posi ti on  B. A ls o  B e lg ia n .

HEXONIT

Sw is s P l a s t i c  E x p lo s iv e .

HEXONITA ( b u r s t in g  c h a rg e )

A S p a n is h  e x p lo s iv e  c o n s i s t in g  o f  RDX & N i t r o g ly c e r in  
w h ic h  may be g e l a t i n i z e d  by  th e  a d d i t io n  o f  C o ll o d io n  C o tt o n . 
T h ere  i s  no  c o rre s p o n d in g  US c o m p o s it io n . Se e u n d e r S p an is h  
E x p lo s iv e s .

HEXOPLAST 75 .

Ge rm an  p l a s t i c  e x p lo s iv e .

HEXOTOL

Sw ed is h name f o r  60 /4 0  C y c lo to l .

HEX0T0NAL

Sw ed is h nam e f o r  T o rp ex .

HEXYL

F re n ch  & German name f o r  H e x a n it ro d ip h e n y la m in e . Se e 
B e s w iu e  u n d er F re nch  E x p lo s iv e s  an d B ess  u n d er German E x p lo s iv e s

HMX o r  CYCLOTETRAMETHYLENETETRANITRAMINE (h ig h  e x p lo s iv e )

a ) F o re ig n  N o m en c la tu re :

B r i t a in :

F ra n ce :

Ge rm any: 
Soviet Union

HMX (H ig h M e lt in g  E x p lo s iv e  o r H is  
M a je s ty ’s  E x p lo s iv e )  
Cyclotetramethylenetetranitramine or

Octogene
O ct ogen
O kt og he n
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HMX

b) O r ig in :

HMX i s  fo rm ed , u n d e r som e c o n d i t i o n s ,  i n  
th e  n i t r a t i o n  o f  h e x a m e th y le n e te ra m in e . I t  i s  
p r e s e n t  i n  Ty pe  B RDX. HMX e x i s t s  in  a t  l e a s t  4 
p o ly m o rp h ic  fo rm s . O r d in a r i ly  th e  l e a s t  s e n s i t i v e  
b e ta  fo rm  i s  p ro d u c e d .

c )  C h a r a c t e r i s t i c s :

HMX i s  a h ig h * -e x p lo s iv e  comp ound h a v in g  
th e  s t r u c t u r e

OoN.N N.NOn

CH,

I t  i s  s i m i l a r  in  s t r u c t u r e  to  RDX an d i s  i t s  
n e x t  h ig h e r  hom olo g. HMX has a m o le c u la r  w e ig h t 
o f  2 9 6 .1 7  & N it ro g e n  c o n te n t  37 .8% . I t  fo rm s 
w h i te  c r y s t a l s  t h a t  m e lt  a t  2 7 6 -2 3 0 °C an d  h av e  a 
d e n s i t y  o f 1 .8 7  gm /c c . I t  i s  p r a c t i c a l l y  i n s o l 
u b le  in  w a te r  an d i s  n o n h y g ro s c o p ic , b u t s o lu b le  
i n  o th e r  s o lv e n t s  w hic h  d i s s o l v e  RDX. HMX i s  o f  
th e  same  o r d e r  o f s e n s i t i v i t y  t o  im p ac t & f r i c t i o n  
a s  RDX. I t  i s  l e s s  s e n s i t i v e  to  i n i t i a t i o n  an d 
h a s  a h ig h e r  e x p lo s io n  te m p e ra tu re  (3 27 °C ) th a n  
RDX (2 6 0 ° C ) . HMX i s  ab o u t as p o w e rfu l a s  RDX, b u t 
i s  i n d ic a te d  by t e s t s  to  be  ev en  more s t a b l e  th a n  
RDX.

d) U se s :

HMX i s  u se d  a lo n e  & p h le g m a ti z e d  as  a 
b o o s te r  e x p lo s iv e ,  an d in  a d m ix tu re s  w i th  o th e r  
e x p lo s iv e s  to  fo rm  co m p o s it e  b u r s t i n g  c h a rg e s  o r 
s p e c i a l  c h a rg e s  in  som e am m unit io n  c o m p o n en ts .
HMX i s  u sed  in  th e  US in  som e PBX ( P l a s t i c  Bo nded  
E x p lo s iv e ) -T y p e  E x p lo s iv e s .

HOLTEX

Sw is s (& German ) H ig h E x p lo s iv e .
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HT

HT or HEXOLITE

French for Composition, B. See Hexolite under B’rench 
Explosives. ,

IDROLITA (bursting charge)

An Italian high explosive composition. There is no 
corresponding US mixture. See under Italian Explosives.

IGDANIT (blasting explosive)

A Soviet Ammonium Nitrate/fuel oil explosive. Similar 
mixtures are used in the USA for blasting purposes. See 
under Soviet Explosives.

IMPERIALITE (blasting explosive) *

An Italian Ammonium Nitrate blasting explosive. There 
is no corresponding US composition. See under Italian Ex
plosives .

INCENDIARIE (Miscele) (incendiary mixtures)

Some post-WW II Italian incendiary mixtures. There 
are no corresponding US compositions. See under Italian 
Explosives.

INCENDIARY BOMBS & COMPOSITIONS

See Brandbomben & Brandstoffe under German & Swiss Explosives,

INCENDIARY COMPOSITIONS

a) Foreign Nomenclature:
France: Compositions Incendiaries
Germany: ’
Italy:
Ja pa n:
Soviet Union: 
Switzerland:

Brandbomben, Brandsatze & Brandstoffe
.Incendiarie (Miscele)
B4 (I nce nd ia ry ) or  Type 2 (E xp lo si ve )
Zazhigatel’nyiye Sostavy 
Brandbomben & Brandstoffe
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INCENDIARY COMPOSITIONS

b) C hara c  te r  is  t i c s :
In c e n d ia r y  C o m p o sit io n s  a r e  p y r o te c h n ic  

m ix tu re s  o f  f u e l ,  o x id iz in g  a g e n t & b in d e r .  Ex
am ple s o f  tw o US c o m p o s it io n s  u sed  i n  P r o j e c t i l e s  
a r e  a s  fo ll o w s :

» r

5 0 /5 0  M ag ne si um -a lu m in um  a l l o y  4 8 .0  4 8 .0
B ar iu m  n i t r a t e  5 0 .5  5 0 .5
L in se e d  o i l  1 .5 .  -
A spha lt um  -  1 .5

M os t I n c e n d ia r y  C o m p o s it io n s , a s  th o s e  a b o v e , a r e  
n o t  s t o i c h i o m e t r i c a l l y  oxygen  b a la n c e d , s in c e  th e  
oxygen  o f th e  a i r  p la y s  a p a r t  i n  th e  b u rn in g  o f  
th e  m ix tu r e .  T h is  m ar ke d d e f i c ie n c y  o f  oxygen , 
w i th  r e s p e c t  to  t h a t  r e q u i r e d  t o  c a u s e  c o m p le te  
o x id a t io n  o f e le m e n ts  to  t h e i r  o x id e s , p e rm i ts

. th e  u s e  o f an  e x c e s s  o f f u e l  an d c o n s e q u e n t ly  a 
m or e e f f e c t i v e  I n c e n d ia r y .  E s s e n t i a l l y ,  th e  
o n ly  g as  p ro d u ced  in  th e  ab ove c o m p o s it io n s  i s  
n i t r o g e n .  Th e c h i e f  p ro d u c ts  a r e  th e  o x id e s  o f 
m ag nes iu m , alum in um  & b a ri u m . T hese  o x id e s  
be co me in c a n d e s c e n t  an d have  h ig h  in c e n d ia r y  
v a lu e .

In c e n d ia r y  C o m p o sit io n s  sh o u ld  be  s e n s i t i v e  
to  i n i t i a t i o n  by h e a t  & im p a c t,  an d sh o u ld  u n d e rg o  
s te a d y  b u rn in g  r a t h e r  th a n  e x p lo s io n .

c )  U se s :
M os t I n c e n d ia ry  C o m p o sit io n s  a r e  u sed  in  

S m all  An ns  B u l l e t s ,  A r t i l l e r y  P r o j e c t i l e s  & Bombs. 
T h e r m i te - ty p e  m ix tu re s  a r e  n o t  s u f f i c i e n t l y  
s e n s i t i v e  to  be  use d  i n  P r o j e c t i l e s .  T h e rm it e s  
a r e  u sed  in  I n c e n d ia ry  ^omb s w h ic h  a r e  p ro v id e d  
w ith  an  in s ta n ta n e o u s  Fu ze  & B u r s te r  ( o f  T e t r y l )  
to  c a u se  th e  Bomb to  r u p tu r e  above g ro und  & 
s c a t t e r  th e  f i l l e r .

INICIADORES EXPLOSIVOS . ’

S p a n is h  I n i t i a t i n g  E x p lo s iv e s . Se e E x p lo s iv o s  p r im a r io s  
Y - I ? I £ ia d o r e s  u n d e r S p a n is h  E x p lo s iv e s 7
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INITIA LEX PLO SIV STO FFE

INI TIA LEX PLO SIV STO FFE  & ZUNDSPRENGSTOFFE.

S w is s  I n i t i a t i n g  an d  P r im in g  E x p lo s iv e s .

” ii "
INITIALSPRENG STO FFE & ZUNDHUTCHENSATZE

Ger m an  P r im in g  & I n i t i a t i n g  C o m p o s it io n s .

IN IT IA TI NG  & PRIMING COMPOSITIONS:

a )  F o r e ig n  N o m e n c la tu re :

F ra n c e :
G er m an y:
I t a l y :
J a p a n :So vi et * Un io il:
S p a in :

, S w i tz e r l a n d :

b) C h a r a c t e r i s t i c s :

E x p lo s i f s  d ’a m o rq ag e  f |
I n i t i a l s p r e n g s t o f f e  & Z u n d h u tc h e n s a tz e  
E s p lo s iv o  i n n e s c a n t i  o p r i m a r i  
K ib a k u z a i
I n i t s i i r u y u s h c h i y e  s o s ta v y
E x p lo s iv o s  i n i c i a d o r e s  y p r im a r io s  
I n i t i a l e x p l o s i v s t o f f e  & Z u n d s p r e n g s to f f e

I n i t i a t i n g  A g e n ts  u se d  i n  m i l i t a r y . a m m u n it io n  
i n c l u d e  I n i t a l  D e to n a t in g  A g e n ts  & P r im in g  
C o m p o s i t io n s .

I n i t i a l  D e to n a t in g  A g e n ts  a r e  h ig h  e x p lo s iv e s  
t h a t  a r e  s o  s e n s i t i v e  t o  h e a t ,  im p a c t & f r i c t i o n  
t h a t  th e y  u n d e rg o  d e t o n a t i o n  w he n s u b j e c t e d  t o  a 
f la m e  o r p h y s i c a l  i n f l u e n c e s .  M ost  su c h  e x p lo s iv e s  
h a v e  d i s t i n c t l y  lo w e r r a t e s  o f  d e t o n a t i o n  & lo w e r  
b r i s a n c e  v a lu e s  th a n  th e  e x p l o s i v e s  th e y  a r e  u se d  
t o  i n i t i a t e .  Many co m po un ds  t h a t  h a v e  s a t i s f a c t o r y  
i n i t i a t i n g  c h a r a c t e r i s t i c s  a r e  e i t h e r  to o  u n s t a b l e  
o r  to o  s e n s i t i v e  f o r  u s e  i n  m i l i t a r y  a m m u n it io n . 
C o n s e q u e n t ly , th o s e  a c t u a l l y  i n  u s e  a r e  l i m i t e d  
i n  n u m b er.  The  ty p e s  o f  so me co m po un ds  u se d  
i n c l u d e  A z id e s , F u lm in a te s ,  D ia z o co in p o u n d s , N i t r o 
co m po un ds  & N it ro so c o m p o u n d s .

P r im in g  C o m p o s it io n s  a r e  p h y s i c a l  m ix tu r e s  o f  
m a t e r i a l s  t h a t  a r e  v e r y  s e n s i t i v e  t o  im p a c t o r  
p e r c u s s i o n  a n d , whe n so  e x p lo d e d , u n d e rg o  v e r y  
r a p id  a u to c o m b u s t io n . The p r o d u c ts  o f  s u c h  an  
e x p lo s io n  a r e  h o t  g a s e s  & in c a n d e s c e n t  s o l i d  
p a r t i c l e s .  M os t m i l i t a r y  P r im in g  C o m p o s it io n s  c o n s i s t
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INITIATING & PRIMING COMPOSITIONS

b) Characteristics (cont’d):
of mixtures of one or more Initial Detonating 
Agents, oxidizers, fuels, sensitizers & binding 
agents.

The sensitivity of Priming Compositions 
varies widely, and careful control of the 
granulation of each ingredient is important. 
Nonuniformity of the composition due to segre
gation of the ingredients can cause great 
variations in sensitivity, and even failure to 
function. The rate of burning of a Priming 
Composition, the volume of gases, and the weight 
of solid particles produced also determine the 
effectiveness of the composition as an Initiating 
Agent. Military Priming Compositions are of good 
stability, except those containing Mercury 
Fulminate. Compositions containing Mercury 
Fulminate undergo deterioration & desensitization 
if stored at slightly elevated temperatures. 
Compositions containing only nonexplosive 
ingredients, or those containing Lead Azide,
Lead Styphnate, TNT or PETN are of a high order 
of stability.

c) Manufacturing Processes: .
Because individual charges of Priming, 

compositions are very small (0.05-0.2 gram) and 
because of their extreme sensitivity to friction, 
they ate usually manufactured in small lots of 5 
pounds or less. The ingredients are carefully 
weighed and placed on a triangular sheet of rubber, 
if a dry mixture is being prepared. A cord is 
attached to each corner of the sheet, which is 
placed behind a barricade, so that by raising the 
corners alternately, the ingredients can be mixed 
thoroughly. A final lifting operation discharges 
the mixture thru a screen into a rubber container.

If the composition is to be prepared wet 
with a binding agent, the ingredients are mixed 
in a doughmixer placed behind a barricade. The 
pasty product, so obtained, is loaded directly 
into Primers. Any volatile solvent remaining 
after the loading operations is removed by 
evaporation from the loaded Primers.’
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INITIATING & PRIMING COMPOSITIONS

d) Uses:
Initial Detonating Agents are used to 

initiate detonation of the less sensitive high 
explosives which are employed as bursting charges, 
demolition charges & Dynamites.

Priming Compositions are used for the 
ignition of Initial Detonating Agents, Black Powder 
igniter charges 6c small arms Propellants.

INITSIIRUYUSHCHIYE SOSTAVY

Soviet Initiating Compositions. See Udarnyiye_i_
Init§t i l yyyshchlY? under Soviet Explosives. ’

ITALIAN UNKNOWN NAME EXPLOSIVES .

Several military explosive compositions of undesignated 
names are described under Unknown_Name_Explosives in Italian 
Explosives.

JAPANESE "TYPE" EXPLOSIVES

A series of military, explosives used by the Japanese 
Navy. See Type Explosives under Japanese Explosives.

» r

JAPANESE UNKNOWN NAME EXPLOSIVES

A list of explosives designated X-l_to_X-3, for • 
convenience, is described under Unknown^Name^Explosives in 
Japanese Explosives.

K-l SPLAV (bursting charge)

A Soviet castable high-explosive filler for Land 
Mines. There is no corresponding US composition. See under 
Soviet Explosives.

K-2 SPLAV (bursting charge) , i

A Soviet castable high explosive filler for Land Mines 
6c small caliber Shells. There is no corresponding US composition.
See under Soviet Explosives.
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KA IPIN ITE

KAIPINIT E ( d e m o l i t io n  & m in in g  e x p lo s iv e )

A F re n ch  C h e d d i te - ty p e  d e m o li ti o n : & m in in g  e x p lo s iv e .  
F re n ch  c o m p o s it io n  i s  b a sed  on  B e lg ia n  Y o n c k it e . Se e u n d e r 
F re n ch  E x p lo s iv e s . .

KALIIALMATRIT No . 55 ( b l a s t i n g  e x p lo s iv e )

A S o v ie t  com m erc ia l b l a s t i n g  e x p lo s iv e .  T h ere  i s 'n o  
c o r r e s p o n d in g  US c o m p o s it io n . Se e Al m3.t r u n d e r S o v ie t  
E x p lo s iv e s .  -

KAPSIULI DETONATORY

S o v ie t  D e to n a to r  C aps.

KARITTO (Army) o r  TYPE 88 (N av y)  ( b u r s t in g  c h a rg e  & b l a s t i n g  e x p lo s iv e )

A J a p a n e s e  g r a n u la r  e x p lo s iv e  m ix tu re  use d  in  Se a M ines  
& a s  a  s u b s t i t u t e  D e m o li ti o n  c h a rg e . T h ere  i s  no  C o rre sp o n d in g  
US c o m p o s i ti o n . Se e u n d e r J a p a n e s e  E x p lo s iv e s .

KA-SALZ

One o f  s e v e r a l  Ge rman name s f o r  RDX. Se e Hex og en  
u n d e r Ge rm an  E x p lo s iv e s .

KASSHOKUYAKU

J a p a n e s e  Brow n Pow der .

KEINEYAKU (m ai n  b u r s t i n g  c h a rg e )

J a p a n e s e  f o r  T r i n i t r o p h e n e t o l e . Use d c a s t  lo a d e d  a s  a  
m ai n  c h a rg e  i n  P r o j e c t i l e s .  Se e u n d e r J a p a n e s e  E x p lo s iv e s .

KEYAKI

J a p a n e s e  Ammonium N i t r a t e  G e la t i n .

i
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KH-LADUNG

KH-LADUNG

G erm an d e s i g n a t i o n  f o r  a  c o m p re s s e d  TNT c h a r g e .

KHLOPCHATOBUMAZHNYI POROKH

S o v ie t  G unpo tt on .

KIBAKUYAKI

J a p a n e s e  f o r  I n i t i a t i n g  E x p l o s i v e .  S ee  B a k u fu n  & 
R a ib u n  u n d e r  J a p a n e s e  E x p l o s i v e s .

KIBAKU ZAI

J a p a n e s e  f o r  P r im e r  C h a r g e . S e e  C b ik k a e u  (N av y ) o r  
C h ik k a _ N a m a r i (A rm y)  & R ^ ik o  o r  R a i s a n _ S u ig i i )  u n d e r  J a p a n e s e  
E x p l o s i v e s .

K IR I Nos  1 } 2 & 3

J a p a n e s e  Am monium N i t r a t e  G e l a t i n .

» t

KMA LADUNG ( b u r s t i n g  c h a r g e )

A G erm an c a s t a b l e  s u b s t i t u t e  e x p l o s i v e .  T h e r e  i s  n o  
c o r r e s p o n d i n g  US c o m p o s i t i o n .  S ee  u n d e r  G er m an  E x p l o s i v e s .

KNALLKVICKSILVER

S w e d is h  f o r  M e rc u ry  F u l m i n a t e .

KNALLQUECKSILBER

G erm an  f o r  M e rc u ry  F u l m i n a t e .

KNALLZUNDSCHNUR

Nam e u s e d  i n  S w i t z e r l a n d  f o r  D e t o n a t i n g  F u s e  o r  
P r i m a c o r d .
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Ko ( E x p lo s iv e )

Ko ( E x p l o s i v e ) ,  HAENSOSAN BAKUYAKU o r  TYPE 88  (K o)  

S ee  u n d e r  J a p a n e s e  E x p lo s iv e s .

KOHLENSPRENGSTOFFE

G er m an  c o a l  m in in g  e x p l o s i v e s .

KOKOSHOKUYAKU o r  YUENYAKU

J a p a n e s e  B la c k  P o w d e r.

KQLLODIUMWOLLE

Name u s e d  i n  S w i tz e r l a n d  f o r  C o l lo d io n  C o t to n  g r a d e  
N i t r o c e l l u l o s e .

KOLLOKSIL IN

S o v ie t  C o l lo d io n  C o t to n .

KOMBINIROVANNAYA AZIDO-TETRILOVAYA

S ee K a p s i u l i _ d e t o n a t o r y  u n d e f  S o v ie t  E x p l o s i v e s .

KOMBINIROVANNAYA GREMUCHERTUTNO-TETRILOVAYA

S ee  S 4 p s i u l i _ d e t o n a t o p y  u n d e r  S o v ie t  E x p l o s i v e s .

KOSHITSU, OSHITSUYAKU o r  SHOUYAKU KOSHITSU (m a in  d e m o l i t i o n  ch

A J a p a n e s e ,  p l a s t i c  e x p l o s i v e  m ix tu r e  s i m i l a r  t o  US 
e x p e r im e n ta l  R IP E . S ee  u n d e r  J a p a n e s e  E x p lo s iv e s .

KO-SHOAN BAKUYAKU
. i

J a p a n e s e  Amm onium N i t r a t e  D y n a m it e .

K-SALZ

One o f  s e v e r a l  G er m an  na m es  f o r  RDX. 
Ger m an  E x p l o s i v e s .

S ee  H exogen  un d
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KS ILIL

KS ILIL  o r  XYLYL

R u ss ia n  f o r  T r in i t r o x y le n e .

LEAD AZIDE (p ri m in g  & i n i t i a t i n g  e x p lo s iv e )

a ) F o re ig n  N o m en c la tu re :
Bel gi um : A z o tu re  de plom b o r N i t r u r e  de  

plo mb  •
F ra n ce : A zid e de plom b o r N i t r u r e  de  

plom b
Ge rm an y: B le ia z id
I t a l y : A ci do d i  p io m bo, A z o t id r a to  d i  

piom bo  o r A z o t id ru ro  d i  piom bo
Jap an : C hik kaen  (N av y)  & C hik ka Nam ar i 

(Army)  .
So vie t Union: A zi d s v in t s a
S pa in : A zid a  de  plo m o,  N i t ru r o  de plom  

& P lu m baz id a
Sw eden: ’ B ly a z id  (B ly a c id )  *
S w it z e r la n d : B le ia z id  .

b)  O r ig in :

Le ad  A zi de was f i r s t  p re p a re d  in  189 1 by 
T . C u r t iu s  by a d d in g  le a d  a c e t a t e  to  a s o lu t i o n  
o f  so di um  o r Ammonium A z id e . T . C u r t iu s  & J .  Risso m 
(1 898) a l s o  p re p a re d  Le ad  A zid e by  th e  a c t i o n  o f  
H y d ra zo ic  A ci d (a queous H yd ro ge n A zid e) on  a le a d  
s a l t .  Many i n v e s t i g a t o r s  l a t e r  p re p a re d  Le ad  
A zid es an d s tu d ie d  i t s  e x p lo s iv e  p r o p e r t i e s .  The 
h a z a rd s  in v o lv e d  in  th e  m a n u fa c tu re  o f p u re  
c r y s t a l l i n e  Le ad  A zid e d e la y e d  i t s  p r a c t i c a l  u se  
f o r  many y e a r s .  Many f o r e ig n  c o u n t r i e s  have 
m an u fa c tu re d  & use d  p u re  Lea d A zid e s in c e  19 20 .
I t s  m i l i t a r y  & com m erc ia l u se s  in  th e  USA, s in c e  
19 31 , have bee n r e s t r i c t e d  to  c r y s t a l l i n e  Le ad  
A zid e w hic h i s  d e s e n s i t i z e d  w it h  d e x t r i n .  A

. c o l l o i d a l  fo rm  o f Le ad  A zid e w hic h  i s  n o t dex -
t r i n a t e d  h as  been  m an u fa c tu re d  i n  th e  USA on  a 
sm a ll  s c a l e  s in c e  19 57.

c)  C hem ic al  C om posit io n  an d P h y s ic a l  P r o p e r t i e s :

Lead Azide, N=N=N-Pb-N-N=N, mo lecula r 
we igh t 291-96., Ni trogen  co nten t 28.86$ , is  a 
compound of co lo rl es s c ry s ta ls . Does not  melt  
but- decomposes a t 2^0-250°C when pu re . I t  ex
i s t s  in  two m od ifi ca tio ns : orth orhomic (al pha 
form) of  de ns ity  If-.71 gm/cc; and mon oclinic-  
(b et a ’form) of  de ns ity U.93 gm/cc.
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LEADAZIDE

e) C hem ic al C o m p o s it io n  an d P h y s ic a l  P r o p e r t i e s  ( c o u t 1d ) :
Th e m o n o c li n ic  fo rm  o f  Le ad  A zid e  i s  th e  

much m or e s e n s i t i v e  fo rm . Le ad  A z id e  i s  v e ry  
s o lu b l e  in  a c e t i c  a c id ,  v e ry  s l i g h t l y  s o lu b l e  i n  
w a te r ,  an d a lm o s t i n s o l u b l e  in  e t h e r ,  a c e to n e , 
a l c o h o l ,  am mo nia  & common o rg a n ic  s o l v e n t s .
Lea d A zid e  can  be  d i s s o lv e d  i n  m o n o eth an o la m in e  
o r  in  a 5 0 /5 0  m ix tu re  o f  m onoeth ano la m in e /a m m on ia , 
fr om  w hic h  i t  may be  p r e c i p i t a t e d  by  a d d in g  
d i l u t e  a c e t i c  a c id .  The r e s u l t i n g  p r o d u c t ,  
h o w ev er,  i s  r e p o r te d  t o  be im p u re .

d)  T e s t  M et ho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :
Lea d A zid e  i s  e x p lo d e d , by h e a t in g  a t  31 5°C 

to  360°C , i n  5 s e c o n d s o I t  i s  l e s s  b r i s a n t  & 
l e s s  p o w e rfu l th a n  M er cu ry  F u lm in a te . Th e r a t e  o f  
d e to n a t io n  i s  45 00  m e te ts /s e c o n d  a t  a p r e s s e d  
d e n s i t y  o f  3 .8  gm /c c , 5300  m e te r s /s e c o n d  a t  d e n s i t y  
4 .6  g m /c c , ,an d 5400  m e te rs /s e c o n d  a t  i t s  maximum 
p r e s s e d  d e n s i t y .  Le ad  A zid e  i s  mor e s e n s i t i v e  to  
i n i t i a t i o n  by f r i c t i o n  th a n  M er cu ry  F u lm in a te , b u t 
l e s s  s e n s i t i v e  to  im p ac t th ^ n  M er cu ry  F u lm in a te .,  
Le ad  S ty p h n a te , D ia z o d in i t r o p h e n o l  & T e t r a c e n e .
Lea d A zid e  i s  an  e x c e l l e n t  i n i t i a t i n g  a g e n t  f o r  
h ig h  e x p lo s iv e s ,  an d m ark ed ly  s u p e r i o r  a s  an  
i n i t i a t o r ,  f o r  th e  more s e n s i t i v e  e x p lo s iv e s  su ch  
a s  T e t r y l ,  RDX & PETN.

e ) M a n u fa c tu r in g  P r o c e s s e s : . ■
In  th e  m a n u fa c tu re  o f Le ad  A z id e , th e  s i z e  

& sh a p e  o f  th e  c r y s t a l s  a r e  m ost  im p o r ta n t . Le ad  
A z id e  f o r  m i l i t a r y  u se  by m ost  c o u n t r i e s  i s  
r e q u i r e d  to  be  w h i te  to  b u f f  in  c o l o r ,  s p h e r i c a l  
i n  sh a p e j & f r e e  from  n e e d le -s h a p e d  c r y s t a l s .

B ecause  o f  i t s  s e n s i t i v i t y ,  Le ad  A zid e  i s  
u s u a l l y  m a n u fa c tu re d  in  s m a ll  q u a n t i t i e s  b o th  in  
th e  l a b o r a to r y  an d in  th e  p l a n t - s c a l e  p r o c e s s e s . 
F o rm a ti o n  o f  th e  e x tr e m e ly  s e n s i t i v e  o r th o rh o m b ic  
fo rm  i s  p r e v e n te d  by th e  v e ry  sl ow  m ix in g  o f  v e ry  
d i l u t e  s o lu t i o n s  o f  le a d  n i t r a t e  & so diu m  a z id e  
fr om  w h ic h  Lea d A zid e  i s  p r e p a r e d . I t * i s  a l s o

p ro d u ce d  in  th e  fo rm  o f  f i n e l y  d iv id e d  am or ph ou s 
a g g r e g a te s  by  th e  r a p id  m ix in g  o f r e l a t i v e l y  
c o n c e n t r a t e d  s o lu t i o n s  o f  le a d  n i t r a t e  & so diu m  
a z id e .  D e x tr in  i s  so m et im es  added  to  p r e v e n t  th e  
f o rm a ti o n  o f  l a r g e ,  s e n s i t i v e  c r y s t a l s  o f  Le ad  
A z id e .

10 8

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 

 

 
 

 

 
 

 
 

 
 
 
 
 

 
 

 
 

 
 

 



LEAD AZIDE

e) M a n u fa c tu r in g  P ro c e s s e s  ( c o n t 1d ) :

A rg e n ti n a , German y,  some o th e r  E uro pean  
c o u n t r i e s  & th e  USA have  a d o p te d  d e x t r i n a t e d  
Le ad  A zid e  as t h e i r  m i l i t a r y  ty p e , w h il e  G re a t 
B r i t a i n  p r e f e r s  c r y s t a l l i n e  Le ad  A zid e b u i l t  
a ro und  a n u c le u s  o f  le a d  c a r b o n a te . T h is  
B r i t i s h  ’’se r v ic e "  Le ad  A zid e i s  s u p e r io r  in  
f u n c t io n in g  c h a r a c t e r i s t i c s  to  d e x t r i n a t e d  Le ad  
A z id e . The B r i t i s h  a l s o  m a n u fa c tu re  an  e x p e r im e n ta l 
Le ad  A z id e , c o n s id e re d  to  be  an  im pr ov em en t o f th e  
s e r v i c e  ty p e .

f )  S a fe ty  H a z a rd s :
Le ad  A zid e  i s  n o t c o n s id e re d  to  be  p a r t i c 

u l a r l y  to x ic ;  b u t i n h a l a t i o n  o f  th e  d u s t  sh o u ld  be  
a v o id e d , as  t h i s  c a u se s  a h ead ach e  & d i s t e n t i o n  o f  
th e  b lo od  v e s s e l s .  I t  i s  reco mmen de d t h a t  th e  
Le ad  A zid e c o n te n t  o f a i r  be  p re v e n te d  from  
e x c e e d in g  0 .2  m il li g ra m  p e r  c u b ic  m e te r o f a i r  i n  
o rd e r  to  a v o id  un du e t o x i c i t y .

In  th e  p re s e n c e  o f m o is tu re , Le ad  A zid e 
c o r ro d e s  c o p p e r ,t o  fo rm  th e  e x tr e m e ly  s e n s i t i v e  
& d an g e ro u s  C u p ri c  A z id e . For  t h i s  r e a s o n , Lead 
A zid e i s  n o t lo aded  so  as  to  be  i n  d i r e c t  c o n ta c t  
w it h  u n c o a te d  co p p er o r i t s  a l l o y s .

When w et  w it h  w a te r  o r a lc o h o l ,  Le ad  A zi de 
i s  s t i l l  s e n s i t i v e  to  d e to n a t io n  by  im p a c t.  I t  
i s  r e p o r te d  t h a t  Lead  A zi de can  be made s a f e  f o r  
h a n d li n g  by w e t t in g  i t  w it h  a nonfl am m able  l iq u i d  
su ch  a s  d ic h lo r o e th y l  e t h e r .  T h is  l i q u i d  i s  a 
n o n - s o lv e n t  f o r  Lead  A z id e ; i t  i s  l e s s  v o l a t i l e  
th a n  e i t h e r  a lc o h o l  or w a te r , an d i s  c a p a b le  o f 
co m p le te  re m oval  by d ry in g .

g)  S to ra g e :

Th e th e rm al s t a b i l i t y  o f b o th  d e x t r i n a t e d  & 
p u re  Lead A zid e i s  e x c e p t io n a l .  Le ad  Az i'd e has 
been  fo un d unch an ge d w it h  r e s p e c t  to  p u r i t y  & 
b r i s a n c e  a f t e r  s to r a g e  f o r  25 m on th s a t  50 °C , 
an d a f t e r  p ro lo n g ed  s to r a g e  u n d e r an  a lc o h o l - w a te r  
m ix tu re  a t  room te m p e ra tu re . S to ra g e  a t  80°C f o r  
15 m on th s cause d  no  d e c re a s e  in  th e  b r i s a n c e  o f 
Le ad  A z id e . S im il a r  s to r a g e  o f  a P ri m in g  C om posit io n  
c o n ta in in g  Le ad  A zi de show ed  no  d e c re a s e  i n  i t s  
s e n s i t i v i t y  to  s ta b  a c t i o n .
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LEAD AZIDE

g)  S to ra g e  ( c o n t ’d ) :

B ecause  o f  th e  s e n s i t i v i t y  t o  sh o c k  & 
f r i c t i o n  o f  Le ad  A zid e  an d o th e r  I n i t i a t i n g  
E x p lo s iv e s , th e y  a r e  r e q u i r e d  to  be  p ack ed  & , 
s to r e d  in  a w e t c o n d i t io n .  W ate r can  be u sed  f o r  
t h i s  p u rp o s e , b u t ? u n d e r low  te m p e ra tu re  c o n d i t i o n s ,  
a  m ix tu re  o f  e q u a l ' w e ig h ts  o f  w a te r  & e th y l  
a lc o h o l  i s  re co m m en de d.  A bo ut  25 pounds o f  Lea d 
A z id e , w et w i th  n o t l e s s  th a n  20% o f  l i q u i d ,  i s  
s to r e d  i n  a duck  o r ru b b e r iz e d  c l o t h  ba g s e c u r e ly  
t i e d .  No t more th a n  s i x  su ch  bags sh o u ld  be  
s to r e d  t o g e th e r  i n  a l a r g e r  bag  o f  th e  same  m a t e r i a l .  
Th e l a r g e r  bag  i s  s to r e d  i n  th e  c e n t e r  o f  a w a te r 
t i g h t  m e ta l o r woo de n dru m c o n ta in in g  s a w d u s t,  
s a t u r a t e d  w i th  w a te r ,  a s  a s u rro u n d  f o r  th e  b a g .
Th e maximum w e ig h t o f  Le ad  A zid e  (d ry  w e ig h t ) ,  
s to r e d  i n  a  s in g l e  c o n ta i n e r ,  sh o u ld  be n o t m or e 
th a n  150 p ounds. .

For p u rp o se s  o f  q u a n t i t y - d i s t a n c e  s to r a g e  
an d c o m p a t ib i l i t y  g ro u p in g  f o r  m ix ed  s to r a g e ,
Lea d A z id e  i s  a  C la s s  9 , Group  M (w e t)  e x p lo s iv e .

h ) D e m i l i t a r i z a t i o n  a n d /o r  D is p o s a l P ro c e d u r e s :

Lea d A z id e  c a n n o t be d e s t r o y e d  by  b u r n in g . 
Hen ce  r e l a t i v e l y  l a r g e  q u a n t i t i e s  a r e  d e s t r o y e d  '
by  d e to n a t in g  th em ; sm a ll  q u a n t i t i e s  a r e
de co m pose d by c h e m ic a l m ean s.

Th e d e s t r u c t i o n  by d e to n a t io n  sh o u ld  be • 
c a r r i e d  o u t i n  a  p i t  n o t l e s s  th a n  4 f e e t  d e e p , 
an d th e  e x p lo s iv e  sh o u ld  be c o v e re d  w i th  a t  l e a s t  
2 f e e t  o f  e a r t h .  I f  sp a c e  p e r m i t s ,  th e  e x p lo s iv e  
c a n  be d e to n a te d  i n  th e  op en . Th e maximum  q u a n t i t y  
to  be  d e to n a te d  a t o n e  ti m e  i s  d e te rm in e d  by  
th e  n e a r e s t  s t r u c t u r e  w hic h  m ig h t be a f f e c t e d  by  
b l a s t  o r m i s s i l e s  r e s u l t i n g  fr om  th e  e x p lo s io n . 
D e to n a ti o n  o f  Le ad  A zid e  i s  a c c o m p li sh e d  by  th e  
u s e  o f  D e m o li ti o n  B lo cks w h ic h  can  be i n i t i a t e d  
by  e l e c t r i c  B la s t i n g  C aps.

Lea d A zid e  can  be d e s t r o y e d  c h e m ic a l ly  by  
an y on e o f  th e  f o ll o w in g  m eth o d s:

1)  Mix w i th  a t  l e a s t  5 ti m e s  i t s  w e ig h t o f  a 
10% so diu m  h y d ro x id e  s o l u t i o n  an d a ll o w  th e  
m ix tu re  to  s ta n d  f o r  16 h o u rs  w i th  o c c a s io n a l  
s t i r r i n g .  Th e r e s u l t i n g  s u p e r n a t a n t  s o l u t i o n  
o f  so diu m  a z id e  (n o n e x p lo s iv e )  i s  d e c a n te d  
an d d is p o s e d  o f  by d r a in a g e  i n t o  th e  g ro u n d .
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LEAD AZIDE

h) D e m i l i t a r i z a t i o n  a n d /o r  D is p o sa l P ro c e d u re s  (C o n t1d ) :

2)  D is s o lv e  in  a 10% ammonium a c e t a t e  
s o lu t i o n  an d ad d a 107, so di um  o r 
p o ta ss iu m  b ic h ro m a te  s o lu t i o n  u n t i l  
no  mo re y e ll o w  le a d  ch ro m ate  i s  
p r e c i p i t a t e d .

3)  Wet w i th  500  ti m es  i t s  w e ig h t o f w a te r , 
s lo w ly  ad d 12 ti m es  i t s  w e ig h t o f  a 
25% so dium  n i t r i t e  s o lu t i o n ,  a g i t a t e ,  
and th e n  s lo w ly  ad d 14 ti m es  i t s  
w e ig h t o f  a 36% n i t r i c  a c id  o r  g l a c i a l  
a c e t i c  a c id  s o lu t i o n .  A re d  c o lo r  
p ro duce d  on a d d in g  f e r r i c  c h lo r id e  
s o lu t i o n  i n d ic a te s  t h a t  Le ad  A zid e i s  
s t i l l  p r e s e n t .  T ox ic  fume s o f  n i t r o g e n  
o x id es  a re  l i b e r a t e d  i n  t h i s  p r o c e s s .

4)  D is so lv e  in  50 ti m es  i t s  w e ig h t o f  a 
157, c e r r i c  ammonium n i t r a t e  s o l u t i o n .  
Lead  A zid e i s  de co m po se d w ith  th e  
e v o lu t io n  of n i t r o g e n  g a s .

i )  U se s :

Le ad  A zi de i s  use d  in  D e to n a to rs  & P rim e rs  
to  r e p l a c e  e i t h e r  w h o ll y  o r in  p a r t  M er cu ry  
F u lm in a te . Le ad  A zi de i s  a l s o  use d  as an  I n i t i a t i n g  
A ge nt  i n  m i l i t a r y  am m unit io n , an d as  an  in g r e d i e n t  
o f  P ri m in g  C om posi ti ons w hic h a r e  p h y s ic a l  m ix tu re s  
o f  m a te r i a l s  t h a t  a re  v e ry  s e n s i t i v e  to  im pac t o r 
p e r c u s s io n , an d when exp lo ded  u nderg o  v e ry  r a p id  
a u to c o m b u s ti o n .

LEAD PICRATE

Se e B l e ip i k r a t  u nder Ger man E x p lo s iv e s .

I l l

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 

 
 

 
 
 

 
 



LEAD STYPHNATE

LEAD STYPHNATE o r  LEAD TRINITRORESORC INATE ( i n i t i a t i n g  e x p l o s i v e )  

a )  F o r e ig n  N o m e n c la tu re : r

B elg iu m : T r i h i t r o r e s o r c i n a t e  de pl om b
F ra n c e : S ty p h n a te  de  pl om b & T r i n i t r o -  

r e s o r c i n a t e  de'  pl om b
G er m an y: B l e i s ty p h n a t  & B l e i t r i n i t r o -  ' 

r e s o r c i n a t
I t a l y : S t i f n a t o  d i  p io m bo & T r i n i t r o -  

r e s o r c i n a t o  d i  p io m bo
S o v ie t  U n io n : S t i f n a t  s v i n t s a  & T r i n i t r o -  

r e s o r s i n a t  s v i n t s a  (TNRS)
S p a in : T r i c i n a t o  ( T r i g i n a t o )  & T r i n i t r o -  

r e s o r c i n a t o  de p lo m o
Sw ed en : B l y s t y f n a t  & B l y t r i n i t r o r e s o r c i n a t
S w i tz e r l a n d : B l e i s ty p h n a t  & B l e i t r i n i t r o -  

r e s o r c i n a t

b ) O r i g i n :

L ea d S ty p h n a te  was  f i r s t  d e s c r i b e d  i n  Ger m an y 
i n  19 14  by  E.  v o n  H e rz , an d  fo u n d  by  R. W all baum  to  
b e  a  r e l a t i v e l y  p o o r  i n i t i a t o r  i n  c o m p a r is o n  w i t h  
o t h e r  p r im a ry  e x p l o s i v e s .  I . E .  M o is a k  o f  t h e  USSR 
sh ow ed  t h a t  Lea d S ty p h n a te  c o u ld  be  u s e d  a s  a  c o v e r  
c h a r g e  f o r  L ea d  A z id e  an d  p r o v id e d  p r o t e c t i o n  fr om  
m e c h a n ic a l  & c h e m ic a l  i n f l u e n c e s . A t th e  sa m e ti m e  
L ea d  S ty p h n a te  i n c r e a s e d  t h e  im p u ls e  & d e t o n a t i n g  
a b i l i t y  o f  th e  t o t a l  c h a r g e .

c )  C h e m ic a l C o m p o s it io n  and  P h y s i c a l  P r o p e r t i e s :

L ea d  S ty p h n a te  i s  an  e x p l o s i v e  co m po un d 
h a v in g  t h e  s t r u c t u r e :

I t  h a s  a  m o le c u la r  w e ig h t  o f  4 5 0 .3 0  and  a  N i t r o g e n  
c o n t e n t  o f  9 .3 3% . I t  fo rm s l i g h t  o ra n g e  o r  .
r e d d i s h  bro w n c r y s t a l s -  c o n t a i n i n g  one m o le  o f  w a te r  
o f  c r y s t a l l i z a t i o n .  The  c r y s t a l  d e n s i t y  o f  th e  
m o n o h y d ra te  i s  3 .0 2  gm /c c  and  o f  t h e  a n h y d ro u s  s a l t  . 
2 .9 0  g m /c c . The  co mpo un d m e l t s  w i th  e x p l o s i v e
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LEAD STYPHNATE

c) Chemical Composition and Physical Properties (c ont’d) :
violence at 260-310°C. It is practically insoluble 
in water, acetone, ethanol, ether, chloroform, carbon 
tetrachloride, carbon bisulfide, benzene, toluene, 
hydrochloric acid & glacial acetic acid. It is 
somewhat soluble in a 10% aqueous solution of 
ammonium acetate.

d) Characteristics:
Lead Styphnate is slightly less sensitive to 

impact than either Mercury Fulminate or Diazo
dinitrophenol, but is more sensitive than Lead 
Azide. It is less sensitive to friction than 
Mercury Fulminate & Lead Azide, but is more easily 
ignited by an electrical spark than is Mercury 
Fulminate, Lead Azide or Diazodinitrophenol. Lead 
Styphnate pressed to a density of 2.9 gm/cc has a 
rate of detonation of 5200 meters/second. Other 
tests indicate it to be equally as powerful as 
Mercury Fulminate and more powerful than Lead Azide.

In spite of its favorable rate of detonation 
& power characteristics, Lead Styphnate is a 
relatively poor initiator of detonation. It is 
incapable of initiating the detonation of any 
military high explosive except PETN.

Lead Styphnate is of a high order of 
stability. Storage at 80 C does not impair its
stability, which is considered to approach that 
of Lead Azide and to be better than Mercury 
Fulminate 6c Diazodinitrophenol.

e) Manufacturing Processes:
Lead Styphnate is prepared by the reaction 

of lead nitrate or lead acetate with either 
sodium or magnesium styphnate in the presence of 
an acid. In commercial production, the magnesium 
salt is used. The insoluble product is filtered 
off and washed with water until free of acid.
Like other initial'detonating compounds, Lead 
Styphnate is kept wet until ready for use.
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LEAD STYPHNATE

f )  D e m i l i t a r i z a t i o n  a n d / o r , D is p o s a l P r o c e d u r e s :

Le ad  S ty p h n a te  i s  de co m po se d by  d i s s o l v in g  
i t  i n  a t  l e a s t  40  ti m es  i t s  w e ig h t o f  20% so diu m  
h y d ro x id e  s o l u t i o n ,  o r 100  ti m es  i t s  w e ig h t o f  a ’
20% s o l u t i o n  o f ammonium a c e t a t e .  The n ad d a 
s o l u t i o n  o f  so diu m  d ic h ro m a te , e q u a l t o  h a l f  th e  
w e ig h t o f  s ty p h n a te ,  p re p a re d  in  10 ti m e s  i t s  
w e ig h t o f  w a te r .  A llow  th e  s o lu t i o n s  t o  m ix  & 
s e t t l e .  D is c a rd  th e  m ix tu re  by d r a in in g  i t  i n t o  a 
d i s p o s a l  p i t  an d co v e r w i th  e a r t h .

g) U se s :

Th e e a s e  o f i g n i t i o n  o f  Le ad  S ty p h n a te  
r e n d e r s  i t s  s u i t a b l e  f o r  u se  a s  an  i g n i t i n g  c h a rg e  
f o r  Lea d A z id e , an d a s  an  i n g r e d i e n t  o f P r im in g  (
C o m p o s it io n s .

LEONIT

A Ge rm an  p e r m i s s ib le  C h e d d it e .

LEUCHTSATZE & LEUCHTBOMBEN

Ge rm an  I l l u m i n a t i n g  C o m p o sit io n s  & Bomb s. Se e 
F e u e rw e rk e re i u n d e r  Ge rm an E x p lo s iv e s .

LEUC^TKUGELN o r FACKELN
Ge rm an  F l a r e s .  Se e F e u e rw e rk e re i u n d e r Ge rm an  E x p lo s iv e s .

L-SHOAN

J a p a n e s e  Ammonium N i t r a t e  D ynam it e .

L-SPLAV ( b u r s t i n g  c h a rg e )

A S o v ie t  c a s t a b l e  e x p lo s iv e  m ix tu re  u sed  as  a b u r s t i n g  
c h a rg e  f o r  A n t i ta n k  M in es  an d i n  D e m o li ti o n  B lo c k s . T h ere  i s  
no  c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r S o v ie t  E x p lo s iv e s .

MABT ( b u r s t i n g  c h a rg e )  •

An I t a l i a n  c a s t a b l e  e x p lo s iv e  c o m p o s it io n . T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r I t a l i a n  E x p lo s iv e s .
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MACARITA

MACARITA

Spanish name for an explosive known in the US & Britain 
as Plumbatol. See Macarite under Belgian Explosives.

MACARITE (main bursting charge) •

Belgian designation for a castable high-explosive charge 
known in the US & Britain as Plumbatol. See under Belgian 
Explosives.

MANLIANITE (blasting explosive)

An Italian Cheddite-type blasting explosive. There is 
no corresponding US composition. See under Italian Explosives.

MANSIT (bursting charge)
i t

A Soviet press-loaded explosive charge. There is no 
corresponding US composition. See under Soviet Explosives.

MAT (bursting charge)

An Italian & Spanish castable Picratol. See under 
Italian Explosives.

MATAGNITE (blasting explosive)

A current Belgian mining explosive developed and 
manufactured in Belgium. See under Belgian Explosives.

MATSU ' '

Japanese Blasting Gelatin.

MBT (main bursting charge)

An Italian & Spanish castable explosive mixture. There 
is no corresponding US composition. See under Italian Explosives

115

 

 
 

 

 

 

 

 



MDN o r MDn

MDN o r  MDn ( b u r s t i n g  c h a rg  ) .

A F re n c h  & S p a n is h  c a s t a b l e  P i c r i c  A ci d  c o m p o s i ti o n .
T h e re  i s  no  c o r re s p o n d in g  US c o m p o s it io n . Se e u n d e r F re n ch  
Ex pl c s iv e s .  .

MDPC ( b u r s t i n g  c h a rg e )

A F re n ch  & S p a n is h  c a s t a b l e  P i c r i c  A cid  c o m p o s i ti o n . T here  
i s  no  c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r F re n ch  E x p lo s iv e s .

MEIAYAKU o r  SANSHOKI MECHIRU NITOROAMIN

J a p a n e s e  f o r  T e t r y l .

X
MELANGE MASSENET ( in c e n d ia r y  p y r o te c h n ic )

A F re n c h  I n c e n d ia r y  P y ro te c h n ic  m ix tu re . T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s i ti o n . Se e u n d er F re n ch  E x p lo s iv e s .

»

MELANGE NPMn ( b o o s te r  c h a rg e )

A F re n c h  PETN b o o s te r  e x p lo s iv e  m ix tu re !  T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s i ti o n . Se e R e la is  ( E x p lo s i f  p o u r)  u n d e r  
F re n c h  E x p lo s iv e s .

MELINIT

R u s s ia n  f o r  P i c r i c  A c id .

MELINITA, PERTITE , TRINITROFENOLO o r  ACIDO PICR ICO •

I t a l i a n  f o r  P i c r i c  A c id .
z z

MELINITE , TRINITROPHENOL o r  ACIDE PICRIQUE

F re n c h  f o r  P i c r i c  A c id .

MENKAYAKU

J a p a n e s e  f o r  N i t r o c e l l u l o s e .

MENYAKU

J a p a n e s e  f o r  G u n c o tt o n .
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MERCURY FULK /ATE

MERCURY FULMINATE (p ri m in g  & i n i t i a t i n g  e x p lo s iv e )

a ) Foreign Nomenclature:
Belgium: Fulminate de mercure
France: Fulminate de mercure
Ge rm an y:  K n a ll q u e c k s il b e r
H ungar y: H ig a n y fu lm in a t, d u rr a n o h ig a n y
I t a l y :  F u lm in a to  d i  m e rc u r io
Ja p an : Rai ko  & R a is an  S u ig in
S o v ie t  U ni on : F u l ’m in a t r t u t i  & Gremuc ha ya  r t u t 1

S p a in : F u lm in a to  de  m e rc u ri o
Sw eden : K n a l lk v ic k s i lv e r
S w it z e r la n d : K n a ll q u e c k s il b e r  '

b)  O r ig in :

( |M er cu ry  F u lm in a te  wa s f i r s t  p re p a re d  by 
J .K . L ow enst e rn  (1 630-1 703) b u t i t  was i n  180 0 
t h a t  i t s  p r e p a r a t io n  & p r o p e r t i e s  w er e f i r s t  
d e s c r ib e d  i n  d e t a i l  by E. Howard i n  a p a p e r  
p r e s e n te d  to  th e  Roy al  S o c ie ty  o f Lon do n.  I t  was 
1867 b e fo r e  t h i s  com pou nd wa s use d  as an  I n i t i a t i n g  
A g en t,  when A. Nob el  in v e n te d  th e  B la s t in g  Cap an d 
u sed  M er cu ry  F u lm in a te  to  d e to n a te  N i t r o g ly c e r in .

c ) C hem ic al  C om posit io n  an d P h y s ic a l  P r o p e r t i e s :
M er cu ry  F u lm in a te , CN-O-Hg-O-NC, m o le c u la r  

w e ig h t 2 8 4 .6 5 , N it ro g e n  c o n te n t  9. 80 % , i s  a s a l t  
t h a t  i s  w h it e  wh en p u re , b u t ja s  m a n u fa c tu re d  
(98-99 % p u re ) , i t  i s  g r a y is h  in  c o lo r .  I t  fo rm s 
o c ta h e d r a l  c r y s t a l s  w hic h a r e  u s u a l ly  t r u n c a te d .  
M er cu ry  F u lm in a te  has a c r y s t a l  d e n s i ty  o f 4 .4 2  
gm /c c . P r e s s u r e s  ab ov e 25 00 0 p s i  c a u se  th e  
d e s e n s i t i z a t i o n  o f  M er cu ry  F u lm in a te  to  su ch  an  
e x te n t  t h a t  th e  ’’dea d p r e s s e d ” m a te r i a l  m ere ly  
i g n i t e s  & b u rn s . I t  i s  s o lu b le  i n  aq ueous ammonium 
h y d ro x id e , p o ta ss iu m  c y a n id e  & p y r id in e ,  an d can  
be  re c o v e re d  from  su ch  s o lu t i o n s  by t r e a t i n g  th e  
ammonium o r p o ta ss iu m  s o lu t i o n  w it h  a c id ,  o r by 
a d d in g  w a te r  to  th e  p y r id in e  s o l u t i o n .

d) T e s t  M etho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :

M er cu ry  F u lm in a te  i s  more s e n s i t i v e  to  
im p ac t th a n  Le ad  A zid e o r Le ad  S ty p h n a te . I t  i s  
of the same order of sensitivity as Diazodinitro* 
p h e n o l & T e t ra c e n e . T hese  th r e e  comp ou nd s a r e  th e
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MERCURYFULMINATE

d) Test Methods and Explosive Characteristics (cont1d):
most ’sensitive initiating explosives used in 
military ammunition. Mercury Fulminate is more 
sensitive to heat & friction than Lead Azide & 
Lead styphnate, and has a higher explosion 
temperature (210 C) than Diazodinitrophenol & 
Tetracene. It is distinctly more powerful than 
Lead Azide. The rate of detonation of Mercury 
Fulminate at a pressed density of 4.0 gm/cc is 
5000 meters/second.

e) Manufacturing Processes:
Mercury Fulminate is manufactured in rel

atively small quantities. A solution of 1 pound 
of redistilled mercury ^n 8-10 pounds of nitric 
acid is heated at 55-60 C and poured into a large 
flask containing 8-10 pounds of ethanol. After 
1 1/2 hours the reaction is complete and the 
separated Fulminate is caught on a screen and 
washed with water until free of acid. The product 
is not more than 99% pure. It can be purified to 
99.75% or higher by dissolving in ammonium 
hydroxide, filtering, and reprecipitating slowly, 
by adding concentrated nitric acid, with rapid 
agitation, at a temperature below 35°C.

f) Safety Hazards:
Mercury Fulminate & other mercury compounds 

are of recognized toxicity. Its dust should not 
be inhaled. It is recommended that, in order to 
avoid undue exposure, the air in loading 
buildings should contain not more than 0.1 
milligram of Mercury Fulminate per cubic meter of 
air.

g) Inspection Procedures:
Mercury Fulminate reacts with concentrated 

sulfuric acid to form hydroxylamine (H2N.OH) & 
formic acid (HCOOH). This reaction can be used 
to determine the purity of Mercury Fulminate. The 
pure compound does not react with ordinary metals. 
However, the standard grade may contain as much as 
1%, of free mercury which can cause slight corrosion 
of copper & its alloys.
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MERCURY FULMINATE

h) Storage:
Mercury Fulminate is stored wet with water 

in cloth bags until ready for use. When there is 
danger of freezing, a mixture of equal volumes of 
water 6c ethanol or methanol is used. .

The  r e l a t i v e l y  p oo r s t a b i l i t y  o f  M er cu ry  
Fulminate is one of its most disadvantageous 
characteristic and the main reason why efforts are 
made to replace it with a superior initiator. 
Mercury Fulminate of 99.75% purity after only 8 
months storage at 50°C is deteriorated to 95%, 
and in 11 months is deteriorated to 92% purity.
When Mercury Fulminate deteriorates, it is 
chiefly with the production of a nonexplosive solid 
rather than gaseous products of decomposition. It 
has been found that with a reduction in putity to 
92%, the initiating efficiency of Mercury Fulminate 
is practically destroyed, although it will explode 
when ignited.

i) Demilitarization and/or Disposal Procedures:
Mercury Fulminate is decomposed by adding 

it, while stirring, to 10 times its weight of a
20% sodium thiosulfate solution in a wooden or 

earthenware container. Avoid inhaling the fumes 
produced, as some poisonous cyanogen gas is . 
produced by this procedure. Discard the mixture 
by draining it into a disposal pit, and cover with 
earth. •

j) Uses:
Because of its sensitivity to flame & 

percussion, Mercury Fulminate was for many years 
the most important explosive used in Detonators & 
in Priming Compositions. It is still universally 
used for these purposes, but efforts have been made 
by many countries to replace Mercury Fulminate with 
Lead Azide. Mercury Fulminate may be found in 
some commercial Blasting Caps 6c military ammunition 
in use today.
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METHYLAMINE NITRATE

METHYLAMINE NITRATE

See Man-Salz under German Explosives.

METRIOL TRINITRATE

See Metriolo under Italian Explosives.

METRIOLO, NITROMETRIOLO o r  NITROFENTAGLICE RINA 1

I t a l i a n  f o r  M e t r i o l  T r i n i t r a t e . S ee  M e t r io lo  u n d e r  
I t a i i a n  E x p l o s i v e s .

MIEDZIANKIT ’

A German Cheddite-rtype explosive. See Chloratit under 
German Explosives.

MINOLEX

A Spanish castable explosive similar to British & US 
DBX composition. See under Spanish Explosives.

MINOLITE ANTIGRISOUTEUSE (blasting explosive) >

A Belgian permissible mining explosive. There is no 
corresponding US composition. See under Belgian Explosives.

MMN

Spanish abbreviation for same explosive having French ’ 
designation MMn.

MMn (Explosif) (bursting charge) *

A French castable Picric Acid burster charge composition. 
There is no corresponding US composition. See under French 
Explosives.

MNDT or SIPERITE

See Siperite under Italian Explosives.
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MONACHIT

MONACHIT

A German high explosive composition. See Fullpulver Nr 57 
under German Explosives.

MST or NOUGAT •

See Nougat under Italian Explosives.

MTTC (bursting charge) •

A French & Spanish castable Picric Acid composition.
There is no corresponding US composition. See under French 
Explosives.

MIX (Explosif) (bursting charge) •

A French castable Picric Acid bursting charge. There is 
no corresponding US composition. See under French Explosives.

MUENKAYAKU '

Japanese for Smokeless Powder.

MYROL ;

German name for explosives based on Methyl Nitrate.

N (Explosif) .

French designation for Ammonium Nitrate Explosives. See 
CSE (Explosif) & Explosif nitrate under French Explosives.

NAKOI/NAYA SMES 1 (priming composition)

A Soviet needle-action priming composition. There is no 
corresponding US composition. See under Soviet Explosives.

NATRIIALMATRIT No . 19 ( b l a s t i n g  e x p lo s iv e )

A Soviet commercial blasting explosive. There is no 
corresponding US composition. See Alwstlit under Soviet 
Explosives. .
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NEORODIT

NE OR OD IT

A G er m an  c o m m e rc ia l e x p l o s i v e .  See  u n d e r  G er m an  E x p lo s iv e s

NIGOTANOYAKU, Mk 2

J a p a n e s e  f o r  C o m p o s it io n  B.

NIPO LIT

A G er m an  H ig h  E x p lo s iv e  o r  P r o p e l l a n t  c o m p o s i t io n .

NITOROGURISERIN

J a p a n e s e  f o r  N i t r o g l y c e r i n .

NITRAMITE o r  AVIGLIANA 3

I t a l i a n  A m m o n al- ty p e  e x p l o s i v e .  S ee  N i t r a m i t e  u n d e r  
I t a l i a n  E x p l o s i v e s .

NITRATE d t AMMONIAQUE

Fr en ch  fo r  Ammonium N it r a te . Also B elg ia n .

NITRATE d e  GUANIDINE

F re n c h  f o r  N i t r o g u a n i d i n e .

NITRATE d e  TRIN IT  RQPHENYLNIRAMINOETHANOL

F re n c h  f o r  P e n t r y l .  ’

/
NITRATE d*UREE

F re n c h  f o r  U re a  N i t r a t e .

NITRATO AMMONICO o r  NITRATO d'AMMONIO

I t a l i a n  f o r  Ammonium  N i t r a t e .
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N IT RATU  AWUWTGU

NITRATO AMONICO

S p a n is h  f o r  Ammonium N i t r a t e .

NITROBARONIT
. I

A German  a lu m in iz e d  Ammonium N i t r a t e  e x p l o s i v e .

NITROBONCELLITE (m in in g  e x p lo s iv e )

A c u r r e n t  B e lg ia n  m in in g  e x p lo s iv e  o f  th e  sa m e c o m p o s i t io n  
a s  N i t r o c o o p p a l i t e _ V . See  u n d e r  B e lg ia n  E x p lo s iv e s .

NITROCELLULOSA

S w ed is h  f o r  N i t r o c e l l u l o s e .

NITROCELLULOSA o r NITROCOTONE

I t a l i a n  f o r  N i t r o c e l l u l o s e .

NITROCELLULOSE

F re n c h  & German  f o r  N i t r o c e l l u l o s e .  T h is  name i s  alsD 
u se d  i n  S w i tz e r l a n d .  .

NITROCELULOSA o r  PIR OXILINA

S p a n is h  f o r  N i t r o c e l l u l o s e .

NITROCHLORIN .

See  u n d e r  Ger m an  E x p lo s iv e s .

NITROCOOPPALITE V & V I I I  (m in in g  e x p l o s i v e s )

C u r r e n t  B e lg ia n  d y n a m it e s  d e v e lo p e d  and  m a n u fa c tu re d  i n  
B e lg iu m . S ee  u n d e r  B elg iu m  E x p lo s iv e s .

NITROCOTONE o r  NITROCELLULOSA

I t a l i a n  f o r  N i t r o c e l l u l o s e .  .
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NITRO DIGLICOLE

NITR ODIG LICOLE o r  NITROETEROLO

I t a l i a n  f o r  D i e t h y l e n e g l y c o l d i n i t r a t e .

NITROFORM o r  TRINITROMETHAN

S ee  u n d e r  Ger m an  E x p lo s iv e s .

NITROGELATINA

I t a l i a n  & S p a n is h  G e l a t i n  D y n a m it e .

NITROGELATINEDYNAMIT

S w is s  G e l a t i n  D y n a m it e .

NITROGLICERINA  o r  ACEITO EXPLOSIVO

S p a n is h  f o r  N i t r o g l y c e r i n .  See  N it r o g l ic e r iu a  u n d e r  
S p a n is h  E x p l o s i v e s .

NITROG LICERINA, OLIO ESPLOS IVO o r  TRINIT ROGLICER INA

I t a l i a n  f o r  N i t r o g l y c e r i n .  See  N i t r o g l i c e r i u a  u n d e r  
I t a l i a n  E x p l o s i v e s .

NtT ROGLITSERIN

R u s s ia n  f o r  N i t r o g l y c e r i n .

 

 



NITROGLYCERIN
NITROGLYCERIN ( e x p lo s iv e  in g r e d ie n t  of D yn am ites  & P r o p e l l a n t s )

a ) F o re ig n  N o m en c la tu re :

Bel gi um :
F ra n ce :
Ge rm any:

H ungary : 
I t a l y :

J a p a n : .
S o v ie t U ni on : 
S pa in :
Sw eden:
S w it z e r la n d :

N i t r o g ly c e r in e
N i t r o g ly c e r in e
N i t r o g ly c e r in ,  N i t r o g ly z e r in  & 
S pre ngo l ■ .
N i t r o g l i c e r i n  & R obbanfi -o la j 
N i t r o g l i c e r i n a ,  O li o  e 's p lo s iv o  
& T r i n i t r o g l i e e r i n a
Ni t o r og ur i  s e r  in
N i t r o g l i t s e r i n
A c e it e  e x p lo s iv o  & N i t r o g l i c e r i n a  
N i t r o g ly c e r in  -
N i t r o g ly c e r in  & N i t r o g ly z e r in

b)  O r ig in :

N i t r o g ly c e r in  was  f i r s t  p re p a re d  in  18 46 -4 7 
by  an  I t a l i a n  c h e m is t,  A. S o b re ro . Fo r s e v e r a l  
y e a rs  a f t e r  t h i s  d is c o v e r y , N i t r o g ly c e r in  a t t r a c t e d  
l i t t l e  i n t e r e s t  as  an  e x p lo s iv e  u n t i l  A. .Nobel in  
1864 p a te n te d  im pr ov em en ts  in  i t s  m a n u fa c tu re  & 
m etho d o f i n i t i a t i o n .  No be l us ed . N i t r o g ly c e r in  in  
D ynam ites  in  1867 an d in  P r o p e l l a n t s  c a l l e d  
B a l l i s t i t e  & C o rd it e  In  1888-8 9 .

c ) I d e n t i f y i n g  F e a tu r e s :

N i t r o g ly c e r in  i s  an  o i l y , c o l o r l e s s  l iq u i d  
wh en  p u r e . The co m m er ci al  p ro d u c t i s  y e ll o w is h  
to  p a le  bro w n.

d)  Chem ic al  C om posi ti on  an d P h y s ic a l  P r o p e r t i e s :

N i t r o g ly c e r in  has  th e  s t r u c t u r e

^h2 .ono2 ’ '
CH.ONOq • I 2

CH2 .ONO2  • ’

an d a m o le c u la r  w e ig h t o f 2 2 7 .0 9 . I t  c o n ta in s  th e  
fo ll o w in g  p e rc e n ta g e s  by w e ig h t o f  th e  e le m e n ts : 
Car bo n 15 .9%, hydro gen  2.2% , N it ro g e n  18 .57O & 
ox yg en  63 .4% . The  p u re  com pou nd f r e e z e s  t o  fo rm  
rh om bic  c r y s t a l s ,  w hic h r e p r e s e n t  a s t a b l e  fo rm  
m e l ti n g  a t  13 .2 °C . Un de r some  c o n d i t io n s ,  t r i c l i n i c  
c r y s t a l s  m e lt in g  a t  2 .2 °C , w hic h  r e p r e s e n t  a l a b i l e  
fo rm , a r e  fo rm ed . The l a b i l e  fo rm  g r a d u a l ly  changes 
i n to  th e  s t a b l e  fo rm  w i th in  2 w eek s.

12 5

 

 

 

 
 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 



NITROGLYCERIN

d ) C hem ic al C o m p o s it io n  an d P h y s ic a l  P r o p e r t i e s  ( c e n t 1d ) :

N i t r o g l y c e r in  dec om po se s a t  145°C w i th  
th e  e b u l l i t i o n  o f  g a seo u s  p r o d u c t s ,  so  that it appears 
to  b o i l .  T ru e  b o i l i n g  o c c u rs  a t  125°C u n d e r  2 mm 
o f  p r e s s u r e ,  an d a t  180°C  u n d e r 50 mm o f  m e rc u ry .
I t s  d e n s i t y  i s  1 .5 96  a t  20 °C , r e f r a c t i v e  in d e x  
1 .^ 7 3 2  a t  20°C , an d v i s c o s i t y  i s  0 .3 6  p o is e  a t  
20 C.  N i t r o g l y c e r in  i s  p r a c t i c a l l y  i n s o l u b l e  in  
c o ld  w a te r ,  s o lu b le  in  e th a n o l ,  and  m is c ib le  in  
a l l  p r o p o r t io n s  w it h  many  o rg a n ic  s o lv e n t s  & n i t r i c  
e s t e r s .  N i t r o g l y c e r in  h a s ,some s o lv e n t  a c t i o n  on . 
a ro m a ti c  n it ro c o m p o u n d s , an d i s  a g e l a t i n i z i n g  
a g e n t  f o r  N i t r o c e l l u l o s e .

e ) T e s t  M et ho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :

N i t r o g l y c e r in  i s  mor e s e n s i t i v e  to  im p ac t 
th a n  M er cu ry  F u lm in a te . I t  i s  e x tr e m e ly  s e n s i t i v e  
to  f r i c t i o n .  An in c r e a s e  in  te m p e ra tu re  in c r e a s e s  
i t s  s e n s i t i v i t y  m a rk e d ly . At low  te m p e r a tu r e s ,  
s o l i d  N i t r o g l y c e r in  i s  much l e s s  s e n s i t i v e  th a n  
th e  l i q u i d  a t  norm al  te m p e ra tu re , b u t man y 
a c c id e n ts  h av e  o c c u rre d  wh en  f ro z e n  D ynam ite wa s 
j a r r e d  w h i le  b e in g  th aw ed . U nco n fi n ed  N i t r o 

, g l y c e r i n  i n  a v e ry  sm a ll  q u a n t i t y  b u rn s  w i th o u t  
e x p lo s io n .  Ver y s l i g h t  c o n fi n e m e n t c a u s e s  th e  . 
same  q u a n t i t y  o f  m a te r i a l  expose d  to  a fl am e  to  
d e to n a te  w i th  a lo ud  r e p o r t .

On th e  b a s i s  o f  sa nd  t e s t  r e s u l t s ,  N i t r o 
g l y c e r in  i s  sho wn  to  be  as  b r i s a n t  a s  RDX an d 
i s  s u rp a s s e d  in  t h i s  r e s p e c t  o n ly  by  PETN. 
N i t r o g l y c e r in ,  wh en p r o p e r ly  i n i t i a t e d ,  u n d e r 
goes i t s  no rm al r a t e  o f  d e to n a t io n  o f  77 00  m e te rs /-

s e c o n d . T e s t s ,  w hic h  m easu re  e x p lo s iv e  pow er,  
i n d i c a t e  N i t r o g l y c e r in  to  be mor e p o w e rfu l th a n  
m ost  s ta n d a r d  m i l i t a r y  e x p lo s iv e s .

f ) M a n u fa c tu r in g  P r o c e s s e s :
N i t r o g l y c e r in  i s  m a n u fa c tu re d  by th e  ,

n i t r a t i o n  o f  g l y c e r in  w it h  m ix ed  a c id  c o n ta in in g  
407o n i t r i c  a c id ,  59 .5% s u l f u r i c  a c id  & 0.5%  w a te r .
One p a r t  o f  g l y c e r in  i s  ad ded  to  4 .3  p a r t s  o f  
m ix ed  a c id  a t  a te m p e ra tu re  bel ow  25 °C . .
A g i t a t i o n  o f th e  r e a c t i o n  m ix tu re  i s  a c co m p li sh e d  
by  th e  u se  o f  com pre ss ed  a i r .  A r a p id  r i s e  in  
t e m p e ra tu re , o r th e  a p p e a ra n c e  o f  re d  fu m es,  
a u to m a t i c a l ly  r e q u i r e s  du m pi ng  o f  th e  c h a rg e

12 6
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NITROGLYCERIN

f) Manufacturing Processes (cont 1d)2
immediately into a drowning vessel filled with 
water. When nitration is complete, the charge 
is run into a separator where the Nitroglycerin 
rises to the top. This is separated and 
neutralized by washing first, with water, then 
with a 2% sodium carbonate solution, and further 
with water. The resulting Nitroglycerin should 
produce washings which do not color phenol
phthalein indicator and, itself, is neutral to 
litmus paper. This product may have a milky 
appearance because of its moisture content, but, 
on storage at normal temperature, the material 
becomes clear.

g) Safety Hazards:
Nitroglycerin is readily absorbed thru the 

skin and into the circulatory system. Inhaled 
vapors are absorbed by the blood. Th£ effect is 
a seve.re & persistent headache. Some relief can 
be obtained by removing an affected person to 
fresh air, or by administering black coffee, 
phenacetin, asprin, caffein citrate or morphine 
acetate. Workers in constant contact with Nitro
glycerin usually develop an immunity to its 
effects. The toxicity of Nitroglycerin does 
not appear to cause organic deterioration in 
workers exposed over long periods of time.

Nitroglycerin is the most hazardous explosive 
manufactured in relatively large quantities. 
Extreme precautions should be taken at all times 
to insure safety during its manufacture & use. 
Nitroglycerin, as such, is not transported by 
common carrier because of its extreme sensitivity 
to shock. A mixture of 70 parts Nitroglycerin 
& 30 parts acetone by weight is relatively 
insensitive and is sometimes transported by 
truck. The Nitroglycerin in such a mixture can 
be separated by adding water, or by evaporating 
the acetone with a current of air. An emulsion 
of 87% Nitroglycerin & 13% water that has been 
stabilized with methyl cellulose also has been 
found to be sufficiently insensitive to permit 
safe handling.
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NITROGLYCERIN

h)  S to r a g e :

N i t r o g ly c e r in  i s  q u i t e  s t a b l e  a t  te m p e r
a tu r e s  bel ow  50°C as  show n by  s to r a g e  t e s t s  & 
s u r v e i l l a n c e  o v er a p e r io d  o f  y e a r s .  At  h ig h e r  
te m p e ra tu re s^  th e  r a t e  o f  d e c o m p o s it io n  i s  r a p i d .  
B ecause  o f i t s  s t a b i l i t y ,  v e ry  low  s o l u b i l i t y  in  
w a te r  & n e u t r a l i t y  o f th e  p u re  m a t e r i a l ,  N i t r o 
g l y c e r in  does n o t c a u se  s i g n i f i c a n t  c o r r o s io n  o f  
m e ta l s .  Th e p re s e n c e  o f more th a n  a t r a c e  o f 
f r e e  a c id  r e n d e r s  N i t r o g ly c e r in  q u i t e  u n s t a b l e ,  
d e c o m p o s it io n  t a k in g  p la c e  w i th in  a  fe w  d a y s .

For p u rp o se s  o f  q u a n t i t y - d i s t a n c e  s to r a g e ,  
N i t r o g l y c e r in  i s  a C la s s  9 e x p lo s iv e .

i )  D e m i l i t a r i z a t i o n  a n d /o r  D is p o s a l P r o c e d u r e s :

N i t r o g ly c e r in  i s  de co m po se d by  a d d in g  i t  , 
s lo w ly  to  10 ti m es  i t s  w e ig h t o f  an  18% s o l u t i o n  
o f  so diu m  s u l f i d e .  H ea t i s  l i b e r a t e d  by t h i s  
r e a c t i o n ,  b u t t h i s  i s  n o t h a z a rd o u s  i f  s t i r r i n g  
o f  th e  m ix tu re  i s  c o n ti n u e d  u n t i l  s o l u t i o n  i s  
c o m p le te . D is c a rd  th e  m ix tu re  by d r a in in g  i t  
i n t o  a d i s p o s a l  p i t  an d c o v e r  w i th  e a r t h .

m) U s e s :

N i t r o g l y c e r in  i s  use d  e x te n s iv e ly  in  
P r o p e l l a n t s ,  D ynam it es,  som e c o m p o s it e  m i l i t a r y  
h ig h  e x p lo s iv e s ,  an d in  a d m ix tu re s  w i th  non
e x p lo s iv e  m a t e r i a l s  to  fo rm  B la s t in g  E x p lo s iv e s .

NITROGLYCERINE
. (

F re n ch  f o r  N i t r o g l y c e r in .

NITROGLYZERIN

Name u sed  i n  Ge rm any & S w it z e r la n d  f o r  N i t r o g l y c e r in .

NITROGUANIDIN

Ge rm an f o r  N i t r o g u a n id in e .

NITROGUANIDINA

I t a l i a n  f o r  N i t r o g u a n id in e .
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NITROKLE TCHA TKA
NITROKLETCHATKA or  NITRQTSELULOSA

Rus sian  fo r N it ro c e ll u lo s e . .

NITROLIT (b u rs ti n g  ch ar ge )

A German c as t- lo ad ed  exp lo si ve  m ix tu re . Th ere is  no 
co rr es pondin g  US co m po si tion . See un de r German E xplo si ves.

NIT ROME TRIOL O,  NI TR OF EN TA GjJCER IN A o r  METRIOLO f
I t a l i a n  fo r  M et ri o l T r in i t r a t e .  See M et ri o lo  un de r 

I t a l i a n  E x p lo si ves.  .

NITRONAFTITA (b u rs ti n g  ch ar ge )

I t a l i a n  p re ss- lo ad ed  exp lo si ve  m ix tu re . Th ere is  no 
corr esp ondin g  US co m po si tion . See un de r I t a l i a n  E xplo si ves.

NITROPENTA, NITROPENTAERITRITA or  PENT RITA

Sp an ish fo r PETN. See P e n tr i ta  un de r Sp an ish E xplo si ves.

NITROPENTA or  NITROPENTAERYTHRIT , (

German fo r PETN. See P e n tr i t  un de r German E xp lo si ves.

NITR OP EN TA GL ICE RIN A
I t a l i a n  fo r  M et ri o l T r in i t r a t e .  See M et ri o lo  un de r 

I t a l i a n  E xp lo si ves.  ” '

NITRQTSELULOSA or  NITROKLETCHATKA

Rus sian  fo r N it ro c e ll u lo s e .

NITROZELLULOSE or  NITROCELLULOSE

Names used  in  Germany and in  Sw itze rl an d fo r N it ro 
c e l lu lo s e .

NITRURE de PLOMB

Fr en ch  fo r Lead Azide . Also B elg ia n .
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NITRURO d e  PLOMO

NITRURO de PLQMO

S p a n is h  f o r  Lea d A z id e .

NIZOL • .

Sw is s h ig h - e x p lo s iv e  b u r s t i n g  c h a rg e .

NOBELIT

A Ge rm an & Sw ed is h  p e r m is s ib le  Ammonium N i t r a t e  G e la t i n  
D ynam it e .

NOBELITE ( p l a s t i c  d y n a m it e )  ,

A F re n ch  P l a s t i c  E x p lo s iv e  c o m p o s it io n  s u i t a b l e  f o r  
b l a s t i n g  & d e m o l i t io n  p u r p o s e s . T h ere  i s  no  c o r r e s p o n d in g  
US c o m p o s i ti o n . Se e u n d e r F re nch  E x p lo s iv e s .

NOUGAT o r MST ( b u r s t i n g  c h a rg e )

I t a l i a n  A m a to l- ty p e  e x p lo s iv e  m ix tu re . T h ere  i s  no  
c o r r e s p o n d in g  US c o m p o s it io n . Se e Nou ga t u nder I t a l i a n  
E x p lo s iv e s .

NOVIT

Sw ed is h  u n d e rw a te r  e x p lo s iv e .  A s i m i l a r  m ix tu re  was  
u sed  by  th e  German s u n d e r th e  name S c h ie s s w o l le  18 o r 
TSM V1-101, an d by  t h e  J a p a n e s e  u n d e r th e  name A (k o ) , Ty pe_A  
o r O ts u -B .

NPMn ( E x p lo s i f )  ( b o o s te r  e x p lo s iv e )

A F re n ch  PETN b o o s te r  e x p lo s iv e  m ix tu re . T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s i ti o n . Se e R e la is  ( E x p lo s i f  p o u r)  
u n d e r F re n ch  E x p lo s iv e s .

NT (E x p lo sif )

A F re n ch  d e s ig n a t io n  f o r  A m ato l.  Se e u n d e r F re n ch  
E x p lo s iv e s .
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NTMX

NTMX ( E x p l o s i f )  ( b u r s t i n g  c h a rg e )

A F re n c h  Ammonium N i t r a t e  b u r s t i n g  c h a rg e  m ix tu r e .  
T h e re  i s  no  c o r r e s p o n d in g  US c o m p o s i t io n .  See  u n d e r  F re n c h  
E x p l o s i v e s . ’

NX ( E x p l o s i f )  ( b u r s t i n g  c h a rg e )  ’

A F re n c h  Ammonium N i t r a t e  c o m p o s i t io n  s i m i l a r  to  NTMX 
( E x p l o s i f ) .  S ee  u n d e r  F re n c h  E x p lo s iv e s .

0 o r  PC ( E x p l o s i f )

F re n c h  d e s i g n a t i o n  f o r  C h lo r a te  o r  C h e d d i t e - ty p e  
e x p l o s i v e s .  S ee  CSE ( E x p lo s i f )  u n d e r  F re n c h  E x p lo s iv e s .

OCTOGEN

Ger m an  f o r  HMX. .

OCTOGENE

F re n c h  f o r  HMX.

OGNEPROVODNYI SHNUR

Soviet Black Powder Fuse.

OKTOGHEN

R u s s ia n  f o r  HMX.

OLIO d i  SGOCCIOLAMENTO

I t a l i a n  D rip  O i l .

OLIO ESPLOS IVO i NITROG LICERINA o r  TRIN ITRO GLIC ERIN A

Italian for Nitroglycerin. See Nitroglicerina under 
Italian Explosives.
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ONAYAKU

ONAYAKU ( b u r s t i n g  c h a rg e )

A J a p a n e s e  c a s t a b l e  m ai n  f i l l e r  f o r  p r o j e c t i l e s .  Th e 
c o m p o s it io n  i s  s i m i l a r  to  th e  S o v ie t  m ix tu re  R u s k i i_ s g la v . 
Se e a l s o  u n d e r J a p a n e s e  E x p lo s iv e s .

OSHITSUYAKU

Se e K o s h i ts u  u n d e r J a p a n e s e  E x p lo s iv e s .

OSHIYAKU ( b u r s t i n g  c h a rg e )

A J a p a n e s e  p r e s s - lo a d e d  m ai n f i l l e r  f o r  a r m o r - p ie r c in g  
p r o j e c t i l e s .  T h e re  i s  no c o r re s p o n d in g  US c o m p o s i ti o n . Se e 
u n d e r J a p a n e s e  E x p lo s iv e s .

OSHQKUYAKU (A rm y),  SHIMOSE, SHIMOSE BAKUYAKU (N av y)  o r  PIKURINSAN 

J a p a n e s e  f o r  P i c r i c  A c id .

OSSONITE (m in in g  e x p lo s iv e )

I t a l i a n  l i q u i d  m in in g  e x p lo s iv e .  T h e re  i s  no  
c o r re s p o n d in g  US c o m p o s i ti o n . Se e u n d e r I t a l i a n  E x p lp s iv e s .

OSVETITEL /NYIYE, SOSTAVY

S o v ie t  I l l u m i n a t i n g  C o m p o s it io n s . Se e P i r o te k h n ic h e s k iy e  
s o s ta v y  u n d e r  S o v ie t  E x p lo s iv e s .

OTSU-B

Se e A£ ko ) u n d e r  J a p a n e s e  E x p lo s iv e s .

ii
OXYPIKRINSAURE o r  TRINITRORESORZIN

Sw iss names f o r  S ty phnic  A ci d.  See  T r in i t r o r e s o r z in  und er  
Sw iss  E x p lo s iv e s . --------------------------

P ( E x p lo s i f )

F re n ch  d e s ig n a t io n  f o r  a  C h e d d i te - ty p e  e x p lo s iv e .  Se e 
E x p lo s if _ P  u n d e r  F re n c h  E x p lo s iv e s .
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PA ( b u r s t in g  c h a rg e )

An I t a l i a n  c a s t a b le  PETN e x p lo s iv e  m ix tu re . T here  i s  
no  c o r re s p o n d in g  US c o m p o s it io n . Se e under I t a l i a n  E x p lo s iv e s

PAM ( b u r s t in g  e x p lo s iv e )

I t a l i a n  h ig h -e x p lo s iv e  b u r s t in g  c h a rg e . T h e ,c o m p o s it io n  
i s  n o t r e p o r t e d .  Se e under I t a l i a n  E x p lo s iv e s .

PAN ( b u r s t in g  c h a rg e )  . .

I t a l i a n  h ig h -e x p lo s iv e  b u r s t i n g  c h a rg e . T here  i s  no  
c o r re s p o n d in g  US c o m p o s it io n . Se e u n d e r I t a l i a n  E x p lo s iv e s .

PANA ( b u r s t in g  e x p lo s iv e )

I t a l i a n  h ig h -e x p lo s iv e  b u r s t in g  c h a rg e . The c o m p o s it io n  
i s  n o t r e p o r t e d .  Se e under I t a l i a n  E x p lo s iv e s .

PARAMMON ( b u r s t in g  c h a rg e )  f

A German C h e d d it e - ty p e  e x p lo s iv e  d e v e lo p e d  f o r  m i l i t a r y  
p u rp o s e s . T h e re  i s  no  c o rre s p o n d in g  US c o m p o s it io n . Se e 
u n d er German E x p lo s iv e s .

PE

S p a n is h  a b b r e v ia t io n  fo r  C om posi ti on  C. Se e Ex og en o 
plastico under Spanish Explosives.

PENT AERYTHRIT-TETRANITRAT o r NITROPENTAERYTHRIT

Names u se d  in  S w it z e r la n d  f o r  PETN.

PENTAGLYCERINE TRINITRATE

F re n ch  f o r  P e n ta g ly c e r in  T r i n i t r a t e .  Se e T r i n i t r a t e  
de p e n ta g ly c e r in e  under F re nch  E x p lo s iv e s .
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PENTASTIT

PENTASTIT ( b u r s t i n g  c h a rg e )

S w is s t r a d e  nam e f o r  m i l i t a r y  h ig h  e x p lo s iv e s  p re p a re d  
by  p h le g m a ti z in g  PETN w i th  p e n t a e r y t h r i t o l  t e t r a s t e a r a t e .  ' 1

Alum inu m may a l s o  be  i n c o r p o r a te d  i n t o  th e  c o m p o s i ti o n . T h ere  
a r e  no  c o r r e s p o n d in g  US c o m p o s i ti o n s . Se e u n d e r Sw is s E x p lo 
s iv e s  .

PENTHRITE

F re n ch  f o r  PETN.

PENTOL
. ii

Ge rm an  nam e f o r  P e n t o l i t e .  Se e F u l lp u lv e r  Nr 42  u n d e r 
Ge rm an E x p lo s iv e s .

PENTOLITA o r  PENTRITOL

S p a n is h  f o r  PETN.

PENTOLITE ( b u r s t i n g  c h a rg e )

a ) F o re ig n  N o m e n c la tu re :
B r i t a i n :
F ra n c e : "
Ge rm an y:
I t a l y :
Ja p a n :
S p a in :
S w it z e r la n d :

P e n t o l i t e
P e n t o l i t e
F u l lp u lv e r  Nr 4 2 , P e n to l  & P e n t r i t o l
P e n t r i t o l o  & P e n t r o l
P e n to r i r u
P e n t o l i t a  & P e n t r i t o l
P e n tro  & P e n t r y l  .
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PENTOLITE

b)  O r ig in :

P e n t o l i t e  cam e i n to  u se  by  s e v e r a l  
c o u n t r i e s  d u r in g  WW I I ,  p r im a r i ly  as  a b u r s t i n g  
c h a rg e  & as a b o o s te r - s u r ro u n d  c h a rg e .

c ) C he m ic al  C o m p o s it io n :

P e n t o l i t e  i s  a m ix tu re  o f PETN & TNT in  
v a r io u s  p r o p o r t io n s .  Th e m ix tu re  in  50 /5 0  
p r o p o r t io n s  i s  th e  on e m os t com monly  u s e d .
O th er m ix tu re s  c o n ta in  a h ig h e r  p e rc e n ta g e  o f  
TNT. Wax i s  so m et im es  ad de d a s  a d e s e n s i t i z e r .

d)  C h a r a c t e r i s t i c s :

P e n t o l i t e  50 /5 0  i s  a y e ll o w -w h it e  to  l i g h t  
b u f f  e x p lo s iv e  w hic h m e lt s  a t  76 °C . I t  has a 
c a s t  d e n s i ty  o f 1 .6 5  gm /c c . P e n t o l i t e  w i l l  
d e to n a te  when s u b je c te d  to  a te m p e ra tu re  o f  220°C 
f o r  5 s e c o n d s . P e n t o l i t e  i s  in te r m e d ia te  be tw een  
PETN & TNT in  i t s  s e n s i t i v i t y  to  im p a c t.  I t  i s  
a s  b r i s a n t  a s  T e t r y l  an d 125% as  p o w e rf u l as  TNT. 
Th e r a t e  o f  d e to n a t io n  o f P e n t o l i t e  i s  7450 
m e te rs /s e c o n d  a t  d e n s i ty  1 .6 5  gm /c c .

e) M a n u fa c tu ri n g  P r o c e s s e s :

, P e n t o l i t e  i s  m a n u fa c tu re d  by two  m eth o d s.
In  th e  s lu r r y  m et hod, PETN i s  su sp ended  by  
a g i t a t i n g  i t  i n  w a te r  h e a te d  to  80 °C . TNT i s  
th e n  ad de d 't o  th e  s l u r r y .  Th e TNT m e lt s  & c o a ts  
th e  PETN p a r t i c l e s .  Upon c o o li n g  th e  s l u r r y ,  
th e  TNT s o l i d i f i e s .  Th e c o a te d  g ra n u le s  a r e  
c o l l e c t e d  on a f i l t e r  an d d r i e d .  In  th e  
c o p r e c ip i t a t i o n  m et hod, PETN & TNT a re  d is s o lv e d  
s e p a r a te ly  in  a c e to n e  s o l u t i o n s .  T hese  s o lu t i o n s  
a re  m ix ed ^a nd  th e  two e x p lo s iv e s  a r e  p r e c i p i t a t e d  
s im u lt a n e o u s ly  by p o u r in g  th e  m ix ed  s o lu t i o n s  i n to  
w a te r .  The p r e c i p i t a t e d  s o l i d  i s  s e p a r a te d  an d 
d r i e d .
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PENTOLITE

f ) S to r a g e :

5 0 /5 0  P e n t o l i t e  i s  s l i g h t l y  l e s s  s t a b l e  
th a n  PETN, b u t i t  i s  o f  s a t i s f a c t o r y  s t a b i l i t y  
an d h a s  b e e n  fo und to  c o n ta in  no  e x c e s s  a c i d i t y  
a f t e r  s to r a g e  a t  65°C  f o r  2 y e a r s .  H ow ev er , 
P e n t o l i t e  may u n d e rg o  som e e x u d a t io n  i f  s to r e d  
f o r  lo n g  p e r io d s  o f  ti m e  ab ove 50 C.  Dry 
P e n t o l i t e  h as  no  c o r r o s iv e  a c t i o n  on  common 
m e ta l s ,  b u t  i n  th e  p re s e n c e  o f  0.57© m o is tu r e ,  
i t  h a s  v e ry  s l i g h t  a c t i o n  on  c o p p e r , b r a s s  & 
z i n c .

F o r p u rp o se s  o f  s to r a g e  c o m p a t ib i l i t y  
g ro u p in g  an d q u a n t i t y - d i s t a n c e  c l a s s ,  P e n t o l i t e  
i s  a  Gro up  I ,  C la s s  9 e x p lo s iv e .

g)  U se s :

B ecause  P e n t o l i t e  i s  r e a d i l y  i n i t i a t e d ,  
b r i s a n t  & c a s t a b l e ,  i t  i s  u sed  a s  a b u r s t i n g  
c h a rg e , sh ap ed  c h a rg e , r o c k e t  w arh ead  c h a rg e , 
an d a s  a  d e m o l i t io n  c h a rg e . D uri ng  WW I I  J a p a n  
u se d  P e n t o l i t e  a s  a  b u r s t i n g  c h a rg e  f o r  m ach in e  
gu n b u l l e t s  a s  s m a ll  a s  7 .7  mm in  c a l i b e r .

PENTORIRU

J a p a n e s e  f o r  5 0 /5 0  P e n t o l i t e .

PENTRINITA ( b u r s t i n g  c h a rg e )

A S p a n is h  e x p lo s iv e  c o n s i s t i n g  o f  PETN & N i t r o g l y c e r in  
w h ic h  may be g e l a t i n i z e d  by a d d in g  C o ll o d io n  C o t to n . T h e re  
i s  no  c o r r e s p o n d in g  US c o m p o s i ti o n . Se e u n d e r  S p a n is h  
E x p lo s iv e s . •

PENTRINITE ( b u r s t i n g  e x p lo s iv e )

An I t a l i a n  & S w is s  e x p lo s iv e  b u r s t i n g  c h a rg e . T h e re  
i s  no  c o r r e s p o n d in g  US c o m p o s i ti o n . Se e u n d e r I t a l i a n  
E x p lo s iv e s , an d u n d e r  Sw is s E x p lo s iv e s .

PEN TRIT, NITROPENTA o r  NITROPENTAERYTHRIT

Ge rm an f o r  PETN. Se e P e n t r i t  u n d er Ge rm an E x p lo s iv e s  
an d u n d e r Sw is s E x p lo s iv e s .
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PENTRITA

PENTRITA, NITROPENTA or . NITROPENTAERITRITA

S p a n is h  f o r  PETN. See P e n t r i t a  u n d er S p a n is h  E x p lo s iv e s .

PENTRITE, TETRANITRATO d i  PENTAERITRITE o r TETRANITROPENTAERITRITE

I t a l i a n  f o r  PETN. See P e n t r i t e  u nder I t a l i a n  E x p lo s iv e s .

PENTRITOL
' u

German & S p an is h  name f o r  P e n t o l i t e .  Se e F u l lp u lv e r  
Nr 42 u n d er Germa n E x p lo s iv e s , an d P e n t o l i t a  un d er Upa ni .sk 
E x p lo s iv e s .

PENTRITOLO

I t a l i a n  f o r P e n t o l i t e .

PENTRO o r PENTRYL

. Sw is s name s f o r  P e n t o l i t e .

PENTROL

I t a l i a n  f o r  50 /5 0  P e n t o l i t e .

PENTRYL o r NITRATE de  TRINITROPHENYLNITRAMINOETHANOL

F re nch  h ig h -e x p lo s iv e  co mpo un d.  f

PENTYL

Sw ed is h name  f o r  PETN.

PERCHLORATIT (d e m o lit io n  e x p lo s iv e )

A German m i l i t a r y  & i n d u s t r i a l  C h e d d it e - ty p e  e x p lo s iv e .  
Se e Cbeddit  under Ger man E x p lo s iv e s .

i
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PERCHLORATSPRENGSTOFFE

PERCHLORATSPRENGSTOFFE

G er m an  P e r c h l o r a t e  E x p lo s iv e s  o f  th e  C h e d d i te  t y p e .

PERM ISSIBL E EXPLOSIVES ( b l a s t i n g  e x p l o s i v e s  s a f e  a g a i n s t  f i r e d a m p  
& c o a l  d u s t )

a ) F o r e ig n  N o m e n c la tu re :
B e lg iu m :

B r i t a i n :
F ra n c e :

G erm any :

H u n g a ry :

I t a l y :

S o v i e t  U n io n
S p a in :

S w i tz e r l a n d :

Explosifs SGE & Explosifs anti- • 
g r i s o u t e u x  .
P e r m i t t e d  E x p lo s iv e s  ’
E x p l o s i f s  a n t i g r i s o u t e u x ,  ’ 
E x p l o s i f s  de  F a v i e r  & E x p l o s i f s  
de  S u re te ^  ( S a f e t y  E x p lo s iv e s )  
S c h l a g w e t t e r s i c h e r e  Spr en gs to ff e,  
S ic he rh ei ts -d yn am it  (S af et y D yn am ites ) 
S i c h e r h e i t s s p r e n g s t o f f e  ( S a f e ty  
E x p l o s i v e s ) , W e t t e r s i c h e r e  
S p r e n g s t o f f e  & W e t t e r s p r e n g s t o f f e  
B i z t o n s a g i , E n g e d ^ l y e z e t t , 
K e z e l ^ s b i z t o s , K e z ^ l e s b i z t o s  d in a m t 
& S u j t o l e g b i z t o s  l o z z e r  
E s p l o s i v i  a m m i s s i b i l i ,  E s p l o s i v i  
a n t i g r i s o u t o s i  & E s p l o s i v i  d i  • 
s i c u r e z z a  ( S a f e t y  E x p lo s iv e s )  
A n t i g r i s u t n y i y e  VV ( V z r y v c h a ty iy e  
V e s h c h e s t v a ) , B e z o p a s n y iy e  W  
( S a f e t y  E x p lo s iv e s )  & P re d o k -  
h r a n i t e l ’n y iy e  W  .
E x p lo s iv o s  a n t i g r i s u ,  E x p lo s iv o s  
a p ro b a d o s  6c E x p lo s iv o s  d e  s e g u r id a d  
( S a f e ty  E x p lo s iv e s )
Sam e a s  German ySe e a l s o  AMMONIUM NIT RAT E DYNAMITE & DY NA MIT E.

PERMITE ( d e m o l i t i o n  e x p l o s i v e )  .

A B e lg ia n  Amm onium  N i t r a t e  m i l i t a r y  d e m o l i t i o n  e x p l o s i v e .  
T h e re  i s  no  c o r r e s p o n d in g  US c o m p o s i t io n .  See  u n d e r  B e lg ia n  
E x p l o s i v e s .

PERMONITE SGP (m in in g  e x p l o s i v e )

A B e lg ia n  p e r m i s s i b l e  m in in g  e x p l o s i v e .  T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s i t io n .  See  u n d e r  B e lg ia n  E x p l o s i v e s .
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PERTITE

PER TIT E, MELINITA,  TRINITROFENOLO o r  ACIDO PICRICO

I t a l i a n  f o r  P i c r i c  A c id . Se e A ci do p i c r i c o  u n d e r 
Italian Explosives.

PETN o r  PENTAERYTHRITOL TETRANITRATE (h ig h  e x p lo s iv e )

a ) F o re ig n  N o m en c la tu re :

Bel gi um : P e n t h r i t e  6c T e t r a n i t r o -  
p e n t a e r y t h r i t e

F ra n ce : P e n t h r i t e  & T e t r a n i t r o -  
p e n t a e r y t h r i t e

Germany: N i t r o p e n ta , N i t r o p e n t a e r y th r i t  
6c P e n t r i t

I t a l y : P e n t r i t e , T e t r a n i t r a t o
d i  P e n t a e r i t r i t e  6c T e t r a n i t r o -
p e n t a e r i t r i t e

Ja p an : S hoeiy ak u
S o v ie t  U ni on : TEN ( T e t r a e r i t r i t  n i t r a t )
S pa in : N i t r o p e n ta ,  N i t r o p e n t a e r i t r i t a  

6c P e n t r i t a
Swede n: P e n ty l
S w it z e r la n d : N i t r o p e n t a e r y t h r i t , P e n ta e ry -  

t h r i t - t e t r a n i t r a t  6c P e n t r i t

b)  O r ig in :

' PETN was  known as  an  e x p lo s iv e  in  189 4 when
i t  was p ro pose d  as an  a d d i t io n  to  P r o p e l l a n t s  to  
r a i s e  t h e i r  f la m m a b il it y  6c e a se  o f  c o m b u s ti o n . 
M etho ds  o f p re p a r in g  PETN w r e  d e s c r ib e d  by 
L . Vig no n 6c F.  G eri n  (1 9 0 1 ),  C la ess .e n  (Germ an 
P a te n t  26 50 25  o f 1912),  an d A. 3 te t tb a c h e r  (1 91 6 6c 
1 9 2 9 ).  PETN was  n o t u se d  on a p r a c t i c a l  b a s i s  u n t i l

. a f t e r  WW I .

c ) C hem ic al  C om posi ti on  an d P h y s ic a l  P r o p e r t i e s :

PETN i s  an  a l i p h a t i c  n i t r a t e  h a v in g  th e  
s t r u c t u r e

' ch2.ono2
O2 NO.H2 C-C-CH9 .ONO2  .

CH2 .ONO2

I t s  m o le c u la r  w e ig h t i s  316 .1 45  an d N it ro g e n  c o n te n t  
17 .727 c. Th e com pou nd a p p e a rs  a s  w h it e  p r i s m a t ic  
n e e d le s  w hic h  m e lt  a t  1 4 1 .3 °C . Th e c r y s t a l  d e n s i ty
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PETN

c ) C hem ic al C o m p o s it io n  an d P h y s ic a l  P r o p e r t i e s  ( c o n t 1d ) :

i s  1 .7 6 5  gm /c c an d p r e s s e d  d e n s i t y  i s  1 .7 4  gm /c c 
a t  40,000  p s i .  PETN i s  p r a c t i c a l l y  i n s o l u b l e  in  
w a te r ;  v e ry  s l i g h t l y  s o lu b le  in  m e th a n o l,  
e th a n o l ,  e t h e r ,  c a rb o n  t e t r a c h l o r i d e  & c y c lo -  , 
h e x a n o l;  s l i g h t l y  s o lu b le  in  h o t e th a n o l ,  h o t 
to lu e n e  & h o t b e n z en e ; an d v e ry  s o lu b l e  in  
a c e to n e  & m eth y l a c e t a t e .

d) T e s t  M et ho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :

PETN i s  n o t  a s  s e n s i t i v e  to  im p a c t a s  
N i t r o g l y c e r in  o r N i t r o c e l l u l o s e ,  b u t i s  s l i g h t l y  
more s e n s i t i v e  th a n  RDX & T e t r y l .  I t  i s  l e s s  
s e n s i t i v e  to  f r i c t i o n  th a n  RDX. I t s  e x p lo s io n  
te m p e ra tu re  t e s t  v a lu e  i s  225°C (w it h  d e c o m p o s it io n )  
i n  5 s e c o n d s . V a ri o u s  t e s t s  i n d i c a t e  PETN t o  be  
a h ig h ly  b r i s a n t  & p o w e rf u l e x p lo s iv e .  I t s  r a t e  
o f  d e to n a t io n  i s  7300  m e te r s /s e c o n d  a t  a p r e s s e d  
d e n s i t y  o f  1 .7 0  gm /c c . In  g e n e ra l  PETN, RDX & 
N i t r o g l y c e r in  a r e  c o n s id e re d  to  be th e  mos t  
p o te n t  o f  th e  s ta n d a r d  m i l i t a r y  e x p lo s i v e s .

e ) M a n u fa c tu r in g  P r o c e s s e s : •
PETN i s  m a n u fa c tu re d  by t r e a t i n g  p e n ta e r y 

t h r i t o l  w i th  e i t h e r  n i t r i c  a c id  a lo n e ,  o r n i t r i c  
a c id  fo ll o w e d  by a d d i t i o n  o f c o n c e n t r a te d  
s u l f u r i c  a c i d .  Th e p r e f e r r e d  m et ho d in  th e  USA 
i s  w i th  n i t r i c  a c id  a lo n e ’. T h is  m et ho d i s  
a c c o m p li sh e d  by a d d in g  p e n t a e r y t h r i t o l  t o  96% 
n i t r i c  a c id ,  w i th  s t i r r i n g ,  an d m a in ta in in g  a 
te m p e ra tu re  bel ow  25°C . A f te r  20 m in u te s , t h i s  
s o l u t i o n  i s  ad ded  to  c o ld  w a te r  in  a d ro w n in g  
t a n k .  Th e p r e c i p i t a t e d  PETN ,i s  re m ov ed  by •
f i l t e r i n g  an d w as he d w it h  w a te r .  Th e n e u t r a l  
PETN i s  d i s s o lv e d  in  a c e to n e  an d p r e c i p i t a t e d  ’ 
by a d d in g  c o ld  w a te r  to  th e  a c e to n e  s o lu t io n ^
Th e w a te r -w e t  PETN i s  g e n e r a l l y  n o t d r i e d  
b e f o r e  u s e .

f )  S to r a g e : , .

V a r io u s  t e s t s  show PETN to  be mor e s t a b l e  
th a n  N i t r o c e l l u l o s e  o r N i t r o g ly c e r in  a t  
e le v a te d  te m p e r a tu r e s , b u t l e s s  s t a b l e  th a n  RDX, 
T e t r y l  o r  TNT. S to ra g e  a t  65°C f o r  20 m onth s 
does  n o t  c a u se  i n s t a b i l i t y  o r un du e a c i d i t y .  At  
o r d in a r y  te m p e ra tu re s  o r  a t  e le v a te d  te m p e r a tu r e s ,
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PETN

f )  S to ra g e  ( c o n t ’d ) :

d ry  PETN does  n o t c o rro d e  common m e ta ls . In  
th e  p re s e n c e  o f m o is tu re , s l i g h t  c o r r o s io n  o f  
b r a s s ,  cad mium  & z in c  o c c u rs .

For  p u rp o se s  o f  s to r a g e  c o m p a t ib i l i t y  
g ro u p in g  an d q u a n t i t y - d i s t a n c e  c l a s s ,  PETN (w et)  
i s  a Gr oup M, C la ss  9 e x p lo s iv e .

g)  D e m i l i t a r i z a t i o n  a n d /o r  D is p o s a l P r o c e d u r e s :

PETN i s  de co m po se d by d i s s o l v in g  i t  i n  8 
ti m es  i t s  w e ig h t o f t e c h n ic a l  g ra d e  a c e to n e .

T h is  s o lu t i o n  may be bu rn ed  in  a la rg e *  sh a ll o w  
c o n ta in e r .  A no th er m etho d o f  d i s p o s in g  o f  th e  
PET N -a ce to ne s o lu t i o n  i s  to  ad d 7 p a r t s  by  
w e ig h t o f a so di um  s u l f i d e  s o lu t i o n  (1 p a r t  
so di um  s u l f i d e  in  2 p a r t s  w a te r )  h e a te d  to  80°C 
to  th e  a c e to n e  s o lu t i o n  warmed to  40  C. Mix  th e  
two s o lu t i o n s  a t  su ch  a r a t e  t h a t  th e  a c e to n e  
s o lu t i o n  does n o t b o i l .  A f te r  m ix in g  i s  c o m p le te , 
c o n ti n u e  to  s t i r  f o r  1 /2  h o u r . D is c h a rg e  th e  
m ix tu re  i n to  a d i s p o s a l  p i t .

h)  U se s : •
. PETN i s  use d  in  b o o s te r s  & in  D e to n a ti n g

Fuse  (P r im a c o rd ) . I t  i s  a l s o  use d  a s  an  
in g r e d i e n t  o f P ri m in g  C o m p o s it io n s . PETN i s  
use d  i n  th e  m a n u fa c tu re  o f P e n t o l i t e  & o th e r  
co m p o s it e  b u r s t in g  c h a rg e s . PETN m ee ti n g  c e r t a i n  
g r a n u la t io n  re q u ir e m e n ts  i s  use d  in  D e to n a to rs  & 
B la s t in g  C aps.

PETN p h le g m a ti z e d  w it h  wax  i s  use d as a 
b u r s t i n g  c h a rg e  in  sm a ll  c a l i b e r  I t a l i a n  &
S o v ie t  S h e l l s .

PFEIFPATRONEN

Ge rman W h is t li n g  C a r t r i d g e s .  Se e F e u rw e rk e re i u nder 
Ge rman E x p lo s iv e s .

PH -S A LZ o r  DIAMN

German f o r  E th y le n e d ia m in e  D i n i t r a t e .

i
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PICRATE d ’AMMONIAQUE

PICRATE d , AMMONIAQUE

F re n ch  f o r Ammonium P i c r a t e .

PICRATE AMMONICO o r  PICRATE d , AMMONIO

I t a l i a n  f o r  Ammonium P i c r a t e .

PICRATO AMONICO

S p a n is h  f o r  Ammonium P i c r a t e .

PICRATOL

Se e MAT u n d e r  I t a l i a n  & S p a n is h  E x p lo s iv e s .

PIC RIC ACID o r  TRINITROPHENOL (h ig h  e x p lo s iv e )  

a )  F o re ig n  N o m e n c la tu re :

B r i t a i n : L y d d it e
F ra n c e : A cid e  p i c r i q u e ,  M e l in i t e  o r 

T r in i t r o p h e n o l (( .
G er m an y: B i t t e r s a u r e ,  F u l l p u l v e r ’Nr 2 , 5 

& 2 4 ;.  P ik r in s a u r e
H u n g a ry : P ik r in s a v  & T r in i t r o p h e n o l
I t a l y : A ci do  p i c r i c o ,  M e l i n i t a ,  P e r t i t e  

o r  T r i n i t r o f e n o l o
Ja p a n : O sh ok uy ak u (A rm y) , P ik u r in s a n ,  

Shi m os e & Sh im os e Bak uy ak u (N av y)
S o v ie t  U nio n: M e l i n i t ,  P ik r in o v a y a  k i s l o t a  & 

T r in i t r o f & n o l
S p a in : A ci do  p i c r i c o ,  P i c r i n i t a  & 

T r i n i t r o f e n o l
Sw eden : P ik r in s j r r a  »

P i k r i n s a u r eS w itz e r la n d :

b)  O r ig in :

P i c r i c  A ci d was f i r s t  p r e p a re d  in  1771  by  
W o u lf f who  r e a c te d  n i t r i c  a c id  w i th  in d ig o  an d 
o b ta in e d  a  y e ll o w  d y e . Ha usma nn i s o l a t e d  
P i c r i c  A ci d  in  1778. I t s  p r e p a r a t i o n  wa s r e p o r t e d  
by  many c h e m is ts  b u t ,  i n  184 1,  L a u re n t

lU 2
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PICRIC ACID

b) Origin (cont’d):
established its identity. Picric Acid was used 
as a yellow dye until Turpin (1885) proposed its 
use as'a bursting charge for high-explosive shells 
The British adopted Picric Acid as a military 
explosive in 1888 under the name Lyddite. Other 
nations soop began to use it as the rfirst melt-
loaded military high explosive. Many mixtures 

of other explosives & Picric Acid were developed. 
Picric Acid & its composite explosives are still 
used in some foreign countries. In the USA,
Picric Acid is used for the manufacture of 
Ammonium Picrate (Explosive D).

c) Chemical Composition and Physical Properties:
Picric Acid is an aromatic nitrocompound 

having the following structure:

Its molecular weight is 229.11 and Nitrogen 
content 18.34%. When crystallized from ethanol, 
it is obtained as yellow orthorhombic crystals 
melting at 122.5°C without decomposition. Picric 
Acid has a crystal density of 1.763 gm/cc, a 
pressed density of 1.64 gm/cc at 20000 psi, and 
a density of 1.71 when cast. It is slightly 
soluble in water at normal temperature and 
moderately soluble in hot water; slightly soluble 
in ether, carbontetrachloride & carbon disulfide; 
and readily soluble in hot ethanol, benzene, 
toluene, acetone, methanol & other solvents.

d) Test Methods and Explosive Characteristics:
Picric Acid is only slightly more sensitive 

to impact than TNT. The explosion temperature 
tdst value of Picric Acid (320°C) is lower than 
that of TNT (475°C) but higher than Tetryl (257°C) 
Picric Acid is equal to or superior to TNT in 
brisance, and it is more powerful in ballistic
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PIC RIC  ACID

d ) T e s t  M et ho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s  ( c o n t 1d )

pen dulu m  & T ra u z l t e s t s  th a n  TNT. At  a  c a s t  
d e n s i t y  o f  1 .7 1  gm /c c , th e  r a t e  o f  d e to n a t io n  
o f  P i c r i c  A ci d  i s  7350 m e te rs /s e c o n d  .

e ) M a n u fa c tu r in g  P r o c e s s e s :

B ecause  o f  th e  v io le n c e  o f  th e  r e a c t i o n  & 
low y i e l d s ,  P i c r i c  A ci d i s  n o t p re p a re d  by  th e  
d i r e c t  n i t r a t i o n  o f  p h e n o l.  How ev er , by 
r e a c t i n g  p h e n o l w it h  s u l f u r i c  a c id  to  fo rm  
o r th o -  an d p a ra -p h e n o l  s u l f o n i c  a c i d s ,  th e s e  
p r o d u c ts  c a n  be  n i t r a t e d  to  y i e l d  P i c r i c  A c id .

A n o th e r p ro c e s s  i n v o l v e s 't h e  c o n v e rs io n  
o f  d in i t r o c h lo r o b e n z e n e  i n t o  d i n i t r o p h e n o l  an d 
n i t r a t i o n  o f  t h i s  to  P i c r i c  A c id .

A c a t a l y t i c  p ro c e s s  in v o lv e s  th e  r e f l u x in g  
o f  1 p a r t  b en zen e  w i th  4 1 /4  p a r t s  o f  n i t r i c  
a c id  in  w hic h  1 /2 0  p a r t  o f m e rc u r ic  n i t r a t e  h as  
been  d i s s o l v e d .  D i s t i l l a t i o n  o f  th e  r e f lu x e d  
m ix tu re  an d f i l t e r i n g  & c o o li n g  o f th e  r e s id u e  
y i e l d  P i c r i c  A c id . Th e c ru d e  p ro d u c t  i s  
w as hed  w i th  c o ld  w a te r  an d r e c r y s t a l l i z e d  from  
h o t  w a te r  o r b e n z e n e .

f )  S a fe ty  H a z a rd s :
P i c r i c  A ci d has  a s t r o n g  s t a i n i n g  a c t i o n  

on  huma n s k in ,  b u t i t  i s  n o t a s  to x ic  a s  som e 
o th e r  a ro m a ti c  n it ro c o m p o u n d s . Th e d u s t  fr om  
P i c r i c  A ci d  sh o u ld  n o t be  i n h a le d .  F re q u e n t 
b a th s  & c h an g es  o f  clothes are recommended for 
w o rk e rs  who m a n u fa c tu re , h a n d le  & lo a d  P i c r i c  
A c id . I f  o f  h ig h  p u r i t y ,  P i c r i c  A ci d i s  n o t 
u n d u ly  h a z a rd o u s  w i th  r e s p e c t  to  s e n s i t i v i t y .

g)  S to r a g e :

P i c r i c  A ci d i s  o f  a h ig h  o rd e r  o f  
s t a b i l i t y ,  b e in g  co m p ara b le  to  TNT in  t h i s  
r e s p e c t .  L o n g -t e rm  s to r a g e  t e s t s  a t  norm al  
t e m p e ra tu re s  sho w no  e v id e n c e  o f  m e a s u ra b le  
d e t e r i o r a t i o n .

Dr y P i c r i c  A ci d  h as  l i t t l e  e f f e c t  on 
o r d in a r y  m e ta l s .  M o is t P i c r i c  A ci d i n  c o n ta c t  
w i th  i r o n ,  l e a d ,  n i c k e l ,  z in c  & c o p p e r  can  fo rm

i
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PICRIC  ACID

g)  S to ra g e  ( c o n t ’d ) :

e x tr e m e ly  dangero us P i c r a t e s .  The P i c r a t e s  o f  
le a d  & z in c  ca n  a l s o  be  fo rm ed  by c o n ta c t  o f 
m o lt en  P i c r i c  A ci d w it h  th e  m e ta l s .  T hese  a r e  
e x tr e m e ly  s e n s i t i v e  P i c r a t e s  an d t h e i r  p re s e n c e  
can  i n i t i a t e  d e to n a t io n  o f P i c r i c  A c id .

For  p u rp o se s  o f s to r a g e  c o m p a t ib i l i t y  
g ro u p in g  an d q u a n t i t y - d i s t a n c e  c l a s s ,  P i c r i c  Aci d 
i s  a Group I ,  C la ss  9 e x p lo s iv e .  .

h) D e m i l i t a r i z a t i o n  a n d /o r  D is p o s a l P ro c e d u re s :
P i c r i c  A ci d i s  de co m po se d by d i s s o lv in g  i t  

i n  25 ti m es  i t s  w e ig h t o f a  s o lu t i o n  made fr om  
1 p a r t  so di um  h y d ro x id e , 21 p a r t s  so diu m  s u l f i d e  
& 200 p a r t s  o f w a te r . D uri ng  t h i s  r e a c t i o n  som e 
hyd ro gen  s u l f i d e  & ammo nia  a r e  e v o lv e d . D is c h a rg e  
th e  r e a c t i o n  m ix tu re  i n t o  a d i s p o s a l  p i t .

i )  U ses :

P i c r i c  A ci d i s  u se d  as a m ai n b u r s t in g  
c h a rg e  & b o o s te r  by th e  J a p a n e s e ; as a boas t e r  
by th e  Ger man s;  an d a s  a co m po ne nt  o f c o m p o s it e  
b u r s t i n g  c h a rg e s  by th e  F re n c h . In  th e  USA,
P i c r i c  Acid i s  use d c h i e f l y  in  th e  m a n u fa c tu re  
o f Ammonium P i c r a t e  (E x p lo s iv e  D ) .

PIC RIC  POWDER o r ABEL POWDER

A Br iti sh  booster  ex plos ive charg e. The French 
use a sim ila r com posit ion  ca lle d Bru gere  Poudre.

PIC RIN ITA

S p a n is h  f o r  P i c r i c  A c id .

PIE RR IT

Sw is s C h e d d it e - ty p e  e x p lo s iv e .

PIKRAT AMMONIYA o r  PIKRINOVOKISLYI AMMONI1

R u ss ia n  f o r  Ammonium P i c r a t e .
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PIKRINOVAYA KISLOTA

PIKRINOVAYA KISLOTA, MELINIT o r TRINITROFENOL

R u s s ia n  f o r  P i c r i c  A c id .

PIKRINOVOKISLYI AMMONII or  PIKRAT, AMMONIYA '

R u ss ia n  f o r  Ammonium P i c r a t e .  Se e P ik ra t_ am m on iy §  
u n d e r S o v ie t  E x p lo s iv e s .

PIKRINSAURE

Ge rm an  f o r  P i c r i c  A c id . A ls o  S w is s .
» r

PIKRINSYRA

Sw ed is h  f o r  P i c r i c  A c id ,

PIKURINSAN

J a p a n e s e  f o r  P i c r i c  A c id .

PIKURINSAN AMMONIA

J a p a n e s e  f o r  Ammonium P i c r a t e .

PIOMBITE ( b u r s t i n g  c h a rg e  & m in in g  e x p lo s iv e )

I t a l i a n  h ig h - e x p lo s iv e  c o m p o s it io n . T h e re  i s  no  
c o r re s p o n d in g  US m ix tu r e . Se e u n d er I t a l i a n  E x p lo s iv e s .

PIR OK SIL IN

R u s s ia n  f o r  N i t r o c e l l u l o s e  h a v in g  N it ro g e n  c o n te n t  o f  
127, an d a b o v e .

PIROTECNIA an d ARTI FI ZI da  GUERRA

_ Italian for Pyrotechnics. See Pirotecnia under 
Italian Explosives.

PIROTECNIAS an d AR TIF ICIOS

S p a n is h  f o r  P y r o t e c h n i c s .
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PIROTEKHNICHESKIYE SIGNALY

PIROTEKHNICHESKIYE SIGNALY

S o v ie t  P y ro te c h n ic  S ig n a ls .  Se e P i r o te k h n ic h e s k iy e  
s o s ta v y  u n d e r S o v ie t  E x p lo s iv e s .

PIROTEKHNICHESKIYE SOSTAVY, PIROTEKHNIKA an d FEIVERKI

Soviet Pyrotechnic Compositions & Pyrotechnics.

PIROXILIN A, NITROCELULOSA o r  COLODIO

S p a n is h  f o r  N i t r o c e l l u l o s e .

PLASTEX, PE o r EXOGENO PIASTICO

S p a n is h  na mes  f o r  C om posi ti on  C. Se e E x o g e n o ^ p la s ti c p .

PLASTIC EXPLOSIVES ( b u r s t in g  c h a rg e s  & d e m o lit io n  e x p lo s iv e s )

F o re ig n  N o m e n c la tu re : ’
E x p lo s if s  p l a s t i q u e s ,  S e v r a n i te ,
S o fr a n e x  A & T o la m it e .
H e x o p la s t &. P l a s t i t  
E s p lo s iv i  p l a s t i c h i

SoviehUnion: Plasticheskiye W  & Plasticheskii dinamit 
S p a in : E x p lo s iv o s  p l a s t i c o s ,  P l a s t r i t a ,

P lo m o p la s t r i t a  & P l o p l a s t r i t a  
Sw ede n: Sprangdeg
S w it z e r la n d :  G e l a t i n e - P e n t r i n i t ,  H e x o n it , H o lt e x , 

P e n t r i n i t ,  P l a s t i t  & P l a s t o l i t

Se e ab ove e n t r i e s  under c o u n tr y  i n d ic a te d ,  an d 
a l s o  C o m p o sit io n  C -t y p e  e x p lo s iv e s  in  t h i s  ' 
s e c t i o n .

F ra n c e :

Ger man y: 
I t a l y :  .

PLASTICHESKII DINAMIT ’

Soviet Plastic Dynamite. See Dinamit under Soviet 
E x p lo s iv e s .

PLASTIT

A Ge rm an  p l a s t i c  e x p lo s iv e  b ased  on  RDX.
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PLASTIT

PLASTIT

Sw is s t r a d e  name  f o r  p l a s t i c  m i l i t a r y  e x p lo s iv e s  b a sed  
on PETN.

PLASTOLIT

Sw is s s a f e t y  D ynam ite u sed  f o r  g e n e ra l  b l a s t i n g .

PLASTRITA

A S p a n is h  e x p e r im e n ta l  TNT p a s te  e x p lo s iv e .  T h e re  i s  
no  c o r r e s p o n d in g  US c o m p o s i ti o n . Se e u n d e r S p a n is h  
E x p lo s iv e s .

PLOPLASTRITA o r  PLOMOPLASTR1TA ( b u r s t in g  c h a rg e )

A S p a n is h  p l a s t i c  e x p lo s iv e  c o n s i s t i n g  o f  TNT, C o ll o d io n  
C o tt o n  & le a d  n i t r a t e .  I t  was use d  as  a b u r s t i n g  c h a rg e  in  
a m m u n it io n . T h e re  i s  no  c o r re s p o n d in g  US c o m p o s i ti o n . Se e 
u n d e r S p a n is h  E x p lo s iv e s .

PLUMBATOL

Se e M a c a r it e  u n d e r  B e lg ia n  E x p lo s iv e s .

PLUMBAZIDA

S p a n is h  f o r  Lea d A z id e . Se e N i t r u r o  de pl om o u n d e r 
S p a n is h  E x p lo s iv e s .

PNP ESPLOSIVO ( b u r s t i n g  c h a rg e )
r

I t a l i a n  p r e s s - lo a d e d  b u r s t i n g , e x p l o s i v e . T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s i ti o n . Se e u n d e r I t a l i a n  E x p lo s iv e s .

POBEDIT (m in in g  e x p lo s iv e )

A s e r i e s  o f  S o v ie t  c o a l  m in in g  e x p lo s iv e s  w h ic h  a r e  
e s s e n t i a l l y  Am mon ite§ c o n ta in in g  8-10% o f  N i t r o g l y c e r in .  
T h e re  a r e  no  c o r r e s p o n d in g  US c o m p o s i ti o n s . Se e u n d e rS o v ie t  E x p lo s iv e s .

li<-8

I

 

 
 

 
 
 

 

 

 
 



POLVERE BRUNA

POLVERE’BRUNA o r POLVERE CIOCCOLATA

I t a l i a n  f o r  Brown  Po w der.

POLVERE CANNEL ( b l a s t i n g  e x p lo s iv e )

I t a l i a n  C h e d d it e - ty p e  b l a s t i n g  e x p lo s iv e . T h ere  i s  
no  c o r re s p o n d in g  US c o m p o s it io n . Se e u n d er I t a l i a n  E x p lo s iv e s

POLVERE NERA o r  POLVERE da  FUOCO

I t a l i a n  f o r  B la ck  Po w de r.

POLVERE VERDE ( b l a s t i n g  e x p lo s iv e )

An I t a l i a n  C h e d d it e - ty p e  b l a s t i n g  e x p lo s iv e . T h ere  i s  
no c o r re s p o n d in g  US c o m p o s it io n . Se e u n d er I t a l i a n  E x p lo s iv e s

POLVORA NEGRA

S p an is h  fo r  B la ck  Pow der .

POTENTITE o r TONITE (m ai n b u r s t in g  & d e m o lit io n  c h a rg e )

A B e lg ia n  co m pre ss ed  h ig h -e x p lo s iv e  c o m p o s it io n  use d 
f o r  m i l i t a r y  d e m o lit io n  an d f o r  lo a d in g  v a r io u s  p r o j e c t i l e s .  
T h ere  i s  no  c o rre s p o n d in g  US c o m p o s it io n . Se e T o n it e  under 
B e lg ia n  E x p lo s iv e s .

POUDRE BRUNE

F re nch  fo r  Brown Pow de r.  Se e u n d e r ? o u d re _ n o ir e  
u n d er F re nch  E x p lo s iv e s .

POUDRE de  MINE

F re nch  d e s ig n a te  f o r  D y n am it e -t y p e  m in in g  e x p lo s iv e .
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POUDRE FAVIER

POUDRE FAVIER

F re n ch  S a f e ty  E x p lo s iv e . Se e D ynam ite u n d e r F re n ch  
E x p lo s iv e s . .

POUDRE NOIRE

F re n ch  f o r  B la c k  Pow der .

POUDRE VERTE

A F re n ch  C h e d d i te - ty p e  e x p lo s iv e .

PRIMACORD o r  DETONATING FUSE

Se e DETONATING FUSE.

PRIMING an d INITIAT ING COMPOSITIONS ( i n i t i a t i n g  a g e n ts )

a )  F o re ig n  N o m e n c la tu re :

F ra n c e : E ^ p lo s ii fs  d ’amor<jage
G er m an y: Z u n d h u tc h e n s a tz e , Z u n d sp re n g s to f f e

& I n i t i a l s p r e n g s t o f f e
I t a l y :  E s p lo s iv i  p r im a r i  o i n n e s c a n t i
S o v ie t  U nio n: U d arn y iy e  & I n i t s i i r u y u s h c h i y e

s o s ta v y
S p a in : E x p lo s iv o s  p r im a r io s  y i n i c i a d o r e s
S w itz e r la n d :  Z u n d s p re n g s to f fe  & I n i t i a l e x p l o s i v s t o f f e

Se e above e n t r i e s  u n d e r c o u n tr y  i n d i c a t e d ,  an d 
a l s o  i n d iv i d u a l  P r im in g  & I n i t i a t i n g  E x p lo s iv e s .

PTX -1

Se e T e tr it o l^ G h e k so g h e n ^ B ri z a n tn o y e _ V V  u n d e r  S o v ie t  
E x p lo s iv e s .

PYROCOLLODION

F re n ch  f o r  N i t r o c e l l u l o s e  o f 12 .75%  N it ro g e n  c o n te n t .
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PYROTECHNICS

PYROTECHNICS an d (MILITARY) FIREWORKS (low  e x p lo s iv e s )
. i

a) F o re ig n  N o m en c la tu re :

F ra n ce : P y ro te c h n ie  & A r t i f i c e s
Ge rm any: P y ro te c h n ik  6c F e u e rw e rk e re i
I t a l y :  P i r o t e c n ia  6c A r t i f i z i  da g u e r r a
So viet  Union: Pirotekhnika & Feiverki and

Pirotekhn icheskiye sostavy (Pyrotechnic Compositions) 
S p a in : P i r o t e c n ia  6c A r t i f i c i o s
Sw eden: P y ro te k n ik
S w it z e r la n d : P y ro te c h n ik  6c F e u e rw e rk e re i

Se e ab ove e n t r i e s  u n d er c o u n tr y  i n d i c a t e d .

PYROTECHNIE an d ARTIFICES

F re n ch  P y r o te c h n ic s .

PYROTECHNIC an d FEUERWERKEREI

Ge rman P y r o te c h n ic s .

PYROTEKNIK

Sw ed is h  f d r  P y r o te c h n ic s .

PYROXYLE

F re n ch  f o r  G u n c o tt o n .

PYROXYLINE o r COLLODION .

F re n ch  f o r  m i l i t a r y  g ra d e  N i t r o c e l l u lo s e .

RAIBUN (ENKA) (p ri m e r  c h a rg e )

A Ja p a n e s e  p r im e r  m ix tu re  a l s o  c a l l e d  " th u n d e r  pow der" . 
T h ere  i s  no  c o rre s p o n d in g  US c o m p o s it io n . Se e u n d e r 
J a p a n e s e  E x p lo s iv e s , .

RAIKO o r  RAISAN SUIGIN

J a p a n e s e  f o r  M er cu ry  F u lm in a te .
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II
RAUCHSATZE

RAUCHSATZE

G erm an  Sm ok e C o m p o s i t i o n s .  S e e  F e u e r w e r k e r e i  & 
P y r o t e c h n i k  u n d e r  G erm an  E x p l o s i v e s .

RDX, CYCLONITE o r  CYCL OTRIMET HYLENETRINITRAMINE ( h i g h  e x p l o s i v e )  

a )  F o r e i g n  N o m e n c la tu r e :

B e lg iu m : H e x o g e n e  o r  T r i m e t h y l e n e t r i n i t r a m i n e
B r i t a i n : RDX ( R e s e a r c h  D e p a r tm e n t  E x p l o s i v e )
F r a n c e : H e x o g e n e , T4 o r  C y c l o t r i m e t h y l e n e -  

t r i n i t r a m i n e
G e rm a n y : E - S a l z , H e x o g e n , K - S a l z , K A -S a lz , 

S H -S a lz  & W -S a lz
I t a l y : E x o g e n e , T4  & T r i m e t i l e n e t r i n i t r o -  

am m in a
J a p a n : S h o u y a k u  & T a n a y a k u
S o v i e t  U n io n : G h e k s o g h e n
S p a in : C i c l o n i t a ,  E x o g e n o  & T4
S w e d e n : H e x o g e n
S w i t z e r l a n d : H ex o g en

NOT E: T h e  t e r m  RDX, a l t h o u g h  o f  B r i t i s h  o r i g i n ,  i s
u s e d  i n t e r c h a n g e a b l y  w i t h  C y c l o n i t e  i n  t h e  USA .

h )  O r i g i n :

RDX w as f i r s t  p r e p a r e d  i n  G erm any  i n  1899 
by H e n n in g  (G erm an  P a t e n t  1 0 4 2 8 0 ) ,  b u t  i t  w as  
n o t  u n t i l  1 920  t h a t  E . v o n  H e rz  r e c o g n i z e d  i t s  
v a l u e  a s  a n  e x p l o s i v e  (US P a t e n t  1 4 0 2 6 9 3 ) . RDX 
w as n o t  u s e d  on  a  l a r g e  s c a l e  i n  m i l i t a r y  
a m m u n i t io n  u n t i l  WW I I .

c )  C h e m ic a l  C o m p o s i t io n  a n d  P h y s i c a l  P r o p e r t i e s :

RDX h a s  t h e  f o l l o w i n g  s t r u c t u r e :  '
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RDX

c) Chemical Composition and Physical Properties (cont1d);
Its molecular- weight is 222.13 and Nitrogen 
content 37.847>. It is obtained in the form of 
colorless orthorhombic crystals which melt at 
204 C. The crystal density is 1.816 gm/cc and 
at 30?000 psi is compressed to a density of 1.70 
gm/cc. RDX is practically insoluble in water, 
methanol, ethanol, ether, benzene, toluene, carbon 
tetrachloride & chloroform. It is readily soluble 
in acetone, ethyl acetate, cyclohexanone, methyl 
ethyl ketone, aniline & phenol. The pure compound 
is nonhygroscopic. .

d) ' Test Methods and Explosive Characteristics:
Impact tests show RDX to be of the same 

order of sensitivity as Tetryl, but friction & 
rifle bullet impact tests indicate that RDX is 
more sensitive than Tetryl. The explosion 
temperature test value of RDX (260°C with 
decomposition) is about the same as that of 
Tetryl (257°C with ignition). Various brisance 
& power tests show that RDX & PETN are about the 
same in explosive power (130-1607o of TNT) .

w  RDX is much less sensitive to initiation by an
electric spark than Tetryl, PETN or TNT.

e) Manufacturing Processes:
RDX is.manufactured by the nitration of 

hexamethylenetetramine, which is obtained by 
the reaction of formaldehyde & ammonia. . By 
this procedure, there are formed numerous 
aliphatic & cyclic nitrocompounds that are 
present in crude RDX. The most important of 
these is HMX.

Nitration of hexamethylenetetramine in the 
presence of acetic anhydride & Ammonium Nitrate 
produces a product containing about 10% of HMX. 
Nitration with nitric acid alone produces a 
relatively small amount of HMX. The reaction is 
carried out at a temperature of 30°C or less.
On cooling to 0°C, the mixture is drowned in ice 
water. The crude RDX is collected on a filter 
and washed with water. Purification of RDX is 
accomplished by recrystallizing it from acetone or 
cyclohexanone.
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RDX

f) Safety Hazards:
RDX is not markedly toxic. Dry RDX 

causes no corrosion of metals, and^in the presence 
of moisture, only slight corrosion of metals occurs.

g) Storage:
At elevated temperatures, RDX is as stable 

as TNT. Storage for 10 months at 85°C cause no 
impairment in its stability or explosive 
properties. RDX i,s considered to be highly 
stable in long term storage at ambient temperatures.

For purposes of storage compatibility .
grouping and quantity-distance class, RDX (dry) 
is a Group L, Class 9 explosive; and RDX (wet) 
is a Group M, Class 9 explosive. .*

h) Demilitarization and/or Disposal Procedures:
RDX is decomposed by adding it slowly to 

25 times its weight of a boiling 5% sodium 
hydroxide solution. Continue boiling for one-half 
hour. After cooling, dispose of the mixture by 
draining it into a disposal pit.

i) Uses:
RDX is used alone as a base charge in 

detonators, and when desensitized as a subbooster, 
bocster 6c bursting charge. The principal use of 
RDX is in composite explosives such as
Composition A, Composition B 6c Composition C-type 
explosives.

RELAIS (Explosif pour) (booster explosive)

A French PETN booster explosive composition. There is 
no corresponding US composition. See under French Explosives.

ROMITE (bursting explosive)

An Italian Cheddite-type bursting explosive. There is 
no corresponding US composition. See under Italian Explosives.

i
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ROMPERIT 1

ROMPERIT 1 (mining explosive)

A German Ammonium Nitrate Dynamite used in mining. See 
under German Explosives.

R-SALT

See Cyclotriu,^thylenetrinitrosamine under French 
Explosives, and R^Salz under German Explosives.

R-SALZ

German name for R-Salt or Cyclotrimethylenetrinitrosamine.

RUPTOL B (mining explosive)

A current Belgian mining explosive developed and 
manufactured in Belgium. Similar compositions are used by 
several countries. See under Belgian Explosives.

r
RUSSKAYA SMES1 (bursting charge)

A Soviet castable explosive bursting charge used as 
a main filler in Mines, Bombs & Shells. This mixture is 
also called Ruskii sglav. The Japanese use a similar 
composition called Dy^yaky. There is no corresponding US 
mixture. See under Soviet Explosives.

RUSKII KOKTEL 1 (incendiary liquid)

A Soviet incendiary liquid or "Russian Cocktail" 
used against tanks. There is no corresponding US composition. 
See under Soviet Explosives.

RUSKII SPLAV (bursting charge)

See Ruskaya.smes] under Soviet Explosives.

SABULITA (military & industrial explosive)

A Spanish Ammonium Nitrate explosive used for both 
military & industrial applications. There is no corresponding 
US composition. See under Spanish Explosives.
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SABULITE I

SABULITE ( c o a l  m in in g  e x p l o s i v e )

A c l a s s  o f  B e lg i a n  p e r m i s s i b l e  c o a l - m in in g  e x p l o s i v e s .  
T h e s e  c o m p o s i t io n s  a r e  a l s o  s u i t a b l e  f o r  m i l i t a r y  d e m o l i t i o n  
p u r p o s e s .  T h e re  a r e  no  c o r r e s p o n d in g  US c o m p o s i t io n s .  S ee  
u n d e r  B e lg ia n  E x p l o s i v e s .

T he I t a l i a n s  m o d i f i e d  t h e s e  c o m p o s i t io n s  a n d  u s e d  th em  
a s  b u r s t i n g  c h a r g e s .  S ee  u n d e r  I t a l i a n  E x p l o s i v e s .

SAKUMA DAINAMAITO

J a p a n e s e  D y n a m it e .

SAKURA N o s . 1 & 2

J a p a n e s e  B l a s t i n g  G e l a t i n .

SANSHOKI MECHIRU NITOROAMIN

J a p a n e s e  f o r  T e t r y l .

SANSHOKI TORUORU

J a p a n e s e  f o r  TNT .

SCHIESSBAUMWOLLE o r  SCHIESSWOLLE

G er m an  f o r  G u n c o t to n .

SCHIESSWOLLE 18 o r  TS MV1 -10 1 ( b u r s t i n g  c h a r g e )

A G er m an  c a s t a b l e  b u r s t i n g  c h a rg e  o f  a lu m in iz e d  
H e x a m it . T h e re  i s  no  c o r r e s p o n d in g  US c o m p o s i t io n .  S ee  
u n d e r  G er m an  E x p l o s i v e s .

SCHNEIDERITE ( b u r s t i n g  & d e m o l i t i o n  e x p l o s i v e )

A b u r s t i n g  e x p l o s i v e  c o m p o s i t io n  an d  d e m o l i t i o n  c h a r g e  
u s e d  by s e v e r a l  c o u n t r i e s .  T h e re  i s  no  c o r r e s p o n d in g  US 
c o m p o s it io n . S ee  u n d e r  F re n c h  & I t a l i a n  E x p l o s i v e s ,  an d  
S h n e id e r ig  u n d e r  S o v i e t  E x p l o s i v e s .
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SCHWARZPULVER

SCHWARZPULVER

German f o r  B la ck  Po w de r.

/
SECURITE (m in in g  e x p lo s iv e  ) '

A s e r i e s  o f  B e lg ia n  p e r m is s ib le  e x p lo s iv e s .  S im ila r  
c o m p o s it io n s  a r e  use d  by s e v e r a l  c o u n t r i e s .  Se e u n d er 
B e lg ia n  E x p lo s iv e s .

SEIGATA (Arm y) o r TYPE 97H (N avy)  ( b u r s t in g  c h a rg e )

A J a p a n e se  c a s t a b le  e x p lo s iv e  c h a rg e  use d  in  D ep th  
C h a rg es , T o rp edoes & R o c k e ts . T here  i s  no  c o r re s p o n d in g  
US c o m p o s it io n . Se e u nder J a p a n e s e  E x p lo s iv e s .

SENGITE

Se e T o n i te  u nder B e lg ia n  E x p lo s iv e s .

SERANIN '

Sw ed is h Ammonium N i t r a t e  D ynam ite .
' r

t

SEVRANITE ( p l a s t i c  e x p lo s iv e )

A F re nch  p l a s t i c  h ig h  e x p lo s iv e  c o m p o s it io n . T here  
i s  no  c o rre s p o n d in g  US c o m p o s it io n . Se e u n d e r F re nch  
E x p lo s iv e s .

SGP

A b b re v ia t io n  f o r  S e c u r i te '- G r is o u - P o u s s ie r e  w hic h  in  
F re nch  means  ’’sa f e  a g a in s t  fi re d am p  & c o a l d u s t ” . Se e 
E x p lo s i f s  SGP u nder B e lg ia n  E x p lo s iv e s .

SHAKUNETSUZAI

J a p a n e s e  f o r  T h e rm it e .
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SHEDIT

SHEDIT

Russian for Cheddite.

SHIMOSE

Japanese for Picric Acid.
1

SHIMOSE BAKUYAKU (Navy) or OSHOKUYAKU (Army)

Japanese for Picric Acid.

SHIN-KIRI

Japanese Ammonium Nitrate Gelatin Dynamite.

SHINKYORYOKU

Japanese Ammonium Nitrate Dynamite.

SHIN-TOKU-SHOAN

Japanese Ammonium Nitrate Dynamite.

SHIRAUME

Japanese Ammonium Nitrate Dynamite,

SHNEIDERIT

Russian for Schneiderite.

SHOAN BAKUYAKU

Japanese Ammonium Nitrate Dynamite.

SHOANYAKU (mining explosive & demolition charge)

A series of Japanese coal-mining explosives based on 
Ammonium Nitrate. There are no corresponding US compositions 
See under Japanese Explosives.
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SHOBENYAKU

SHOBENYAKU . .

Se e Anb en ya ku  u n d er Ja p a n e se  E x p lo s iv e s . f

SHOEIYAKU ( •

J a p a n e se  f o r  PETN. .

SHOKOLADNYI POROKH o r BURYI POROKH

S ov ie t Brown Powder.

SHONAYAKU (SHON-O-YAKU) ( b u r s t in g  c h a rg e  & d e m o li ti o n  e x p lo s iv e )

A J a p a n e se  h ig h -e x p lo s iv e  m ix tu re  use d  as  a m ai n c h a rg e  
i n  S h e l ls  & M in es,  an d in  m i l i t a r y  D em o li ti o n  C h a rg e s . T here  
i s  no  c o rre s p o n d in g  US c o m p o s it io n . Se e under J a p a n e se  f ix p lo s iv e s

SHOTOYAKU

Ja p a n e s e  f o r  A m at ol .

W  SHOUYAKU o r  TANAYAKU

J a p a n e s e  f o r  RDX.

SHOUYAKU KOSHITSU

Se e K o sh it su  under J a p a n e se  E x p lo s iv e s .

SH-SALZ .

One o f s e v e r a l  Ger man nam es f o r  RDX. See Hex og en  under 
German E x p lo s iv e s .

SICHERHEIT SDYNAMIT

German s a f e ty  D ynam ite.

SICHERHEIT S SPRENG STOFFE ‘

Sw is s s a f e t y  e x p lo s iv e s .  '
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SIGNALMITTELN

SIGNALMITTELN

Ge rman S ig n a l  D e v ic e s . Se e F e u e rw e rk e re i u n d e r  Ge rm an  
E x p lo s iv e s .

SILVER AZIDE

Se e A c id o _ d ^ a rg e n to  u n d e r I t a l i a n  E x p lo s iv e s .

SILVER FULMINATE

Se e F u lm in a to  d ’a r g e n to  u n d e r I t a l i a n  E x p lo s iv e s .

SIMPLONIT

Sw is s D ynam ite w h ic h  i s  an  a lu m in iz e d  G a m sit .

SINOXYDSATZ o r  SINOXYD

A P r im a ry  E x p lo s iv e  m ix tu re  d e v e lo p e d  in  Ger m an y.  Se e 
u n d er T e t r a c e n e  u n d e r Sw is s E x p lo s iv e s .

SIP ER ITE  o r  MNDT ( b u r s t i n g  e x p lo s iv e )

An I t a l i a n  c a s t a b l e  Ammonium N i t r a t e  b u r s t i n g  e x p lo s iv e .  
T h e re  i s  no  c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r I t a l i a n  
E x p lo s iv e s .

SKAL'NYI AMMONIT

S o v ie t  Am mo nit e u sed  f o r  b l a s t i n g  r o c k .

SOFRANEX A ( p l a s t i c  m in in g  e x p lo s iv e )

A F re n ch  Ammonium N i t r a t e  p l a s t i c  m in in g  e x p lo s iv e .  T h e re  
i s  no  c o r re s p o n d in g  US c o m p o s i ti o n . Se e u n d er F re n ch  E x p lo s iv e s

 

 

 
 

 



SOLFITE SOLFITE

I t a l i a n  Ammonium N it ra te  exp lo si ve  m ix tu re . Th ere 
is  no co rr es pondin g  US co m po si tion . See un de r I t a l i a n  
E xp lo si ves.

SOSTAVY ZAMEDLENNAGO DEYSTVIYA

S ovie t Bl ack Powder  Delay Com po si tion s.

SPEZIALSPRENGGELATINE . .

Swiss B la s ti n g  G e la ti n .

SPRANGAMNEN med MINVERKAN .

Swedish fo r D em ol iti on  E xplo si ves.

n
SPRANGDEG .

Swedish P la s t ic  Exp lo si ve.

ii
SPRANGGELATIN

Swedish fo r B la st in g  G e la ti n .

SPRENGGELATIN .

German B la sti n g  G e la ti n e . ,

SPRENGKAPSEL .

German B la s ti n g  Cap., See D et on at or ep - upd Sp reng - 
ke ps eloz La dy ng en  un de r German E xplo si ves.

ir
SPRENGKORPER 28

German name app li ed  to  p re ss ed  ch ar ges  of e i th e r  TNT 
or  P ic r ic  Acid.  See un de r German E xplo si ves.

SPRENGNIET
> (

A German exp lo si ve  r iv e t  usi ng a Pr im in g Co mpo sit ion 
s e n s i t iv e  to  fl am e,  im pa ct & f r i c t i o n .
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SPRENGOL

SPRENGOL

G er m an  nam e,  m ean in g  " E x p lo s iv e  O i l " ,  f o r  N i t r o g l y c e r i n .  
S ee  N i t r o g l y c e r i n  u n d e r  Ger m an  E x p l o s i v e s .

STIFNATO d i  PIOMBO o r  TRINITRORESORCINATO d i  PIOMBO

I t a l i a n  f o r  L ea d  S ty p h n a te .  ’ S ee  T r i n i t r o r e s o r c i n a t o  
d i_ p io m b o . .

STIFNAT SVINTSA o r  TRINITRORESORSINAT SVINTSA

R u s s ia n  f o r  Le a d S ty p h n a te .

STUDEN ISTY I DINAMIT

S o v i e t  G e l a t i n  D y n a m it e .

■ ■ z

STYPHNATE d e  PLOMB o r  TRINITRORESORCINATE de PLOMB

F re n c h  f o r  L ea d  S ty p h n a te .

STYPHNIC ACID '

S ee  Acidc.stifoieo o r  T c i o i t r e c e g p r c i n a  u n d e r  I t a l i a n  
E x p l o s i v e s ,  an d  T r i n i t r o r e s o r z i n  u n d e r  S w is s  E x p l o s i v e s .

STYPHNINSAURE

One o f  t h e  S w is s  na m es  f o r S ty p h n ic  A c id .

SUBSTITUTE EXPLOSIVES

See  E rsa tz sp re n g s to f fe  un de r German E x p lo siv e s .

SVARTKRUT

Sw edish  fo r  B lack  Pow der.

I
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SWISS UNKNOWN NAME EXPLOSIVES

SWISS UNKNOWN NAME EXPLOSIVES

A s e r i e s  o f  S w is s p a t e n t e d  e x p lo s iv e s  i n c l u d i n g  an  
Ammonium N i t r a t e  E x p lo s iv e ,  M a t t e r ’s E x p lo s iv e  & T e t r a n i t r o 
m e th a n e -H y d ro c a rb o n  E x p lo s iv e s .

T 4 , CICLONITA o r  EXOGENO

S p a n is h  f o r  RDX. S ee  E xogen o .

T 4, TRIMETILENTRINITROAMMINA o r  EXOGENE

I t a l i a n  f o r  RDX. See  T ^ .

T4 ( p l a s t i c o )

I t a l i a n  C o m p o s it io n  C - ty p e  e x p lo s iv e  m ix tu r e .  See  
u n d e r  I t a l i a n  E x p lo s iv e s .

TAKE NOS 1 , 2 & 3 ,

J a p a n e s e  Ammonium N i t r a t e  G e l a t i n s .

TANAYAKU o r  SHOYAKU *

J a p a n e s e  f o r  RDX.

TANOYAKU ( b u r s t i n g  c h a rg e )  . .

J a p a n e s e  c a s t - l o a d e d  h ig h - e x p l o s i v e  c h a r g e s  f o r  
p r o j e c t i l e s .  T h e se  c o m p o s i t io n s  a r e  s i m i l a r  t o  some  US 
e x p e r im e n ta l  m i x tu r e s .  See  u n d e r J a p a n e s e  E x p lo s iv e s .

TE LS IT

S w is s  na me a p p l i e d  t o  a  s e r i e s  o f  G e l a t i n  D y n a m it e s .

TEN • ,

S o v ie t  d e s i g n a t i o n  f o r  PETN . See  T e t r a e r i f c r i t  n i£ r a £  
u n d e r  S o v ie t  E x p lo s iv e s .
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TERRIT

TERRIT

Sw ed is h  p l a s t i c  C h e d d i te - ty p e  b l a s t i n g  e x p lo s iv e .

TETAN, TETRANITROMETHAN o r X-STOFF

Ge rm an name s f o r  T e t r a n i t r o m e th a n e . Se e T e ta n  u n d e r 
Ge rman E x p lo s iv e s .

TETRACENE ( i n i t i a t i n g  e x p lo s iv e )

a ) F o re ig n  N o m e n c la tu re :
F ra n c e : T e tra z e n e
Ge rm an y:  T e tra z e n
I t a l y :  G u an y ln it ro so am m in a  & T e tra z e n e
S o v ie t  Un io n: T e tra z e n  
S p a in : T e tr a c e n o
Sw eden : T e tra z e n
S w itz e r la n d :  T e tra z e n

b) O r ig in :

T e t ra c e n e  was  f i r s t  p re p a re d  in  189 2 by 
J .  T h ie le  in  German y.  K.A.  Ho fm ann & R. R o th , 
in  1910, s tu d ie d  i t s  c h e m ic a l r e a c t i o n s  a n d . 
d e te rm in e d  i t s  s t r u c t u r e o W.H. R in kenbach . &
0 . B u rt o n  made an  e x te n s iv e  s tu d y  o f  T e t ra c e n e  
an d d e s c r ib e d  i t s  m a n u fa c tu re  & e x p lo s iv e  
p r o p e r t i e s  ^Army O rd nan ce  1 2 , 120- 123 (1 93 1) ^ .

c ) C hem ic al C o m p o sit io n  an d P h y s ic a l  P r o p e r t i e s :

T e t ra c e n e  i s  art  a b b r e v ia te d  nam e f o r  th e  
comp ound  c a l l e d  4 -G u a n y l- l - ( n it ro s o a m in o g u a n y l )*

1 - t e t r a z e n e  h a v in g  th e  f o ll o w in g  s t r u c t u r e :

HN. NH
X C-NH-NH-N=N-(y

H2N' NH.NH.NO

I t  h as  a m o le c u la r  w e ig h t o f  1 8 8 .1 6  an d a N it ro g e n  
c o n te n t  o f 74.4 47,.  I t  i s  o b ta in e d  a s  c o l o r l e s s  o r  
p a le  y e ll o w  f l u f f y  c r y s t a l s  w hic h  m e lt  w i th  e x p lo 
s iv e  v io le n c e  a t  140-1 60°C . T e t ra c e n e  i s  p r a c t i c 
a l l y  i n s o l u b l e  in  w a te r , e th a n o l ,  b e n z e n e , e th e r  & 
c a rb o n  t e t r a c h l o r i d e .
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TETRACENE

d)  T e s t  M etho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :

T e tr a c e n e  i s  as s e n s i t i v e  to  im p ac t as 
M er cu ry  F u lm in a te  & D ia z o d in i t r o p h e n o l . I t s  
e x p lo s io n  te m p e ra tu re  (1 50 °C ) i s  lo w er th a n  
t h a t  o f  o th e r  i n i t i a t i n g  e x p lo s iv e s .  In  co n 
t a c t  w it h  a fl a m e , T e tr a c e n e  u n d erg o es m il d  
e x p lo s io n ^ p ro d u c in g  a l o t  o f  b la c k  sm ok e.  When 
p r o p e r ly  i n i t i a t e d ,  T e tr a c e n e  i s  a s  b r i s a n t  as 
M er cu ry  F u lm in a te . T e tr a c e n e  i s  e x tr e m e ly  
s e n s i t i v e  to  "d ea d  p r e s s in g ” . Th e u n p re sse d  
m a t e r i a l ,  when ig n i t e d  by a fl a m e , .ca n d e to n a te  
PETN an d c a u se  lo w -o rd e r  d e to n a t io n  o f T e t r y l .  
P re s s e d  T e tr a c e n e  does  n o t d e to n a te  PETN.

e) . M a n u fa c tu r in g  P r o c e s s e s :
T e tr a c e n e  i s  p re p a re d  by r e a c t i n g  am in o

g u a n id in e  d i n i t r a t e  in  w a te r  a t  0°C  w it h  an  
aq ueous so di um  n i t r i t e  s o l u t i o n .  Th e te m p e ra tu re  
i s  m a in ta in e d  a t  10 C an d a c e t i c  a c id  i s  a d d ed .
Th e T e tr a c e n e  s e p a r a te s ,  on  a ll o w in g  th e  m ix tu re  
to  s ta n d .  I t  i s  c o l l e c t e d  on a f i l t e r ,  was he d 
w it h  w a te r , a lc o h o l & e t h e r ,  an d d r i e d .

T e tr a c e n e  i s  a l s o  p re p a re d  by  r e a c t i n g
a m in o g u a n id in e r s u lfa te  o r c a rb o n a te  w it h  so di um  
n i t r i t e  in  th e  p re s e n c e  o f a c e t i c  a c id .

f )  S to ra g e :
T e tr a c e n e  i s  r e l a t i v e l y  s t a b l e  a t  te m p e ra tu re s  

bel ow  75 C. S u f f i c i e n t  d a ta  a r e  n o t a v a i l a b l e  to  
d e f i n i t e l y  e v a lu a te  i t s  s t a b i l i t y  i n  lo n g -te rm  
s to r a g e ,  b u t i t  i s  ju dged  to  be  o f  th e  o r d e r  o f  
M er cu ry  F u lm in a te .

T e tr a c e n e  sh o u ld  be s to r e d  w et  w it h  w a te r  
o r a m ix tu re  o f w a te r  & e th a n o l .

T e tr a c e n e  i s  n o t a s ta n d a rd  US m i l i t a r y  
e x p lo s iv e  and , t h e r e f o r e ,  i s  n o t l i s t e d  among 
US e x p lo s iv e s  f o r  c o m p a t ib i l i t y  g ro u p in g .
How ev er , th e  p r o p e r t i e s  o f T e tr a c e n e  s u g g e s t  t h a t  
i t  sh o u ld  be  s im i l a r l y  c la s s e d  a s  Le ad  A z id e ,
Lead  S ty p h n a te  & M er cu ry  F u lm in a te ; t h a t  i s ^ a  
Gr oup M, C la ss  9 e x p lo s iv e .
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TETRACENE

g)  D e m i l i t a r i z a t i o n  a n d /o r  D is p o s a l P r o c e d u r e s : •

T e t ra c e n e  i s  de co m po se d by  a d d in g  i t  to  
b o i l i n g  w a te r ,  N it ro g e n  i s  e v o lv e d  i n  t h i s  
d e c o m p o s it io n . Th e b o i l i n g  o f  th e  s o l u t i o n  
sh o u ld  be c o n ti n u e d  f o r  som e ti m e  to  in s u r e  
c o m p le te  d e c o m p o s it io n . D is c h a rg e  th e  c o o le d  
m ix tu re  i n t o  a d i s p o s a l  p i t .

h ) U s e s :

T e t ra c e n e  i s  u se d  as  an  i n g r e d i e n t  o f  
P r im e r  & D e to n a to r  C o m p o s it io n s .

TETRACENO

S p a n is h  f o r  T e t r a c e n e .

TEIRAE RITRIT NITRAT (TEN )

R u s s ia n  f o r  PETN.

TETRALITA, TETRANITROMETILANILINA o r  TETRILO

S p a n is h  na mes  f o r  T e t r y l .  Se e T e t r a l i t a  u n d e r S p a n is h  
E x p lo s iv e s .  r

TETRALITE, TET RIL E; TETRANITROMETILANILINA, o r  TR INIT ROFENILMETIL' 
NITROAMMINA . .

I t a l i a n  f o r  T e t r y l .  Se e T e t r a l i t e  u n d e r I t a l i a n  
E x p lo s iv e s .

TETRANITRATO d i  PENTAERITRITE

I t a l i a n  f o r  PETN. Se e P e n t r i t e  u n d e r  I t a l i a n  E x p lo s iv e s .

TETRANITROCARBAZOL o r  GELBMEHL
. i

Ge rm an  f o r  T e t r a n i t r o c a r b a z o l e .

TETRANITROCARBAZOLE

Se e T e t r a n i t r o c a r b a z o l  u n d e r Ge rm an E x p lo s iv e s .
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TETRAN IT ROMETHAN

TETRANITROMETHAN, TETAN o r  X- ST OF F

G erm an nam es f o r  T e t r a n i t r o m e t h a n e .  S ee  T e t a n  u n d e r  
G erm an E x p l o s i v e s .

TETRANITROM^THYLAMINE

F r e n c h  f o r  T e t r y l .  S ee  T e t r y l  u n d e r  F r e n c h  E x p l o s i v e s .

TETR ANIT ROMETHYLANILIN o r  TETRYL

S w is s  nam es f o r  T e t r y l .

TETRANITR OM ETILA NIL INA

S p a n i s h  f o r  T e t r y l .  S ee  T e t r a l i t a  u n d e r  S p a n i s h  
E x p l o s i v e s .

TETRANITROMETILANILINA
I t a l i a n  f o r  T e t r y l .  

E x p l o s i v e s .
S ee  T e t r a l i t e  u n d e r  I t a l i a n

TETR AN ITR OPENTAERITR ITE

I t a l i a n  f o r  PE TN . S ee  E e n £ r i t e  u n d e r  I t a l i a n  E x p l o s i v e s

TETRANITROPENTAERYTHRITE

F r e n c h  f o r  PE TN .

TETRA-S ALZ

G erm an  d e s i g n a t i o n  f o r  T e tr a m e th y la m m o n iu m  N i t r a t e .

TETRAZEN

G erm an , S o v i e t , S w e d is h  & S w is s  na m e f o r  T e t r a c e n e .
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TETRAZENE

TETRAZENE

F re n c h  f o r  T e t r a c e n e .

TE TR IL .

R u s s ia n  f o r  T e t r y l .  .

t r
TETRILE  ■

I t a l i a n  f o r  T e t r y l .  S ee  T e t r a l i t e  u n d e r  I t a l i a n  
E x p lo s iv e s .  .

TET RIL O •

S p a n is h  f o r  T e t r y l .  See  T e t r a l i t a  u n d e r  S p a n is h  E x p lo s iv e s .

TET RITOL

R u s s ia n  & S p a n is h  f o r  T e t r y t o l .

TETRITOL-GHEKSOGHEN BRIZANTNOYE W

S o v ie t  PT X-1  C o m p o s i t io n .

TETRYL ( b o o s t e r  e x p l o s i v e )

a )  F o r e ig n  N o m e n c la tu re :

B r i t a i n : CE (C o m p o s it io n  E x p lo d in g )
F r a n c e : T e t r y l  o r  T e t r a n i t r o m e th y la m in e
G er m an y: T e t r y l
I t a l y : T e t r a l i t e ,  T e t r a n i t r o m e t i l a n i l i n a ,  

T e t r i l e  & T r i n i t r o f e n i l m e t i l -  
n it ro a m m in a

J a p a n : M ei yaku  6c S a n s h o k i M e c h ir u
N it o ro a m in

S o v ie t  U n io n : T e t r i l
S p a in : T e t r a l i t a ,  T e t r a n i t r o m e t i l a n i l i n a  & 

T e t r i l o
Sw ed en : T e t r y l
S w i tz e r l a n d : T e t r a n i t r o m e t h y l a n i l i n  & T e t r y l
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TETRYL

b)  O r ig in : t

Th e p r e p a r a t io n  o f T e t r y l  was f i r s t  
d e s c r ib e d  by W. M ic h le r & K. Mey er i n  18 79. Soon 
t h e r e a f t e r  P . van  Rom burgh an d K.H . M ert ens 
r e p o r te d  t h e i r  s t u d i e s .  The s t r u c t u r e  o f T e t r y l  
wa s p ro ved  by van  Rom burg h by s y n th e s iz in g  i t  
from  P i c r y l  C h lo r id e  & p o ta s s iu m  m e th y ln i t r a m in e . 
T e t r y l  was n o t use d  as  a m i l i t a r y  e x p lo s iv e  u n t i l  
WW I .

c ) C hem ic al  C om posi ti on  an d P h y s ic a l  P r o p e r t i e s :

T e t r y l  i s  a n i t r o a r y l  n it ro com pound  h a v in g  
th e  s t r u c t u r e :

H3 C.N.NO2  
C^N- ^  j~~NO2

N0„

I t s  m o le c u la r  w e ig h t i s  2 87 .1 5  an d N it ro g e n  
c o n te n t  24 .3 9% . H ig h ly  p u r i f i e d  T e t r y l  i s  
c o l o r l e s s ,  b u t i t  r a p id ly  be co mes  l i g h t  y e ll o w -

b u f f  wh en ex pose d to  l i g h t .  The m o n o c li n ic  
c r y s t a l s  m e lt  a t  1 2 9 .5°C w it h  p a r t i a l  de co m
p o s i t i o n .  T e t r y l  has a c r y s t a l  d e n s i ty  o f 1 .7 3  

g n /c c  an d a p re s s e d  d e n s i ty  o f  1 .6 7  gm /c c a t  20 00 0 
p s i .  T e t r y l  i s  p r a c t i c a l l y  in s o lu b l e  i n  w a te r , 
c a rb o n  t e t r a c h l o r i d e ,  e t h e r ,  c a rb o n  d i s u l f i d e  & 
t r i c h l o r o e t h y l e n e .  I t  i s  s l i g h t l y  s o lu b le  in  
h o t  a lc o h o l  & c h lo ro fo rm , an d r e a d i l y  s o lu b le  
i n  a c e to n e , e th y l  a c e t a t e ,  b e n z en e , to lu e n e , 
x y le n e  & e th y le n e  d i c h l o r id e .

d)  T e s t M etho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s :
T e t r y l  i s  mo re s e n s i t i v e  th a n  TNT as  

sho wn by th e  r e s u l t s  of im pac t & r i f l e  b u l l e t  
t e s t s .  How ev er , T e t r y l  does n o t ex p lo d e  in  th e  
f r i c t i o n  pe nd ul um  t e s t .  In  th e  sa nd  t e s t ,  T e t r y l  
i s  r e a d i l y  i n i t i a t e d  by 0 .1 0  gr am  o f  Le ad  A zid e 
o r  0 .2 0  gram  o f M er cu ry  F u lm in a te . T e t r y l  i s  
a b o u t 1257, as  b r i s a n t  as  TNT an d ab o u t.  857, as  
b r i s a n t  as PETN o r RBX. Th e r a t e  o f  d e to n a t io n  
o f  T e t r y l  p re s s e d  a t  30 000 p s i  to  a  d e n s i t y  o f 
1 .7 1  gm /ec i s  785 0 m e te r s / s e c o n d .
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TETRYL

e) M a n u fa c tu r in g  P r o c e s s e s :

Two m et hods a r e  u sed  f o r  th e  p r o d u c t io n  o f 
T e t r y l .  Th ey  in v o lv e  th e  n i t r a t i o n  o f  th e  raw 
m a t e r i a l s  d im e th y l a n i l i n e  o r d i n i t r o p h e n y l -  ' 
m e th y la m in e . >

I n  th e  m a n u fa c tu re  o f  T e t r y l  fr om  d im e th y l-  
a n i l i n e ,  on e p a r t  o f  t h i s  i s  d i s s o lv e d  in  14 
p a r t s  o f  s u l f u r i c  a c id  a t  25°C . Th e d im e th y l-  
a n i l i n e  s u l f a t e  fo rm ed  i s  ad ded  to  9 p a r t s  o f 
m ix ed  a c id  a t  70 °C . Th e c ru d e  T e t r y l  w h ic h  
p r e c i p i t a t e s  m ust  be c a r e f u l l y  p u r i f i e d .
T re a tm e n t w i th  b o i l i n g  w a te r  re m oves  an y 
te t r a n i tr o c o m p o u n d  p r e s e n t  i n  th e  p r o d u c t .
E i th e r  benzene  o r a c e to n e  may be u se d  as  th e  
s o lv e n t  f o r  f i n a l  p u r i f i c a t i o n  o f  th e  c ru d e  
T e t r y l .

D in it ro p h e n y lm e th y la m in e , o b ta in e d  fr om  
d in i t r o c h lo r o b e n z e n e  by r e a c t i o n  w i th  aqueous » 
m onom et hyla m in e & so diu m  h y d ro x id e , i s  n i t r a t e d  
by  d i s s o l v in g  i t  i n  s u l f u r i c  a c id  a t  25°C , 
fo ll o w e d  by a d d in g  n i t r i c  a c i d .  Th e c ru d e  
p ro d u c t  i s  dum ped i n to  w a te r ,  c o l l e c t e d  on a 
f i l t e r  an d w as he d w it h  w a te r  u n t i l  th e  w a sh in g s  
a r e  n e u t r a l .  Th e T e t r y l  i s  f i n a l l y  r e c r y s t a l l i z e d  
fr om  a s o lv e n t  to  rem ov e an y o c c lu d e d  a c id ,  o th e r  
i m p u r i t i e s ,  an d to  c o n t r o l  i t s  g r a n u l a t i o n .

f ) S a f e ty  H a z a rd s :

T e t r y l  h a s  a s t r o n g  c o lo r in g  a c t i o n  on 
huma n s k in  an d can  c a u se  d e r m a t i t i s . A c o ld  
cre am  c o n ta in in g  10% so diu m  p e r b o r a te  h a s  b een  
fo und  to  m in im iz e  th e s e  e f f e c t s .  I n h a l a t i o n  o f 
T e t r y l  d u s t  sh o u ld  be  a v o id e d . Th e maximum  
a l lo w a b le  c o n c e n t r a t io n  o f  T e t r y l  d u s t  i n  a i r  
i s  1 .5  m il li g ra m s  p e r  c u b ic  m e te r .

g)  S to r a g e :

T e t r y l  h as  been  fo und to  w i th s ta n d  s to r a g e  
a t  100°C f o r  100  h o u r s , a t  75° C f o r  6 m o n th s , 
a t  65°C  f o r  12 m o n th s , an d a t  m ag az in e  te m p e ra tu re  
f o r  20 y e a r s  w i th o u t  any  s i g n i f i c a n t  im p a ir m en t 
o f  i t s  s t a b i l i t y .  T hus,  th e  p h y s ic a l  d e t e r i o r 
a t i o n  o f  T e t r y l  i n  s to r a g e  i s  n o t a p ro b le m .
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TETRYL

g)  S to ra g e  ( c o n t f d ) :

In  th e  p re s e n c e  o f 0.57> m o is tu re , T e t r y l  has  
som e c o r r o s iv e  e f f e c t  on  s t e e l  & z in c  b u t 
l i t t l e  o r no e f f e c t  on  o th e r  m e ta l s .  I t  does  
n o t a f f e c t  m e ta ls  when th e y  a r e  c o a te d  w it h  
a c id p r o o f  b la c k  p a in t ,  ba ke d o i l ,  NRC com
po un d or s h e l l a c ,  ev en  a t  50 °C .

Fo r p u rp o se s  o f s to r a g e  c o m p a t ib i l i t y  
g ro u p in g  an d q u a n t i ty - d i s t a n c e  c l a s s i f i c a t i o n ,  
T e t r y l  i s  a Group L, C la ss  9 e x p lo s iv e .

h) D e m i l i t a r i z a t i o n  a n d /o r  D is p o sa l P ro c e d u r e s :

T e t r y l  i s  de co mpo se d by  d i s s o lv in g  i t  in  
12 ti m es  i t s  w e ig h t o f a s o lu t i o n  p re p a re d  from  
1 p a r t  by w e ig h t of so di um  s u l f i t e  & 4 p a r t s  o f  
w a te r .  Th e d e c o m p o s it io n  o f  T e t r y l  i s  in c r e a s e d  
i f  th e  s u l f i t e  s o lu t i o n  i s  h e a te d  to  80 C.
Allow  th e  m ix tu re  to  c o o l an d d i s c a r d  i t  i n to  a 
d i s p o s a l  p i t .

i )  U ses : .
T e t r y l  i s  u n iv e r s a l l y  use d  a s  a b o o s te r  

e x p lo s iv e .  I t  i s  u se d  in  som e c o m p o s it e  
b u r s t i n g  c h a rg e s , and as th e  b a se  c h a rg e  in

• some D e to n a to rs  & B la s t in g  C ap s.

TETRYTOL ( b u r s t in g  c h a rg e )

Se e T e t r i t o l  u n d e r  S o v ie t E x p lo s iv e s  and  u n d e r 
S p an is h  E x p lo s iv e s .

THERMITE.

Se e S k a k u n e ts u z a i u nder J a p a n e se  E x p lo s iv e s , an d 
T herm it zundung  u nder Sw iss E x p lo s iv e s .

> i
i t

THERMITZUNDUNG

Sw is s T h e rm it e  P ri m in g  & I g n i t i n g  C o m p o sit io n .

T IP O  I  & I I  DIN AMI TE
I t a l i a n  name s f o r  two ty p e s  o f D ynam it e . Se e D in am it e  

u n d er I t a l i a n  E x p lo s iv e s .
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TNRS

TORS

R u s s ia n  a b b r e v i a t i o n  f o r  T r i n i t r o r e s o r s i n a t _ s v i n t s a  
(L ea d S ty p h n a te ) . Se e S t i f n a t _ s v i n t s a  u n d e r  S o v ie t  
E x p lo s iv e s  o

TNT o r TRINITROTOLUENE (h ig h  e x p lo s iv e )

a )  F o re ig n  N o m e n c la tu re :
B r i t a i n : T r o ty l
B el giu m : T r i n i t r o t o l u e n e  & T r o ty l
F ra n c e : T r i n i t r o t o l u e n e ,  T r o ty l  6c T o l i t e -
Ge rm an y: T r i n i t r o t o l u o l  & T r o ty l
H ungary : T r i l i t ,  T r i n i t r o t o l u o l ,  T r i t o l o  

&. T r o t i l  .
I t a l y : T o l i t e ,  T r i l i t e ,  T r i n i t r o t o l u e n o ,  

T r i n i t r o t o l u o l o ,  T r in o lo ,
T r i t o l o  & T r o ty l

Ja p a n : C h ak a ts u y ak u , S an sh o k i T o ru o ru  
& Ty pe  92 (N av y)

S o v ie t  U nio n: Tol 6c T r o t i l
S p a in : T r i l i t a ,  T r i n i t r o t o l u e n o ,  T r i n i t r  

t o lu o l  6c T r o t i l o
Sw eden : T r o ty l
S w itz e r la n d : T r i n i t r o t o l u o l  6c T r o ty l

b) O r ig in :

TNT wa s f i r s t  p re p a re d  in  1863 by  J .  W il b ra n d , 
l a t e r  by  F OK„ B e i l s t e i n  & A. K uh lb e rg  an d a l s o  
F . T ie m ann , each  u s in g  d i f f e r e n t  m et hods o r  •
s t a r t i n g  j n a t e r i a l s .  I t  wa s . n e a r ly  30 y e a r s  l a t e r  
t h a t  C. H au ss er m an  u n d e r to o k  i t s  m a n u fa c tu re  on 
an  i n d u s t r i a l  s c a l e .  A f te r  1901 TNT wa s use d  
e x te n s i v e l y  a s  a m i l i t a r y  e x p lo s iv e .  Ge rm any 
be ca m e th e  f i r s t  n a t io n  to  a d o p t i t  a s  a s ta n d a r d  
s h e l l  f i l l e r .  D u ri ng  WW I  a l l  th e  m a jo r pow er s 
o f  th e  w o rld  w ere  u s in g  TNT, w i th  th e  q u a n t i ty  
use d  l im i t e d  o n ly  by th e  a v a i l a b l e  su p p ly  o f 
to lu e n e .  B ecause  o f  th e  g e n e ra l  s u i t a b i l i t y  o f  
TNT f o r  m e l t - lo a d in g  a p p l i c a t i o n s  an d i t s  e x te n 
s iv e  u se  in  c o m p o s it e  e x p lo s iv e  m ix tu r e s ,  TNT i s  
c o n s id e r e d  to  be  th e  m os t im p o r ta n t m i l i t a r y  '
e x p lo s iv e  kno wn to d a y .
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TNT

c) Chem ic al  C om posi ti on  an d P h y s ic a l  P r o p e r t i e s :

TNT i s  an  a r y l  n it ro com pound  h a v in g  th e  
fo ll o w in g  s t r u c t u r e  f o r  th e  2 ,4 ,6 -  o r a lp h a  
is o m er:  ’

C\H 3

/ C %
Oo N-C X C-NO„2 [ I

HC CH
V  '

I
no2

• I
I t s  m o le c u la r  w e ig h t i s  2 27 .1 3  an d N it ro g e n  
c o n te n t  18. 50 7, . I t  i s  o b ta in e d  as c o lo r l e s s  o r 
l i g h t  y e ll o w  rh om bohedra l c r y s t a l s ,  m e l ti n g  a t  
8 0 .7 5 °C . U n li k e  some o th e r  h ig h  e x p lo s iv e s ,  TNT 
does n o t underg o  p a r t i a l  d e c o m p o s it io n  wh en  
m e l te d . I t  ca n be  m e lt e d  6c s o l i d i f i e d  60 ti m es 
w i th o u t s i g n i f i c a n t  change in  i t s  f r e e z in g  
p o i n t .  The c r y s t a l  d e n s i ty  o f  TNT i s  1 .6 54  
gm /c c, c a s t  d e n s i ty  1 .5 6  gm /c c, an d p re s s e d  
d e n s i ty  i s  1 .5 5  gm /cc a t  20 00 0 p s i .  The v i s c o s i t y  
o f li q u id  TNT i s  0 .1 3 9  p o is e  a t  85 °C . TNT i s  
p r a c t i c a l l y  in s o lu b le  in  w a te r ;  s l i g h t l y  
s o lu b le  in  e th e r ,  c a rb o n  t e t r a c h l o r i d e ,  c a rb o n  
d i s u l f i d e  & a lc o h o l ;  an d r e a d i ly  s o lu b le  in  
a c e to n e , c h lo ro fo rm , e th y le n e  c h lo r i d e ,  b en z en e , 
t o lu e n e ,  a n i l i n e  6c o th e r  s o lv e n t s .

d) T e s t M etho ds  and E x p lo s iv e  C h a r a c t e r i s t i c s :

TNT i s  one o f th e  l e a s t  s e n s i t i v e  m i l i t a r y  
h ig h  exp lo si ves, *  on ly  Ammonium N i t r a t e ,  Ammonium 
P i c r a t e  6c N itro g u a n id in e  a r e  l e s s  s e n s i t i v e .  I t s  
s e n s i t i v i t y  to  im pac t t e s t  v a lu e  i s  14 in c h e s .
I t  i s  u n a f f e c te d  in  f r i c t i o n  pe nd ul um  t e s t s ,  an d 
e x p lo d e s  in  on ly  27, o f  t r i a l s  wh en  s u b je c te d  to  
th e  r i f l e  b u l l e t  im pac t t e s t .  Th e e x p lo s io n  
te m p e ra tu re  t e s t  v a lu e  o f  TNT i s  47 5° C in  5 
s e c o n d s .

TNT h as  th e  sam e b r is a n c e  as  P i c r i c  Aci d 
6c G unco tt on  an d i s  s y p e r io r ,  i n  t h i s  r e s p e c t ,  to  
Ammonium P i c r a t e  6c Ni t r o g u a n id i ’n e . Th e r a t e  o f
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TNT

d)  T e s t  M et ho ds  an d E x p lo s iv e  C h a r a c t e r i s t i c s  ( c o n t 1d ) :
d e to n a t io n  o f  TNT i s ’ r e l a t i v e l y  lo w , 69 00  
m e te r s /s e c o n d  a t  d e n s i t y  1 .5 6  gm /c c , in  
’c o m p a ri so n  w it h  o th e r  s ta n d a r d  h ig h  e x p lo s iv e s .
As ju d g ed  by po wer  t e s t s ,  TNT i s  m or e p o w e rfu l 
th a n  Ammonium P i c r a t e  b u t l e s s  so  th a n  P i c r i c  
A ci d 6c o th e r  s ta n d a r d  e x p lo s iv e s .  TNT can  be  
d e to n a te d  by a No 6 E l e c t r i c  B la s t i n g  Cap . Th e 
f i n e  d u s t  o f  TNT i s  s e n s i t i v e  to  i n i t i a t i o n  by 
e l e c t r i c  s p a r k s .  When i g n i t e d  i n  op en  a i r ,  TNT 
b u rn s  c o m p le te ly  w i th o u t  d e to n a t io n .

e ) M a n u fa c tu r in g  P r o c e s s e s :
TNT can  be  m a n u fa c tu re d  by o n e - , tw o - , 

o r  t h r e e - s t a g e  n i t r a t i o n  p r o c e s s e s .  T o lu en e  
an d m ix ed  a c id s  a r e  th e  raw m a t e r i a l s  i n  a l l  
p r o c e s s e s .  A ll  t h r e e  p r o c e s s e s  hav e  b een  u se d , 
on  a p r o d u c t io n  b a s i s .  Th e c o n ti n u o u s  p r o c e s s ,  
a s  em pl oy ed  by th e  B o fo rs  Com pany o f  Sw ed en , 
i s  co m in g i n t o  w id e u s a g e .

In  th e  o n e -s ta g e  p r o c e s s ,  a l a r g e  e x c e s s  o f  
s t r o n g  m ix ed  a c id  i s  u sed  an d th e  te m p e ra tu re  
i s  g r a d u a l ly  r a i s e d .  TNT i s  p ro d u ce d  i n  t h i s  
p r o c e s s  w i th o u t  t r a n s f e r  o r  s e p a r a t i o n  o f  s p e n t  
a c id  from  th e  in te r m e d ia te  p r o d u c t s .  I n  th e  
tw o - s ta g e  p r o c e s s , e i t h e r  m o n o n it ro to lu e n e  o r 
D i n i t r o to lu e n e  i s  p ro d u ced  i n  th e  f i r s t  s t a g e ,  
an d TNT in  th e  se cond  s t a g e .  In  th e  t h r e e - s t a g e  
p r o c e s s , by  th e  u se  o f  t h r e e  d i f f e r e n t  a c id  
m ix tu re s  6c d i f f e r e n t  te m p e r a tu r e s , t h e r e  a r e  
s u c c e s s iv e ly  p ro duced  m o n o n it ro to lu e n e , 
D in i t r o to lu e n e  6c T r i n i t r o t o l u e n e .  Th e t h r e e -

s t a g e  p ro c e s s  has th e  a d v a n ta g e s  o f  maxim um 
y i e l d ,  g r e a t e r  p u r i t y  o f  p ro d u c t  an d g r e a t e r  
c o n t r o l  o f  a c id  c o n c e n t r a t io n  6c te m p e ra tu re  
c o n d i t i o n s .  The c o n ti n u o u s  p r o c e s s  em plo ys th e  
same raw m a t e r i a l s ,  b u t o p e r a te s  on  a  ’’co n 
t in u o u s ” b a s i s  r a t h e r  th a n  on  a ’’b a tc h ” b a s i s .

Th e TNT r e s u l t i n g  from  an y o f  th e  ab ove 
p r o c e s s e s  m ust  be  p u r i f i e d ,  g r a n u la te d ,  s c re e n e d  
6c d r i e d .  In  th e  p as t. , s o lv e n t s  su ch  a s  e th a n o l ,  
c a rb o n  t e t r a c h l o r i d e  6c s u l f u r i c  a c id  w ere  u se d  
to  p u r i f y  c ru d e  TNT by r e c r y s t a l l i z a t i o n .
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TNT

e) Manufacturing Processes (cont’d):
Today, chemical purification by means of the 
’’sellite” process (an aqueous solution of 
sulfite containing a small amount of sodium 
hydrogen sulfite) is replacing the 
crystallization process from solvents.

f) Safety Hazards: •
TNT is highly toxic if absorbed into the 

body thru the skin or if dust & fumes are 
inhaled over long periods of time. In most 
cases of severe poisoning, there is liver 
damage, and jaundice may result if exposure to 
TNT is not detected & properly treated. A

' concentration of 0.5 milligram per cubic meter 
of air is the maximum allowable if undue exposure 
is to be avoided. .

» • .
Alkalies, alkoxides 6c ammonia react with

TNT to form dangerously sensitive compounds. A 
mixture of TNT 6c solid potassium hydroxide bursts 
into a flame when heated to 80°C. Potassium 
methylate 6c TNT react to yield a dark red

W - powder? which has been reported to explode
spontaneously on standing at room temperature. 
Exposure of TNT to sunlight or ultraviolet 
light, causes progressive discoloration 6c 
decomposition with an increase in sensitivity to 
impact.

Liquid TNT is much more sensitive to 
impact than solid TNT, and under certain 
conditions molten TNT may be an extremely 
hazardous material.

g) Inspection Procedures:
TNT, as well as other bulk high explosives 

6c Black Powder, should be examined annually to 
see that the containers are in good condition, 
that no containers are open, and that the 
explosive is not sifting from the container.
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TNT

g)  I n s p e c t io n  P ro c e d u re s  ( c o n t ’d ) :

TN T-loa de d s h e l l  s h o u ld  be  ex am in ed  f o r  
an y e v id e n c e  o f  e x u d a ti o n . Th e e x u d a te  i s  a 
br ow n o i ly  l i q u i d  t h a t  oozes o u t a ro und  th e  
th r e a d s  a t  th e  nose  o f  s h e l l s .  I t  i s  fl am m ab le  
an d r e p r e s e n t s  a f i r e  h a z a r d . E x u d a ti o n  o f  
TN T-loa de d s h e l l  a l s o  c a u se s  c a v i t a t i o n  in  th e  
c h a rg e  an d in  some c a s e s  d e s e n s i t i z a t i o n  o f  th e  
b o o s te r  c h a rg e .

h) S to ra g e :

TNT can  w ith s ta n d  s to r a g e  a t  m agaz in e  
te m p e ra tu re  f o r  20 y e a r s  w i th o u t  an y m e a su ra b le  
d e t e r i o r a t i o n .  TNT m us t have  a min imu m 
f r e e z in g  p o in t  o f 80 .2 °C  i f  e x u d a ti o n  o f s h e l l ,  
i n  s to r a g e  a t  50 °C , i s  to  be a v o id e d . The 
f r e e z in g  p o in t  o f TNT m ust  be g r e a t e r  th a n  
8 0 .4  C i f  e x u d a ti o n  a t  65°C i s  to  be p re v e n te d .

M o is tu re  has  no e f f e c t  on th e  s t a b i l i t y  o f  
TNT. I t  can  be  im m erse d i n  s e a  w a te r  w i th o u t  
b e in g  s i g n i f i c a n t l y  a f f e c t e d  in  an y way . . TNT 
may c a u se  s l i g h t  c o r r o s io n  o f l e a d , b u t i t  h as  • 
no  c o r r o s iv e  e f f e c t  on o th e r  m e ta ls  or on 
c o a t in g s  o f s h e l l a c ,  a c id p r o o f  b la c k  p a i n t  o r 
b a k e l i t e .

For p u rp o se s  o f s to r a g e  c o m p a t ib i l i t y  
g ro u p in g  & q u a n t i t y - d i s t a n c e  c l a s s i f i c a t i o n ,
TNT i s  a Gr ou p I ,  C la s s  9 e x p lo s iv e .

i )  D e m i l i t a r i z a t i o n  a n d /o r  D is p o s a l P r o c e d u r e s :

. TNT i s  de co mpo se d by  a d d in g  i t  s lo w ly ,
w h i le  s t i r r i n g ,  to  30 ti m es  i t s  w e ig h t of a 
s o lu t i o n  o f 1 p a r t  so di um  s u l f i d e  in  6 p a r t s  o f 
w a te r . D is c h a rg e  th e  m ix tu re  i n t o  a d i s p o s a l  
p i t .  •

L arg e  q u a n t i t i e s  o f TNT sh o u ld  be  
d e s tr o y e d  by b u rn in g . The e x p lo s iv e  sh o u ld  be  
s p re a d  in  a l a y e r  n o t mo re th a n  3 in c h e s  t h i c k .  
A t r a i n  o f fl am m ab le  m a te r i a l  sh o u ld  be  use d  to  
i g n i t e  th e  ex pf losiv e.  No a tt e m p t  sh o u ld  be  made 
to  b u rn  TNT or an y o th e r  h ig h  e x p lo s iv e  in  
lumps  or p i l e s .
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TNT

j )  U se s :

TNT i s  u n iv e r s a l l y  use d  as a b u r s t i n g  
c h a rg e  in  S h e l l s ,  M in es , Bombs 6c G re n a d es . I t  
i s  use d  to  a l im i te d  e x te n t  in  i n d u s t r i a l  6c 
m i l i t a r y  B la s t in g  6c D e m o li ti o n  E x p lo s iv e s . TNT 
i s  use d  in  a la r g e  numb er o f  co m p o s it e  e x p lo s iv e s  
e i t h e r  to  r e n d e r  them  c a s t a b le  m ix tu re s  o r to  
ex te n d  th e  su p p ly  o f  more e x p e n s iv e  e x p lo s iv e s .  
Some u se  o f TNT in  D e to n a ti n g  F use s has been  
r e p o r t e d .

TOKU-SHIRAUME Nos 1 6c 2 .

J a p a n e s e  Ammonium N i t r a t e  G e la t in .

TOL o r TROTIL

R u ss ia n  fo r  TNT.

TOLAMITE ( p l a s t i c  m in in g  e x p lo s iv e )

A F re n ch  Ammonium N i t r a t e  p l a s t i c  m in in g  e x p lo s iv e . 
T h ere  i s  no  c o r re s p o n d in g  US c o m p o s it io n . S,ee u n d er F re nch  
E x p lo s iv e s .

TOLITE

I t a l i a n  6c F re nch  f o r  TNT. Se e T r i t o l o  u nder I t a l i a n  
E x p lo s iv e s  6c T o l i t e  u nder F re nch  E x p lo s iv e s .

TOLUOL-AMMONAL .

I t a l i a n  name  f o r  Am monal . Se e Ammonal u n d e r I t a l i a n  
E x p lo s iv e s . . .

TONITA ( b u r s t in g  c h a rg e )

A S p a n is h  h ig h  e x p lo s iv e  b u r s t i n g c h a r g e „ T here  i s  no  
c o rre s p o n d in g  US c o m p o s it io n . Se e u nder S p an is h  E x p lo s iv e s .

TONITE o r  POTENTITE , ,

. Se e  T o n it e  u n d er B e lg ia n  E x p lo s iv e s .
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TORPEX

TORTEX ( b u r s t i n g  c h a rg e )

F o re ig n  N o m e n c la tu re :

B r i t a i n
Ge rm any
I t a l y :
S p a in :
Sw eden :

T orp ex
T r i t o l i t a l
T r i t o l i t a l
T o rp ex  & T r i t o l i t a l  
H ex o to n a l

Se e ab ove e n t r i e s  u n d e r th e  c o u n tr y  i n d i c a t e d .

TOTALIT ( b u r s t i n g  c h a rg e )

Sw is s Ammonium N i t r a t e  b u r s t i n g  c h a rg e . T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s it io n . , Se e u n d e r Sw is s E x p lo s iv e s .

TRACER COMPOSITION -

Se e C om posi z io ne  t r a c c i a n t e  u n d e r  I t a l i a n  E x p lo s iv e s .

TRASSIRUYUSCHIYE SOSTAVY

R u ss ia n  f o r  T ra c e r  C o m p o s it io n s . Se e u n d e r 
P i r o te k h n ic h e s k iy e  s o s ta v y .

TRIALEN

Ge rm an  d e s ig n a t io n  f o r  T o rp e x - ty p e  e x p lo s iv e  m ix tu r e s . 
Se e u n d e r Ge rm an  E x p lo s iv e s .

TRIALEN 10 5 ( b u r s t i n g  e x p lo s iv e )  .

I t a l i a n  c a s t a b l e  e x p lo s iv e  m ix tu r e .  T h is  m ix tu re , 
s i m i l a r  in  c o m p o s it io n  to  T o rp ex , i s  u sed  by s e v e r a l  
c o u n t r i e s .  Se e u n d e r I t a l i a n  E x p lo s iv e s  an d T r i a l e n  u n d e r 
Ge rm an  E x p lo s iv e s . ’

TRICINATO o r  TRIGINATO

S p a n is h  f o r  Le ad  
de pl om o u n d e r S p a n is h

S ty p h n a te . 
E x p lo s iv e s

Se e T r i n i t r o r e s o r c i n a t o
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TR IDITA

TRIDI TA  ( b u r s t i n g  c h a rg e )

S p a n is h  nam e f o r  a c a s t a b l e  m ix tu r e  o f  P i c r i c  A cid  & 
D in i t r o p h e n o l .  Th e B r i t i s h  u s e  a  s i m i l a r  m ix tu r e  c a l l e d  
N e l l i t e ,  t h e  F re n c h  m ix tu r e  i s  c a l l e d  DD ( E x p l o s i f ) ,  an d 
th e  I t a l i a n  MBT.

TR IDITE ( b u r s t i n g  c h a rg e )

See  DD ( E x p lo s i f )  u n d e r F re n c h  E x p lo s iv e s ,  MBT u n d e r 
I t a l i a n  E x p lo s iv e s  an d C ha oy ak u u n d e r  J a p a n e s e  E x p lo s iv e s .

TR ILITA

One o f  s e v e r a l  S p a n is h  na mes  f o r  TNT.

TR IL IT E

I t a l i a n  f o r  TNT. See  T r i t o l o  u n d e r  I t a l i a n  E x p lo s iv e s

TRIMETHYLENETRINITRAMINE o r HEXOGENE

F re n c h  f o r  RDX.

TRIMETHILENTRINITROAMMINA, T4 o r EXOGENE

I t a l i a n  f o r  RDX. See  T4 u n d e r I t a l i a n  E x p lo s iv e s o

TRIMETHYLENETRINITROSAMINE

F re n c h  f o r  R - S a l t .

TRINITRATE d e  PENTAGLYCERINE

F re n c h  f o r  P e n t a g l y c e r i n  T r i n i t r a t e .

TRINITROANISOL o r TRISOL

Nam es u sed  i n  S w i tz e r la n d  f o r  A n i s o le .
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TRINITROANISOLE

TRINITROANISOLE .

Se e j . n i t r o a n i s o l e  u n d e r I t a l i a n  E x p lo s iv e s , an d 
T r i n i t r o a n i s o l  o r T r i s o l  u n d er Sw is s E x p lo s iv e s .

TRINITROANISOLO

I t a l i a n  f o r  T r i n i t r o a n i s o l e .

TRINITROBENZOL

Ge rm an  f o r  T r in i t r o b e n z e n e .
(

TRINITROCHLORBENZOL

Ge rm an  f o r  T r in i t r o c h lo r o b e n z e n e .

TRINITROFENILMETILNITROAMMINA

I t a l i a n  f o r  T e t r y l .  Se e T e t r a l i t e  u n d e r I t a l i a n  
E x p lo s iv e s .

TRINITROFENOL

R u s s ia n  & S p a n is h  f o r  P i c r i c  A c id . Se e P ik r in o v a y a  
kis lQtd u n d e r  S o v ie t  E x p lo s iv e s ? an d P i £ £ i n i t a  u n d e r 
S p a n is h  E x p lo s iv e s .

TRINITROFENOLO

I t a l i a n  f o r  P i c r i c  A c id . Se e A cid o  p i c r i c o  u n d er 
I t a l i a n  E x p lo s iv e s .

TRINITROGLICERINA <

I t a l i a n  f o r  N i t r o g l y c e r in .  Se e N £ t r o g l i c e r in a  u n d e r 
I t a l i a n  E x p lo s iv e s .  » *

TRINITRO-m eta-CRESO LO ’

I t a l i a n  nam e fo r  C r e s y l i t e .  Se e C r e s i l i t e  u n d e r 
I t a l i a n  E x p lo s iv e s .
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TRINITRO-meta-XYLENE

TRINITRO-meta-XYLENE

Se e X y l i t e  under F re nch  E x p lo s iv e s , an d K s i l i l  
(o r  X y ly l) " u n d e r  S o v ie t  E x p lo s iv e s .

TRINITRO -meta-XYLENE '

F re n ch  f o r  T r in i t r o - m e ta - x y le n e .  Se e X y l i te  u n d e r 
F re n ch  E x p lo s iv e s .

TRINITROMETHAN o r NITROFORM

German f o r  T r in i tr o m e th a n e  o r N it ro fo rm . Se e N it ro fo rm  
u n d e r German E x p lo s iv e s .

i •

TRINITROMETHANE ’

Se e N it ro fp r®  under German E x p lo s iv e s .

TRINITROPHENETOLE ' '

Se e K ein eyak u u n d e r J a p a n e se  E x p lo s iv e s .

TRINITROPHENOL, MELINITE o r ACIDE PICRIQUE •

F re nch  f o r  P i c r i c  A c id . Se e M e l in i te  u n d er F re nch  
E x p lo s iv e s . .

TRINITRORESORCINA o r ACIDO STIFNICO

I t a l i a n  f o r  S ty p h n ic  A c id . Se e A c id o _ s t i f n ic o  u n d e r 
I t a l i a n  E x p lo s iv e s .

TRINITRORESORCINATE de PLOMB

F re n ch  f o r  Le ad  S ty p h n a te .

TRINITRORESORCINATO de  PLOMO ’ '

■ S p a n is h  f o r  Le ad  S ty p h n a te .
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TRINITRORESORCINATO d i  PIOMBO

TRINITRORESORCINATO d i  PIOMBO

I t a l i a n  f o r  Lea d S ty p h n a te .

TRINITRORESORSINAT SVINTSA

R u s s ia n  f o r  Lea d S ty p h n a te . Se e S t i f n a t  s v i n t s a  
under Soviet Explosives.

TRINITROTOLUENE, TROTYL o r  TOLITE

Fr en ch  an d B el g ia n  fo r  TNT. See T o l it e  under  Fr en ch  E xp lo si ves

TRINITROTOLUENO, TRINITROTOLUOL, TROTILO o r TRILITA

S p a n is h  na mes  f o r  TNT. Se e T r i l i t a  u n d e r S p a n is h  
E x p lo s iv e s . >

TRINITROTOLUENO, TRINITROTOLUOLO o r TRINOLO '

I t a l i a n  na mes  f o r  TNT. Se e T r i t o l o  u n d e r I t a l i a n  
E x p lo s iv e s .

TRINITROTOLUOL ,

One o f  s e v e r a l  S p a n is h  name s f o r  TNT. Se e T r i l i t a  
u n d e r S p a n is h  E x p lo s iv e s .

TRINITROTOLUOL o r TROTYL

Ge rm an  & Sw is s na mes  f o r  TNT.

TRINITROXYLENE •

Se e X y l i t e  u n d e r F re n ch  E x p lo s iv e s  an d K s i l i l  u n d e r  
Soviet Explosives.

TRINOLO '

I t a l i a n  nam e f o r  TNT. Se e T r i t o l o  u n d e r I t a l i a n  
E x p lo s iv e s . ’
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TRISOL
TRISOL or  TRINITROANISOL

Swiss names fo r A n is o le . '

TRITOLITA

Sp an ish name fo r an  exp lo si ve  wh ich  co rr es pond s to  
US 50 /50 C y c lo to l.

TRITOLITAL ,

German name fo r  a Tor pe x- ty pe  ex p lo siv e .

TRITOLITAL

I t a l i a n  & Sp an ish name fo r To rp ex .

TRITOLITE '

I t a l i a n  name fo r Co mp osition  B.
» r

TRITOLO •

I t a l i a n  fo r TNT. '

TRIWESTFALIT SN or ENERGIT

German in d u s t r ia l  mining ex p lo siv e . See E nerg it  un de r 
German E x p lo si v es .

TROTIL or  TOL

Rus si an  fo r TNT. See To l un de r S ov ie t E x p lo si ves.
. I

TROTILO

One of  sev e ra l Sp an ish names fo r TNT. See T r i l i t a  
un de r Sp an ish E xplo si ves.

TROTYL

I ta l i a n ,  Fr en ch , German 6c Swe dish  fo r TNT. See 
Jr it o J, 2_  un de r I t a l i a n  Explo si ves ; T o li te  un de r Fr en ch
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TROTYL ( c o n t ’d )

E x p lo s iv e s ;  T r i n i t r o t o l u o l  under Ge rm an E x p lo s iv e s ;  an d 
T r o ty l  u n d e r  Sw ed is h  E x p lo s iv e s .

TSMV 1 -1 0 1  o r  SCHIESSWOLLE l 8  ' ’

Ge rm an  c a s t a b l e  b u r s t i n g  c h a rg e . Se e S c h ie s s w o l le _ 18 
u n d e r Ge rm an  E x p lo s iv e s .

TYPE A (EXPLOSIVE)

Se e Ai icp ) u n d e r J a p a n e se  E x p lo s iv e s . T h is  sam e 
c o m p o s it io n  i s  u sed  by  th e  Ge rm ans u n d e r th e  name s 
S c h ie s s w o l le _ 18 , NTP2 & JSMV- lz 1 Q 1 •

TYPE K (EXPLOSIVE) *

Se e u n d e r J a p a n e s e  E x p lo s iv e s .

TYPE 1 ^EXPLOSIVE)(m a in  h ig h  e x p lo s iv e  c h a rg e )

A J a p a n e s e  e x p lo s iv e  f i l l e r  f o r  D ep th  Bombs. T h ere  
i s  no  c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d er J a p a n e s e  
E x p lo s iv e s . ’ '

TYPE 1 MK5, P5  ( b u r s t i n g  c h a rg e )  . ’

A J a p a n e s e  p r e s s - lo a d e d  f i l l e r  f o r  D ep th  C h a rg e s .
T h e re  i s  no  c o r r e s p o n d in g  US c o m p o s it io n . Se e un de r J a p a n e s e  
E x p lo s iv e s .

TYPE 1 MK6, P6  ( b u r s t i n g  c h a rg e )

A J a p a n e s e  p r e s s - lo a d e d  f i l l e r  f o r  D ep th  C h a rg e s .
T h e re  i s  no  c o r re s p o n d in g  US c o m p o s it io n . Se e u n d e r 
J a p a n e s e  E x p lo s iv e s .

■ i
TYPE 2 EXPLOSIVE ( in c e n d ia r y  s h e l l  f i l l e r )

Se e B 4 _ In c e n d ia ry  o r T y p e _ E x p l o s i v e )  u n d e r J a p a n e s e  
E x p lo s iv e s .

 

 
 

 
 

 

 
 

 



TYPE 4 (N av y)

TYPE 4 (N av y)  ( b u r s t in g  c h a rg e )

A J a p a n e se  p r e s s - lo a d e d  f i l l e r  f o r  Dep th  C h a rg e s . 
T h ere  i s  no  c o rre s p o n d in g  US c o m p o s it io n . Se e u n d er 
J a p a n e s e  E x p lo s iv e s .

TYPE 4 Mk 1 to  Mk 7 ( b u r s t in g  c h a rg e )  •

A s e r i e s  o f Ja p a n e se  Navy p r e s s - lo a d e d  f i l l e r s  use d  
in  M ines  & D ep th  C h a rg e s . T here  a r e  no  c o rre s p o n d in g  US 
c o m p o s i ti o n s . See under J a p a n e se  E x p lo s iv e s .

TYPE 88 (N av y)  o r  KARITTO (Arm y)

Se e u n d er J a p a n e se  E x p lo s iv e s .

TYPE 88 (KO) o r HAENSOSAN BAKUYAKU .

Se e u n d er J a p a n e s e  E x p lo s iv e s . t

TYPE 91 (N av y)  ,

J a p a n e s e  d e s ig n a t io n  f o r  T r i n i t r o a n i s o l e .  Se e 
u n d e r J a p a n e s e  E x p lo s iv e s .

TYPE 92 (N av y)

Ja p a n e s e  d e s ig n a t io n  fo r  TNT. Th e nam e i s  a l s o  
a p p l ie d  to  a T r i t o n a l - t y p e  m ix tu re  use d  in  p r o j e c t i l e s .  
Se e u nder J a p a n e s e  E x p lo s iv e s .

TYPE 94M (N av y)  (m ai n f i l l e r  & b o o s te r  c h a rg e )

A J a p a n e s e  c a s t a b l e  f i l l e r  use d  i n  sh aped  c h a rg e  
G re nades an d a s  a B o o s te r s u r ro u n d . T here  i s  no  c o rre s p o n d in g  
US c o m p o s it io n . Se e under Ja p a n e se  E x p lo s iv e s .

TYPE 97H (N av y)

Se e S e ig a ta  under J a p a n e se  E x p lo s iv e s .

TYPE 98 (Army & Navy)

See  H2 Kongo u n d er J a p a n e se  E x p lo s iv e s .
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UDARNYIYE

UDARNYIYE o r  INITS IIRUYUSHCHIYE SOSTAVY

S o v ie t  P r im e r  & I n i t i a t i n g  C o m p o s it io n s .

UMBRITE ( b u r s t i n g  e x p lo s iv e )

An I t a l i a n  h ig h - e x p lo s iv e  m ix tu re . T h e re  i s  no  
c o r re s p o n d in g  US c o m p o s it io n . Se e u nder I t a l i a n  E x p lo s iv e s .

UNDERWATER EXPLOSIVES .

Se e U n te rw a s s e r s p r e p g s to f f e  u nder Gorman E x p lo s iv e s .

UNKNOWN NAME EXPLOSIVES .

Se e u n d e r  J a p a n e s e  E x p lo s iv e s . Se e u n d e r I t a l i a n  
E x p lo s iv e s . Se e u nder Sw is s E x p lo s iv e s .

UNT ERWAS SERSP RENG ST OFFE
r f

Ge rm an  U n d e rw a te r E x p lo s iv e s .

UREA NITRATE . .

Se e N i t r a t e _ d ] u r e e  u n d er F re nch  E x p lo s iv e s .

VERGE EXPLOSIVSTOFFE

S w is s -p a te n te d  D y n am it es . Se e u n d er Sw is s E x p lo s iv e s .

VIBRITE ( b l a s t i n g  e x p lo s iv e )

I t a l i a n  Ammonium N i t r a t e  b l a s t i n g  e x p lo s iv e s .  T h e re  , 
i s  no  c o r r e s p o n d in g  US c o m p o s it io n . Se e u n d e r I t a l i a n  
E x p lo s iv e s  o

VICTORITE ( b l a s t i n g  e x p lo s iv e )

I t a l i a n  C h e d d i te - ty p e  b l a s t i n g  e x p lo s iv e .  T h e re  i s  no  
c o r r e s p o n d in g  US c o m p o s it io n . Se e u nder I t a l i a n  E x p lo s iv e s .
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VIR ITE

VIR ITE  ( b l a s t i n g  e x p lo s iv e )

I t a l i a n  B la ck  P o w d er- ty p e  e x p lo s iv e  m ix tu re . T here  
i s  no  c o rre s p o n d in g  US can  p o s i t i o n . Se e u nder I t a l i a n  
E x p lo s iv e s .

WESTFALIT

German D ynam ite.

WETTER-DYNAMIT

One o f  s e v e r a l  German P e r m is s ib le  D ynam it es . Se e 
W e tte r s p r e n g s to f f  u nder German E x p lo s iv e s  f o r  o th e r  
D ynam ites  w hic h  b e lo n g  to  t h i s  c l a s s .  Se e a l s o  W e tt e r  
d y n am it e  u n d er I t a l i a n  E x p lo s iv e s . ’

WETTERSPRENGSTOFF

Ge rman c o a l m in in g  e x p lo s iv e  c o r re s p o n d in g  a p p ro x 
im a te ly  i n  c o m p o s it io n  to  US " P e rm is s ib le  E x p lo s iv e s "  & 
F re nch  " E x p lo s i f s  A n t ig r i s o u te u x ."

X-STOFF .

German nam e f o r  T e tra n it r o m e th a n e . Se e T e ta n  u n d er 
German E x p lo s iv e s .

XYLYL o r KS ILIL  .

R u ss ia n  f o r  T r i n i t r o x y l e h e . See K s i l i l  u n d e r S o v ie t  
E x p lo s iv e s . ’

XYLITE o r TRINITRO-meta-XYLENE

F re nch  f o r  T r in i t r o - m e ta - x y le n e .  Se e X y l i t e  u n d er 
F re n ch  E x p lo s iv e s . ,

YONCKITE ( b l a s t i n g  & d e m o li ti o n  e x p lo s iv e )  ,

A s e r i e s  o f B e lg ia n  h ig h -e x p lo s iv e  c o m p o s it io n s  b ased  
on Ammonium P e r c h l o r a t e .  Thes e e x p lo s iv e s , o f  th e  C h e d d it e  
ty p e  have been  use d  f o r  m i l i t a r y  d e m o lit io n  p u rp o se s  an d as  
m ai n b u r s t e r  c h a rg e  in  some am m unit io n . Se e u nder B e lg ia n  

E x p lo s iv e s  o
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YUENYAKU

YUENYAKU o r  KOKOSHOKUYAKU

J a p a n e s e  na m es  f o r  B la c k  P o w d e r.

ZA ZH IG AI EL  'NYI YE  SOSTAVY

S o v i e t  I n c e n d i a r y  C o m p o s i t io n s . S ee  u n d e r  
? i l ° £ e k h n i c h e s k i y e _ s o s t a v y .

ZHELATIN DINAMIT o r  STUDENISTYI DINAMIT

R u s s ia n  f o r  G e l a t i n  D y n a m it e .

ZHIROVA VZRYVCHATYIYE, VESHCHESTVA

S o v ie t  HE m ix tu r e s  c a l l e d  Z h i r o v 's  E x p lo s iv e s

ZH IROV 'S EXPLOSIVES

See  Z h i r o v a  VV u n d e r  S o v ie t  E x p l o s i v e s .

ZUNDHUTCHENSATZE & INIT IALSPR ENG STO FFE

G er m an  P r im in g  & I n i t i a t i n g  C o m p o s i t io n s .

it

ZUNDSPRENGSTOFFE & INI TIA LEXPLOSIV STO FFE

S w is s  P r im in g  and  I n i t i a t i n g  E x p lo s iv e s .
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S e c t i o n  I I I .  COUNTRY INDEX

BELGIUM

B e l g i a n  E x p l o s i v e s

Although Belgium is a small country, its explosive and ammunition industry 
is quite large. Belgian small arms are famous throughout the world. Due to an 
extensive mining industry, this country has developed, since 1870, a large 
number of excellent mining explosives. ,

Little information is available concerning current military explosives.
It appears that TNT is the principal explosive used for loading various kinds 
of ammunition. There is little information in regard to the extensive use of 
either PETN or RDX in explosive compositions.

The principal explosives known to be used are listed alphabetically in 
the following pages. '

t
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B e lg ia n  E x p lo s iv e s
R e f e r e n c e  i n  
G e n e r a l  I n d e x

A l k a l i t e  ALKALITE j ' AMMONIUM NITRATE DYNAMITE

One o f  th e  c u r r e n t  i n d u s t r i a l  e x p lo s iv e s  c o n s i s t i n g  o f  Ammonium 
N i t r a t e  59 .0 % , TNT 12 .5 % , p o ta s s iu m  n i t r a t e  2. 0% , al um in um  0.5%  & 
so diu m  c h lo r i d e  ( s a l t )  26 .0 % . I f  a s h e a th  (g a in e  in  F re n c h )  i s  u s e d , 
i t  c o n s i s t s  o f  140  gm o f  so diu m  b ic a r b o n a te  p e r  100 gm o f  A l k a l i t e .  
I t  i s  m a n u fa c tu re d  by th e  SA F a b r iq u e  N a t io n a le  de  P r o d u i t s  C him iq ues 
e t  d ’E x p lo s i f s  ( B o n c e l l e s ) .  •

A l s i l i t e  A L S IL IT E ; AMMONIUM NITRAT E DYNAMITE

One o f  th e  c u r r e n t  m in in g  e x p lo s iv e s  o f  th e  ’’e x p l o s i f s  b r i s a n t s ” 
ty p e  c o n s i s t i n g  o f  Ammonium N i t r a t e  80%, TNT 18% 6c al um in um  2%.

A r io n i t e  ARIONITE ; DYNAMITE

One o f  th e  c u r r e n t  ’’e x p lo s i f s  de  s e c u r i t e  r e n f o r c e e ” ( ty p e  4) 
c o n s i s t i n g  o f  so diu m  n i t r a t e  55 .6 % , ammonium c h lo r i d e  34 .4 % , N i t r o 
g l y c e r in  9% 6c N i t r o c e l l u l o s e  1%. T h is  com m erc ia l m in in g  e x p lo s iv e  
i s  m a n u fa c tu re d  by  SA d ’A re ndonk (A re n d o n k ).  f

A zoty re _de_p lo m b o r  
N i t r u r e  de  plom b

LEAD AZIDE

Us ed  a s  a p r im a ry  c h a rg e  i n  th e  b a se  d e to n a to r  o f  R ocke t W arh eads.

B e l l i t e  AMMONIUM NITRATE DYNAMITE ; BELLITE

A s e r i e s  o f  m in in g  e x p lo s iv e s  o r i g i n a l l y  in v e n te d  i n  Sw eden b u t 
u sed  i n  s e v e r a l  o th e r  c o u n t r i e s .  Two c o m p o s it io n s  a l s o  s u i t a b l e  f o r  
m i l i t a r y  p u rp o se s  a r e :  N g l  - Ammonium N i t r a t e  80% 6c m -D in it ro b e n z e n e  
20%; an d - Ammonium N i t r a t e  937, 6c m o n o n it ro b e n z e n e  7%.

. i
B i c a r b i t e  BICARBITE j DYNAMITE

A c u r r e n t  " e x p l o s i f s  de  s e c u r i t e  r e n fo rc e e " (T y p e  4) c o n s i s t i n g  o f  
so di um  b ic a r b o n a te  85%, N i t r o g l y c e r in  14 .9%  & N i t r o c e l l u l o s e  0 .1 % . I t  
i s  a co m m erc ia l m in in g  e x p lo s iv e  m a n u fa c tu re d  by  SA d ’A re ndonk (A re ndonk)
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. • Ref er en ce  in
B e l g i a n  E x p l o s i v e s  , • G e n e r a l  I n d e x

' AMMONIUM NITRAT E DYNAMITE
CENTRALITE R I I  & TA

On e o f  t h e  p e r m i s s i b l e  e x p l o s i v e s  c o n s i s t i n g  o f  Am mo niu m N i t r a t e  
62% ( o r  Am mo niu m N i t r a t e  42% & P o ta s s iu m  P e r c h l o r a t e  2 0 % ),  TNT 14% , 
s o d iu m  c h l o r i d e  ( s a l t )  18% & so d iu m  o x a l a t e  6%.  T h i s  c o m p o s i t i o n  w as 
u s e d  p r i o r  t o  WW I I .  A c u r r e n t  " e x p l o s i f  b r i s a n t "  c o n s i s t s  o f  Am moniu m 
N i t r a t e  7 9 .5 % , TNT 1 4 .5 % , RDX 2 .0 % , D i n i t r o t o l u e n e  1 .0 %  & a lu m in u m  3 .0 %  
( C e n t r a l i t e  T A ) .

C h a r b r i t e  CHARBRIT’e  j DYNAMITE

On e o f  t h e  c u r r e n t  " e x p l o s i f s  d e  s e c u r i t e *  r e n f o r c e e "  ( t y p e  4 )  

c o n s i s t i n g  o f  so d iu m  n i t r a t e  5 4 .5 % , am mon ium c h l o r i d e  3 4 .0 % , N i t r o g l y c e r i n  
10%,  w o o d p u lp  1% & s o a p ( c o n t a i n i n g  c o p p e r  s u l f a t e ) 0 . 5 % .  An a l t e r n a t e  
c h a r g e  c o n s i s t s  o f  s o d iu m  n i t r a t e  5 ^ -7 $ ^  am mon ium c h l o r i d e  3 3 .3 % , N i t r o 
g l y c e r i n  10%,  k i e s e l g u h r  1 .5 %  & s o a p  ( c o n t a i n i n g  c o p p e r  s u l  f a t e )  0 .5 % .
T h i s  c o m m e r c ia l  m in in g  e x p l o s i v e  i s  m a n u f a c tu r e d  by  t h e  SA P o u d r e r i e s  
R e u n ie s  d e  B e lg iq u e  ( M a ta g n e - l a - G r a n d e ,  B e n -A h in , C l e r m o n t - s o u s - H u y ,
E n g is  & B a l e n ) .

C o o p p a l i t e  COOPP ALITE ; DYNAMITE

On e o f  t h e  c u r r e n t  " e x p l o s i f s  SGP " c o n s i s t i n g  o f  s o d iu m  c h l o r i d e  
42 % , Am mo niu m N i t r a t e  2 1 .5 % , N i t r o g i y c e r i n / N i t r o g l y c o l  3 5 $  & N i t r o c e l l u l o s e  
1 .5 % . T h i s  c o m m e rc ia l  m in in g  e x p l o s i v e  i s  m a n u f a c tu r e d  by  t h e  SA d e  
l a  P o u d r e r i e  R o y a le  d e  W e t t e r e n  C o o p p a l & C ie  ( C a u l i l l e  & W e t t e r e n ) .

£ 2 £ 2 D z P ? y d re _ N o _ l GUNCOTTON

D y n a m it e  I I I  DYNAMITE

A c u r r e n t  i n d u s t r i a l  e x p l o s i v e  c o n s i s t i n g  o f  Am monium N i t r a t e  
6 2 .0 % , N i t r o g l y c e r i n  2 6 .0 % , D i n i t r o t o l u e n e  9 .5 % , w o o d f lo u r  1 - 3 $  & 
N i t r o c e l l u l o s e  1 .2 % . S ee  a l s o  C o o p p a l i t e  a n d  S e c u r i t e .  .

AMMONIUM NITRAT E DYNAMITE 
E x p l o s i f s  b r i s a n t s  • EX PL OS IES BRISAN TS

C u r r e n t  i n d u s t r i a l  e x p l o s i v e s  b a s e d  o n  Am moniu m N i t r a t e  a s  t h e  
p r i n c i p a l  i n g r e d i e n t .  Som e s p e c i f i c  c o m p o s i t i o n s  a r e  g i v e n  u n d e r  t h e  
nam es A l s i l i t e ,  C e n t r a l i t e  R I I j  C e n t r a l i t e  TA , C o o p p a l i t e ,  F r a c t o r i t e ,  
R u p to l  B & S a b u l i t e  0 0 3 . .
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B e lg ia n  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

AMMONIUM NITRAT E DYNAMITE 
E x p l o s i f s _ d e - F a v i e r  , EXPLO SIFS d e  FAVIER

P e r m i s s i b l e  Ammonium N i t r a t e  e x p l o s i v e s  w e re  i n t r o d u c e d  i n  th e  
1 8 8 0 ’s  b u t  h a v e  b e e n  m o d i f ie d  and  im p ro v ed  s i n c e  t h a t  t im e .  Some 
r e c e n t  & c u r r e n t  c o m p o s i t io n s  a r e  a s  f o l l o w s :

F a v i e r  2 : Ammonium N i t r a t e  81% , d i n i t r o n a p h t h a l e n e  12% & 
am mo niu m c h l o r i d e  7%.

E ay i e y _2 b i s  V i lv o r d e :  Ammonium N i t r a t e  77 .6 % , d i n i t r o n a p h 
t h a l e n e  2 .4 %  & am mo niu m c h l o r i d e  20 .0 % .

F a v i e r  3 b i s :  Amm onium  N i t r a t e  60 .0 % , p o ta s s iu m  n i t r a t e  11 .0 % , 
am mo niu m c h l o r i d e  4 .0 % , TNT 8 .5 % , f l o u r  6 .0 % , a lu m  5 .0 % , b a r iu m  
c a r b o n a t e  5. 0%  & p o ta s s iu m  p e rm a n g a n a te  0 .5 % .

Fav i e r  4 : Amm onium N i t r a t e  95 .5 %  & d i n i t r o n a p h t h a l e n e  4 .5 % . f

F a v i e r  A n t i g r i s o u t e u x : Ammonium  N i t r a t e  81%,  d i n i t r o n a p h t h a l e n e  
6% & am mo niu m c h l o r i d e  13%.

s  x  AMMONIUM NITRAT E DYNAMITE
E x p l o s i f s  SGP ( S e c u r i t e - G r i s o u - P o u s s i e r e )  EXP LOS IFS SGP

A c l a s s  o f  b l a s t i n g  e x p l o s i v e s  p e r m i t t e d  f o r  u s e  i n  c o a l  m in e s . 
T hey  a r e  u s u a l l y  b a s e d  on Ammonium N i t r a t e  a s  th e  p r i n c i p a l  i n g r e d i e n t  
and  a r e  so m ew hat  s i m i l a r  t o  A m m onite.  See  A l k a l i t e ,  A l s i l i t e ,  B e l l i t e ,  
C e n t r a l i t e _ R I I _ >&_TA? C o o p p a l i te , E x p lo s i f s _ d e _ F a v ie r , F la m m iv o re , 
F r a c t o r i t e  CA, M a ta g n i te , N i t r o c o o p p a l i t e ,  P e rm ite , P e rm o n it e  SGP, 
S a b u l i t e ” T o n i t e , ""R up to l.

F la m m iv o re  . AMMONIUM NITRAT E DYNAMITE
........................ FLAMMIVORE

A c u r r e n t  i n d u s t r i a l  s a f e t y  e x p l o s i v e  c o n s i s t i n g  o f  Ammonium  
N i t r a t e  59 .4 5 % , N i t r o g l y c e r i n  10.0 0% , w o o d f lo u r  6 .5 0% , D i n i t r o t o l u e n e  
1 .0 0% , N i t r o c e l l u l o s e  0 .0 5%  6c so d iu m  c h l o r i d e  ( s a l t )  2 3 .0 0 % . T h is  
e x p l o s i v e  i s  p a c k e d  i n t o  a  c a r t r i d g e  and  s h e a th e d  w i th  a  m ix tu r e  o f  
so d iu m  b i c a r b o n a t e  90% 6c ce m e n t 10%, p e r  10 0 gm o f  F la m m iv o re .

AMMONIUM NITRATE DYNAMITE 
F la m m iv o re  (A re n d o n k ) ( FLAMMIVORE

One  o f  t h e  c u r r e n t  ’’e x p l o s i f s  SGP” c o n s i s t i n g  o f  Ammonium  
N i t r a t e  58% , N i t r o g l y c e r i n / g l y c o l  10%, w o o d f lo u r  7%> 6c so d iu m  c h l o r i d e  
( s a l t )  25% . T h is  c o m m e rc ia l m in in g  e x p l o s i v e  i s  m a n u fa c tu r e d  by  th e  
SA d ’A re n d o n k  (A re n d o n k ) . ’
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B e l g i a n  E x p l o s i v e s

F o r c i t e  & F o r c i t e  E x t r a

R e fe re n c e  in  
G e n e ra l  In d e x

FORCITE 
GELATIN DYNAMITE

An Ammonium  N i t r a t e  G e la t i n  e x p lo s iv e  u s e d  i n  u n d e rg ro u n d  
q u a r ry in g ^  m in in g  & t u n n e l i n g  o p e r a t i o n s ,  b u t  n o t  p e r m i t t e d  in  g a s e o u s  
c o a l  m in e s . S ee  T a b le  6 u n d e r  AMMONIUM NITRATE.

F r a c t o r i t e  CA AMMONIUM NITRAT E DYNAMITE 
FRACTORITE CA

On e o f  t h e  c u r r e n t  " e x p l o s i f s  b r i s a n t s "  c o n s i s t i n g  o f  Am monium 
N i t r a t e  77%, TNT 10% , N i t r o g l y c e r i n  10% , k i e s e l g u h r  1 .5 % , w o o d f lo u r  
1 .0 %  & s o a p ( c o n t a i n i n g  c o p p e r  s u l f a t e j 0 .5 % . T h i s  c o m m e rc ia l  m in in g  
e x p l o s i v e  i s  m a n u f a c tu r e d  by  t h e  SA P o u d r e r i e s  R e u n ie s  d e  B e lg iq u e  
( M a ta g n e - l a - G r a n d e ,  B e n -A h in , C le r m o n t - s o u s - H u y , E n g is  & B a l e n ) .

F u lm in a t e  d e  m e r c u r e MERCURY FULMINATE

U se d  i n  p r im e r  c h a r g e  m i x t u r e s ,  f o r  e x a m p le : P o t a s s i u m  
C h l o r a t e  57%,  M e rc u ry  F u lm in a te  11% & a n t im o n y  s u l f i d e  32%.

H e x o g e n e  o r  T r i m e t h y l e n e -  
t r i n i t r a m i n e

RDX

M a c a r i t e MACARITE

A c a s t a b l e ,  m a in  h i g h - e x p l o s i v e  c h a r g e  c o n s i s t i n g  o f  l e a d  
n i t r a t e  70% & TNT 30%. T h i s  m i x t u r e  h a s  a  d e n s i t y  o f  2 .8 9  g m /c c ; 
b r i s a n c e  68% o f  TN T; e x p l o s i o n  t e m p e r a t u r e  238  C ( d e c o m p o s in g  i n  5 
s e c o n d s ) ;  a n d  r a t e  o f  d e t o n a t i o n  4 8 5 0  m e t e r s / s e c .  T h i s  sa m e 
c o m p o s i t i o n  i s  kn ow n i n  B r i t a i n  & USA a s  P l u m b a t o l .

M a t a g n i t e
AMMONIUM NITRAT E DYNAMITE 

MATAGNITE

A c u r r e n t  i n d u s t r i a l  e x p l o s i v e  o f  t h e  " e x p l o s i f  SGP" t y p e .  I t  
c o n s i s t s  o f  Am monium N i t r a t e  60%, N i t r o g l y c e r i n / g l y c o l  10% , w o o d f lo u r  
7% & s o d iu m  c h l o r i d e  ( s a l t )  23 %. I t  i s  p a c k e d  i n ' a  c a r t r i d g e  an d  
s h e a t h e d  w i t h  14 0 gm o f  so d iu m  b i c a r b o n a t e  p e r  10 0 gm o f  M a t a g n i t e .  
T h i s  c o m m e r c ia l  m in in g  e x p l o s i v e  i s  m a n u f a c tu r e d  by  t h e  SA P o u d r e r i e s  
R e u n ie s  d e  B e lg iq u e  ( M a ta g n e - l a - G r a n d e ,  B e n -A h in , C le r m o n t - s o u s  H uy, 
E n g is  6c B a le n )  .
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B e lg i a n  E x p l o s i v e s
R e f e r e n c e  i n  
G e n e r a l  I n d e x

• AMMONIUM NITRATE DYNAMITE
M in o l i te  a n t i g r i s o u t e u s e  . MINOLITE ANTIGRISOUTEUSE

A c u r r e n t  p e r m i s s ib le  e x p lo s iv e  c o n s i s t i n g  o f Ammonium N i t r a t e  
72%, so diu m  n i t r a t e  237O, TNT 37O & T r in i t r o n a p h th a l e n e  27O.

N i t r a t e  d ’a mmon iaqu e AMMONIUM NITRATE

Us ed  in  a w id e  v a r i e t y  o f com m erc ia l e x p lo s iv e s  an d m i l i t a r y  
D e m o l i t i o n  C h a r g e s .  S e e  AMMONIUM NITRATE DYNAMITE a n d  a l s o  
D y n a m it e  & E x p l o s i f s  SG P.

AMMONIUM NITRATE DYNAMITE
Ni t  r  ob one  e 11 i t  e NIT ROBONCEL'LITE '

One o f th e  c u r r e n t  ’’ex p lo s i f s  SGP" c o n s i s t i n g  o f th e  same  c o m p o s it io n  
as N i t r o c o o p p a l i t e  V.  T h is  com m erc ia l m in in g  e x p lo s iv e  i s  m a n u fa c tu re d  by 
th e  SA F a b r iq u e  N a t io n a le  de  P r o d u i t s  C hi m iq ue s e t  d 1 E x p lo s i f s  ( B o n c e l l e s ) .

AMMONIUM NITRATE DYNAMITE 
N it ro c o o p p a 1i te _ V  NITROCOOPPALITE V

One o f th e  c u r r e n t  i n d u s t r i a l  " e x p l o s i f s  SGP" c o n s i s t i n g  o f 
Ammonium N i t r a t e  607o, N i t r o g l y c e r in  107o , w o o d fl o u r 77> 6c so diu m  c h lo r i d e  
237o. Th e s h e a th  c o n s i s t s  o f  140  gm so diu m  b ic a r b o n a te  p e r  100  gm of 
e x p lo s iv e .  T h is  m ix tu re  i s  s i m i l a r  in  c o m p o s it io n  to  F la m m iv ore  |
(A re n d o n k ) . T h is  co m m erc ia l m in in g  e x p lo s iv e  i s  m a n u fa c tu re d  by  th e  
SA de  l a  P o u d r e r ie  R oyale  de  W e tt e re n  Coo pp al  & C ie  ( C a u l i l l e  6c 
W e t te r e n ) . Se e a l s o  N i t r o c o o p p a l i t e _ V I J I .

DYNAMITE
N i t r o c o o p p a l i t e _ V I I I  NITROCOOPPALITE V I I I

One o f th e  c u r r e n t  " e x p l o s i f s  de  s e c u r i t e  r e n f o r c e e "  ( ty p e  4) 
c o n s i s t i n g  o f so diu m  n i t r a t e  55.50Yo , N i t r o g ly c e r in  lO .l lY o,  ammonium  
c h lo r id e  3 4 .307o 6c N i t r o c e l l u l o s e  0.0 97o . T h is  com m erc ia l m in in g  e x p lo s iv e  
i s  m a n u fa c tu re d  by th e  sam e comp any t h a t  m^ kes N i t r o c o o p p a l i t e  V.

N i t r o g ly c e r in e  - NITROGLYCERIN

Us ed  in  a w id e v a r i e t y  o f  com m erc ia l e x p lo s iv e s  6c m i l i t a r y  
D e m o l i t i o n  C h a r g e s .  S e e  AMMONIUM NITR ATE DYNAMITE, AMMONIUM NITRAT E '
GEL ATIN DYNAMITE a n d  DYNAMITE. ■ '

N i t r u r e  de  plom b o r . LEAD AZIDE
A zo tu re  de  plom b -

S ee  L e a d  A z i d e .
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B e l g i a n  E x p l o s i v e s

g e n t h r i t e  o r  T e t r a n i t r o p e n t a -  
^ r y t h r i t e

Reference in 
General Index

PETN

A m i x t u r e  o f  92 .57>  PETN & 7.57> w ax  ( u n i d e n t i f i e d )  c o m p re s s e d  i n  
p e l l e t s  t o  a  d e n s i t y  o f  1 .6 0  g m /c c  i s  u s e d  a s  t h e  m a in  c h a r g e  i n  R o c k e t 
W a rh e a d s . T he  sa m e m ix tu r e  c o m p re s s e d  i n  p e l l e t s  i s  a l s o  u s e d  a s  a  
B o o s t e r  C h a r g e . •

P e r m i t e
AMMONIUM NITRAT E DYNAMITE 

PERMITE

A d a r k - g r a y  b l a s t i n g  e x p l o s i v e  c o n s i s t i n g  o f  Am monium N i t r a t e  
78 %, TNT 87, & c a l c iu m  s i l i c i d e  14%.  T h i s  c o m p o s i t i o n  c a n  b e  r e a d i l y  
i n i t i a t e d  by  s t a n d a r d  s e r v i c e  D e t o n a t o r s .  I t  h a s  b e e n  u s e d  f o r  m i l i t a r y  
d e m o l i t i o n  p u r p o s e s .  '

P e r m o n i t e  SGP
AMMONIUM NITRAT E DYNAMITE 

r PERMONITE SGP

O n e .o f  t h e  p e r m i s s i b l e  e x p l o s i v e s  c o n s i s t i n g  o f  Am monium N i t r a t e  
2 9 .0 % , P o t a s s i u m  P e r c h l o r a t e  2 4 .5 % , N i t r o g l y c e r i n  6 .0 % , TNT 7 .0 % , 
s o d iu m  c h l o r i d e  ( s a l t )  2 4 .5 % , f l o u r  5 .0 % , w o o d f lo u r  3 .0 %  & j e l l y  1 .0 % . 
T h i s  m i x t u r e  h a s  a  g a p  t e s t  v a l u e  o f  10 0 mm; p o w e r by  T r a u z l  t e s t  2 0 5 c c ;  
r a t e  o f  d e t o n a t i o n  2 326  m e t e r s / s e c ;  an d  s e n s i t i v i t y  t o  im p a c t  80  cm 
w i t h  a  2 kg  w e ig h t  ( c o m p a r a b le  t o  T N T ).

P o t e n t i t e  o r  T o n i t e

S ee  T o n i t e .

TONIT E

P o u d r e  b r u n e BROWN POWDER

T h i s  c o m p o s i t i o n  c o n s i s t s  o f  p o t a s s i u m  n i t r a t e  80 %, r e d d i s h -  
b ro w n  c h a r c o a l  1.77O & s u l f u r  3%. I t  i s  p r e s u m a b ly  u s e d  a s  a  s u b s t i t u t e  
f o r  B la c k  P o w d e r .

P o u d r e  n o i r e BLACK POWDER

S ta n d a r d  c o m p o s i t i o n s  a r e  a s  f o l l o w s :  B l a s t i ng  P o w d e r (m ade a t  
W e t t e r e n  F a c t o r y )  p o t a s s i u m  n i t r a t e  70%, c a r b o n  14% & s u l f u r  16% . 
B la s ti n g -P o w d e r  (m ade a t  O m bre t F a c t o r y )  p o t a s s i u m  n i t r a t e  7 3 .5 % , 
c a r b o n  12 .5 %  & s u l f u r  14% .
S e r v i c e ^ P o w d e r  ( m i l i t a r y  g r a d e )  p o t a s s i u m  n i t r a t e  80%, c a r b o n  17%, & 
s u l f u r  3%.
S p o r t i n g  Po wd e r  p o t a s s i u m  n i t r a t e  78% , c a r b o n  1 4 $  & s u l f u r  8% .
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■ R e fe re n c e  in
B e lg ia n  E x p lo s iv e s  G e n e ra l In dex

' AMMONIUM NITRATE DYNAMITE 
R u p to l_ B  RUPTOL B

One  o f  th e  c u r r e n t  " e x p l o s i f s  b r i s a n t s "  c o n s i s t i n g  o f  Ammonium  
N i t r a t e  74 .5 % , N i t r o g l y c e r i n  10%,  D i n i t r o t o l u e n e  4%, w o o d f lo u r  6. 5%
6c so d iu m  c h l o r i d e  ( s a l t )  5%. T h is  c o m m e rc ia l m in in g  e x p l o s i v e  i s  
m a n u fa c tu r e d  by  t h e  SA d ’A re n d o n k  (A re n d o n k ) .

AMMONIUM NITRATE DYNAMITE 
S a b u l i t e  SABULITE

A p e r m i s s i b l e  c o a l  ra in in g  e x p l o s i v e  c o n s i s t i n g  o f  Ammonium 
N i t r a t e  51% , Amm onium  P e r c h l o r a t e  10%, TNT 15% & so d iu m  c h l o r i d e  ( s a l t )  
24% . The  l i m i t i n g  c h a r g e ,  i n  u s e ,  i s  85 0 gm ( e q u i v a l e n t  to 53 1 gm o f  
D y n am it e  No 1 w h ic h  i s  N i t r o g l y c e r i n  75% & k i e s e l g u h r  25% ).

O th e r  c o m p o s i t io n s ,  by  th e  sa me na m e,  c o n s i s t  o f  a )  Ammonium  
N i t r a t e  52% , T r i n i t r o n a p h t h a l e n e  9%, P o ta s s iu m  P e r c h l o r a t e  9%, TNT 
47o 6c so d iu m  c h l o r i d e  ( s a l t )  26% . T h is  e x p lo s iv e  may  be  u se d  w i th  a 
s h e a th  (1 1 0  gm ) o f  so d iu m  b i c a r b o n a t e  957, 6c ce m e n t 5% p e r  10 0 gm o f 
S a b u l i t e .  b) Ammonium N i t r a t e  58 .5 % , TNT 14%,  P o ta s s iu m  P e r c h l o r a t e  
5%, T r i n i t r o n a p h t h a l e n e  1%, w o o d f lo u r  1.5%  6c( so d iu m  c h l o r i d e  ( s a l t )  f 
20% ( " e x p l o s i f  S G P "). c ) S a b u l i t e  00 3 - Ammonium  N i t r a t e  80% , TNT 
14 .2 % , w o o d f lo u r  1. 8%  6e c a lc iu m  s i l i c i d e  4%, ( ’’e x p l o s i f  b r i s a n t " )  .

T h e se  c o m m e rc ia l m in in g  e x p l o s i v e s  a r e  m a n u fa c tu r e d  by t h e  SA 
La  S a b u l i t e  B e ig e  ( M o u s t i e r - s u r - S a m b r e ) .

See  a l s o  u n d e r  I t a l i a n  E x p lo s iv e s .  .

z  DYNAMITE
S e c u r i t e  SECURITE

Seme c u r r e n t  m in in g  d y n a m ite s  o f  th e  " e x p l o s i f s  SGP"  ty p e  i n c l u d e  
S e c u r i t y  3 - Ammonium N i t r a t e  23 .5 % , N i t r o g l y c e r i n / g l y c o l  35%, 
N i t r o c e l l u l o s e  1.5%> 6c so d iu m  c h l o r i d e  ( s a l t )  40%.  T h is  c o m p o s i t io n  i s  
m a n u fa c tu re d  by  t h e  SA d ’A re n d o n k  (A re n d o n k ) and  by th e  SA P o u d r e r i e s  
R e u n ie s  de  B e lg iq u e  ( M a ta g n e - l a - G r a n d e , B en -A h in , C1 e r m o n t- s o u s - H u y , 
E n ^ is  6: B a le n )  . ' ’
S ecu r i t e  G - Amm onium N i t r a t e  26 .5 % , N i t r o g l y c e r i n  29 .0 % , D i n i t r o 
t o l u e n e  3 .0 % , N i t r o c e l l u l o s e  1 .0 % , w o o d f lo u r  0. 5%  6c so d iu m  c h l o r i d e  
( s a l t )  W .0 % .
S e c u r i t g ,  G - Amm onium  N i t r a t e  1 8 .7 5 % ,N i t r o g l y c e r i n  30 .0 0% , D i n i t r o 
t o l u e n e  5 .0 0% , N i t r o c e l l u l o s e  1. 25 %  6c so d iu m  c h l o r i d e  4 5 .0 0 % .
See  a l s o  D y n a m it e _ I I J .
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• ‘ R e fe re n c e  in
B e lg ia n  E x p lo s iv e s  • G e n e ra l In dex

S e n g i te  TONITE

Se e T o n i te .

SGP ( S e c u r i te - G r i s o u - P o u s s ie r e )  EXPLOSIFS SGP
Se e E x p lo s i f s  SGP.

Means  s a f e  a g a in s t  fi re d am p  & c o a l d u s t .  T h is  d e s ig n a t io n  i s  use d  
f o r  p e r m is s ib le  e x p lo s iv e s .

T e t r a n i t r o p e n t a e r y t h r i t e  o r PETN
P e n t h r i t e

T o n i te ,  P o t e n t i t e  o r  S e n g it e  TONITE

A h ig h - e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f G u n c o t to n  (p u lp e d )  
53.0 7,, b a ri u m  n i t r a t e  37 .67,  & so di um  n i t r a t e  9 .4 7 ,.  T h is  m ix tu re  wa s 
com pre sse d  i n to  b lo c k s  6c c y l in d e r s  an d use d  e i t h e r  f o r  m i l i t a r y  
D e m o li ti o n  C harg es o r f o r  lo a d in g  v a r io u s  p r o j e c t i l e s .

A iQ o i tg  in  w hic h  so di um  n i t r a t e  i s  u se d  in  l i e u  o f  b ari um  
n i t r a t e  i s  c a l l e d  S e n g i te .

T r im e th y le n e t r in i t r a m in e  o r RDX
Hex og en e

T r i n i t r o r e s o r c i n a t e  de  plom b LEAD STYPHNATE

Us ed  as  on e o f c h a rg e s  in  th e  b a se  d e to n a to r  o f a R ock et  
W arh ead . •

T r i n i t r o t o l u e n e  o r T r o ty l  TNT

Used s t r a i g h t  as  a m ain q h arg e  in  v a r io u s  it em s o f  am m unit io n , 
an d as  an  i n g r e d i e n t  o f com m er ci al  6c m i l i t a r y  D e m o li ti o n  C h a rg e s .

Y o n c k it e  . CHEDDITE j YONCKITE

T h is  name i s  a p p li e d  to  a s e r i e s  o f h ig h -e x p lo s iv e  m ix tu re s  base d  
on Ammonium P e r c h l o r a t e .  One c u r r e n t  c o m p o s it io n  c o n s i s t s  o f  Ammonium 
P e r c h lo r a t e  437 ,, so diu m  n i t r a t e  327O, TNT 157> 6c alum in um  po wde r 107o . 
A lt h o u g h  o r i g i n a l l y  in v e n te d  f o r  i n d u s t r i a l  u s e , many e x p lo s iv e s  of 
t h i s  ty p e  hav e been  use d  f o r  m i l i t a r y  p u rp o s e s , su ch  a s  in  D e m o li ti o n  
C h a rg e s , an d a s  th e  m ai n f i l l e r  f o r  Bombs, G re n ad es , M o rt a r S h e l l s ,  
an d Land 6c Se a M in es.  See a l s o  T ab le  10  u n d e r CHEDDITE.
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BELGIUM

Unusual Research & Development in the Field
of Explosives

"Specific Heats of the Organic Constituents of Propulsive Agents and 
Explosive Mixtures"

An interpretive survey is made of the scanty literature available 
on the specific heats of simple explosive substances and explosive 
mixtures. Applications of the Joule-Kopp law of additive atomic heats, 
where the direct determination of a specific heat is impossible, lead 
to an interesting table for a number of groups containing C, H, 0 6c N.

Q<ef: P. Tavernier, Compte Rendu Congres International de Chimie
Industrielle, 31e Congres, Liege 1958 (Published as Industrie Ch unique 
Beige, Supplement) 2, 296-302 (1959)(in French) 6c Chemical Abstracts 
54, 8085 (I960)} .

"The Thermal Decomposition of Explosives"

The behavior of industrial explosive mixtures containing 
Nitroglycerin, TNT, Ammonium Nitrate, inert matter, and other constituents 
was observed under conditions of slow heating, maintaining a constant 
temperature for a known time. The most effective method was to immerse 
the exglosive in an oil or paraffin bath with a temperature of the order 
of 200 C. Tables and graphs show the influences of time and temperature 
on the various mixtures tested and the temperatures at which deflagration 
occurred.

(Ref: J. Boucart, Compte Rendu Congres International he Chimie
Industrielle^31e Congres, Liege 1958 (Published as Industrie Chimique 
Beige, Supplement) 2, 267-70 (1959)(in French) 6c Chemical Abstracts 54, 
8086 (1960j) .
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BELGIUM

Unusual Research 6c Development in the Field
o f  E x p lo s iv e s  ( c o n t ' d )

’’Measurement of the Shock of Detonation by Means of Mechanical Impulse 
Devices”

Previously known impulse methods give only a relative value of 
the brisance effect of the detonation of an explosive charge. It is 
possible to obtain an exact method with absolute results in terms of 
the physical system ,of measurement. Such results are better suited 
for theoretical evaluation and technical calculations. For these 
reasons the mechanical impulse measurement methods using the weight and 
pendulum systems for the measurement, of the shock of detonation are 
brought together. These methods of measurement, their various 
applications, and the significance of the results are discussed. The 
dependence between the measured amount of impulse and the properties of 
the detonating system and of the solidity of the object struck by the 
shock is also discussed.

fRef: J.F. Roth, Compte Rendu Congres International de Chimie
Industrielle, 31 Congres, Liege 1958 (Published as Industrie Chimique 
Beige, Supplement) 2_, 187-91 (1959) & Chemical Abstracts 54, 6129 (1960)J

’’New Test Methods for Explosive Materials”

The known methods for determining the sensitivity of materials 
capable of explosion have not proved adequate for reliable determination 
of the dangers which appear in the preparation, manufacture, and use of 
these materials. Hence, new methods have been developed for determining 
their sensitivity upon heating in an enclosure, and for determining their 
sensitivity to friction & impact. The new methods make it possible to 
obtain independent numerical results of the individual influences, and 
to increase the number of materials susceptible to being tested.

^.ef: H. Koenen & K.H. Ide, Compte Rendu Congres International de
Chimie Industrielle 31e Congres, Liege 1958 (Published as Industrie 
Chimique Beige, Supplement) 2, 181-86 (1959) (in German)* & Chemical 
Abstracts 54, 6129 (1960)J .
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BELGIUM

Unusual Research & Development in the Field

Explosives (cont'd)

"Influence of Damming of Explosives on the Characteristic Data of the 
Detonation Zone"

The effect of damming is investigated, by means of a 5-mm.-thick 
mantle of pressed NaCl, on the detonation of explosives consisting 
essentially of nitroglycerin, nitroglycol, trinitrotoluene, NHiNQj,
NaCl, and wood dust. As compared to undammed charges of.26-mm. diameter 
(in a paper jacket), the detonation rate of the various explosives 
(2000-3000 m./sec.) is increased by 170-980 m./sec. by the pressed NaCl 
jacket. Further experiments with tubes 5-mm. thick made of polyethylene as a 
dam with a charging of 20- and 26-mm. and undammed charges (20-, ?6-, 36
mm. diameter) show that the length of the reaction zone is shortened with 
increasing charge diameter, thus increasing detonation rate. At the same 
diameter of 26 mm., the length of the reaction zone increases from 3-7 to 
U and U.6 mm. with increasing detonation rates of 1965, 2170, and 2305 
m./sec. (undammed, polyethylene, NaCl). In the case of a thin casing, 
i.e. below the thickness of the, reaction zone of about 3-^ mm., the diameter 
and inertia are of decisive effect; however, in the case of a thick casing 
(h mm.) especially, the compressibility is important. The experimental’ 
results for the maxium detonation rate agree well with those calculated 
according to the formulas of Jones, and of Copp and Ubbelohde, in which, 
in addition to the diameter of the charge and the detonation rate for a 
certain diameter, the angle formed by the casing during expansion of the 
detonation gases and by the charge axis, which can be determinated by 
x-ray flash pictures, is used. The bend of the detonation front becomes 
smaller with increasing diameter, and it considerably decreases with the . 
same diameter, if the following progression is used in the casing: undaramed, 
5-mm. polyethylene, and 5-mm. NaCl. Since in the same progression the re
action time becomes longer, which results in a more complete chemical 
reaction, the improvements brought about by the stiff mantle, such as an 
increase in detonation rate, broadening the reaction zone,.and lengthening 
the reaction time, lead to an increase in safety of the explosives with a 
stiff mantle as against those with a powdered casing.

[Ref: L. Deffet, Explosifs 10, 7-U (1957) & Chemical Abstracts 5 >̂ 
991 (1961)3.
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R e fe re n c e s  f o r  B e lg ia n  E x p lo s iv e s :

J .  P e p in  L e h a l le u r ,  " T r a i te  des P o u d re s , E x p lo s if s  e t  A r t i f i c e s ” , 
B a l l i e r e  e t  F i l s ,  P a r i s  (1 9 3 5 ).

" T h o rp e ’s  D ic ti o n a ry  o f A p p li ed  C h e m is tr y " , Lon gmans  & G re en , Lon do n,  
Volume 4 , " E x p lo s iv e s "  (1 9 4 0 ).

L.  D e f f e t ,  "L es  E s s a is  de  C o n tr o le  des E x p lo s i f s " ,  Chi m ie  e t  I n d u s t r i e  
S p e c ia l Num ber 63 , P a r t  3,  445-4 9  (1 9 5 0 ).

G .F . E l l i o t ,  "T he  E ner ga A n ti ta n k  G re n ad e" , O rd na nc e 3 6 , 91-9 3 ( J u ly -  
A ugust  1 9 5 1 ).

D r.  L.  D e f f e t ,  D i f e c te u r  du  C e n tr e  de  R echerc hes S c i e n t i f i q u e s  e t  
T ec h n iq u e s  p o u r 1 ’I n d u s t r i e  des P r o d u i t s  E x p lo s i f s ,  B r u x e l le s , B el gi um  
P r iv a t e  C om m un ic at io n to  D r.  B. T. F e d o ro ff  o f P ic a t in n y  A rse n a l 
(1 0 M arch  1 9 5 4 ).  ' * .

’’Po wde r and  E x p lo s iv e  P ro d u c ti o n  F a c i l i t i e s ,  B e lg iu m ” , US M i l i t a r y  
I n t e l l i g e n c e  D iv is io n  R e p o rt  R51 -5 1* ( A p r il  I 9 5 U ) .'

T . F ru sh tm a n , " A n a ly s is  o f  R ocke t,  H ea t,  83-mm, E nerg a , B l in d ic id e  
( B e lg ia n ) " ,  P ic a t in n y  A rse n a l T e c h n ic a l R epo rt  2097  (N ov em ber 19 5 4 ).

S. H. L i f f ,  "F u z e , P I ,  BD f o r  R ocket,  83-mm HEAT, Mod (? ) E ner ga 
B l in d ic id e ,  B e lg ia n , P ic a t in n y  A rse n a l Memorandum R epo rt  83 (May 19 55 )

’’B e lg ia n  AP and  AT M in es” , US M i l i t a r y  I n t e l l i g e n c e  D iv is io n  R e p o rt  
R36 8- 55  (N ov em be r 1 9 5 5 ).  '

T.  F ru ch tm an  & V .T . R ie d in g e r , "E xam in ati on  o f  R ocket ’HEAT, 83  mm
E n e rg a , B l in d ic id e ,  L a te r  Model  ( B e lg ia n ) ” , P i c a t in n y  A rs e n a l 
Memorandum  R e p o rt  86  (May 19 55 ) w it h  Amendmen t No. 1 (S ep te m ber 
1 9 5 5 ).  , ' ‘

V. T.  R ie d in g e r , ’’E x am in a ti o n  o f  R ocke t,  83-mm HEAT, Mod (? )  E nerg a  
B l in d ic id e ,  L a te r  Model w it h  F uze , P I , BD, B e lg ia n ” , P ic a t in n y  A rs e n a l 
Memorandum  R e p o rt  80  ( J u ly  19 5 5 ).

E . A. S k e t t i n i ,  ’’P r e l im in a ry  E v a lu a t io n  o f  B e lg ia n  Mold ed  TNT” , 
P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  22 16  ( J u ly  1 9 5 5 ).

A. B. S c h i l l i n g ,  "E x am in a ti o n  an d E v a lu a t io n  o f  Mine , A n t i ta n k , H ea vy, 
Ty pe  PRB-ND ( B e lg ia n ) ” , P ic a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  22 76  
(D ec em be r 1 9 5 5 ).  ’ '

j

"G er m an y/F ed . R ep /B elg iu m -F uze  f o r  R i f le  G re n a d e s" , O f f ic e  o f  N av al  
I n t e l l i g e n c e  S e r i a l  No. 8oU- 57  (J une  1957)-  '
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R e fe re n c e s  f o r  B e lg ia n  E x p lo s iv e s ;

L.  D e f f e t ,  "L es  Nou ve au x L a b o r a to i r e s  du  C e n tr e  de  R ech e rc h e s  p o u r 
l ’I n d u s t r i e  des  P r o d u i t s  E x p l o s i f s " ,  E x p lo s i f s  1 2 , 152-6 2 (1 9 5 9 ) .

R. C. S c h o f ie ld ,  "E x a m in a ti o n  an d E v a lu a t io n  o f : M in e,  AT, C a s e le s s ,  
Model PRB, w i th  F u ze , B e lg ia n " , P i c a t in n y  A rs e n a l Memorandum R ep o rt  161 
(A ugust  1 9 5 9 ) .

P o u d r e r ie s  R eu n ie s  de B e lg iq u e , B e lg ia n  P a te n t  52 89 84  ( A p r i l  1 9 5 7 );  
" D e to n a to r  an d P ro c e s s  f o r  i t s  M a n u fa c tu re " , E n g li s h  T r a n s l a t i o n  by
S.  L.  G e rh a rd , P i c a t in n y  A rs e n a l FREL T r a n s l a t i o n  No . 90 (Ju n e  1 9 6 0 ).

B. T . F e d o ro f f  e t  a l ,  " E n c y c lo p e d ia  o f E x p lo s iv e s  an d R e la te d  I te m s " , 
P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  2 7 0 0 , Vol ume 1 (1 9 6 0 ) , Vo lum e 2 
(1 9 6 2 ) .

B .T . F e d o ro f f  e t  a l ,  " B e lg ia n  A m m un it io n,  E x p lo s iv e s  an d R e la te d  I te m s " , 
P ic a t in n y  A rs e n a l M a n u s c r ip t , U n p u b li sh e d  ( I 9 6 0 ) .

W. H. B. Sm ith  & J .  E.  S m it h , "S m all  Arms o f th e  W orl d" , S ta c k p o le , 
H a r r i s b u r g , Pa (1 9 6 0 ) , 2 3 6 -6 3 .

P .B . Tw ee d,  " R e p o rt  on  T r ip  to  E uro pe d u r in g  May 196 0 " , P i c a t in n y  
A rs e n a l T e c h n ic a l  Memorandum R ep o rt  ORDBB-TE9-28 (J u n e  19 60 )

i > M •
B e lg ia n  J o u r n a l ,  E x p l o s i f s ,  S p e c ia l  Num ber (O c to b er- D ecem b er 1 9 5 8 ).

20 2

 

 
 

 

 
 

 

 

 



FRANCE

French Explosives

Until WW II, France was one of Europels leading nations in military 
developments. Her explosives & artillery weapons were of very high 
quality. Due to the fact that France ceased fighting in the early part 
of WW II, there has been comparatively little time for the development of 
new explosives or ammunition. During the German occupation, 1940-45, all 
French military installations were controlled by the invaders. The 
manufacture of explosives & ammunition by the French, as well as research 
& development, were at a standstill during this period. There is, there
fore, little information regarding the use of French explosives during the 
WW II period.

Beginning in 1945-46, research activities were resumed and the 
opening of some munitions plants followed. At the same time, the world- 
famous military journals> Memorial de l’Artillerie Frangaise 6c Memorial des 
PoudreSj resumed publication.

The principal explosives known to be used 6c studied before and after 
WW II are listed alphabetically in the following pages.
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French Explosives
R e fe re n c e  in  
G e n e ra l In dex

Acide picrique, Melinite or 
Trinitrophjmol

Se e M e l in i t e .

PICRIC ACID

Amatol AMATOL

There is some information reported which indicates that Amatols 
were used in France. Two references in the French literature deal 
with the analysis of Amatols: P. Miaud, Memorial des Poudres (Paris) 
32, 225-29 & 231-38 (1950).

See also Explosif_nitrate &_NT (Explosif).

Ammonal AMMONAL

Some WW II compositions used as military explosives are given 
in  T a b le  3 u n d e r  AMMONAL.

See also Explosifs nitrate a 1 Aluminum under Explosif_nitrate.

Ammonite AMMONITE

A commercial blasting explosive consisting of Ammonium Nitrate 
91.57o & Dinitronaphthalene 8.5% (called Grisounaphtalitg_Rpche) or 
Ammonium Nitrate 95.5% & Trinitronaphthalene 4.5%. The granular 
mixture is compressed into cartridges similar to those used in 
Britain. The original explosives invented by Favier consisted of 
Ammonium Nitrate, mononitronaphthalene, paraffin & resin.

Art ificgg (Pyrotechnic Compositions) 
Se e P y r o te c h n ic .

Astralite

PYROTECHNICS

ASTRALITE

Azide de plomb or
Azoture de plomb LEAD AZIDE

The preparation of Lead Azide is given by L. Vennin, E. Burlot 
& H. Lecorche, H Les Poudres et Explosifs”, C. Beranger, Paris (1932),
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F re nch  E x p lo s iv e s
R e fe re n c e  in  
G en e ra l In dex

A zid e de  plom b o r 
A zo tu re  de  plom b ( c o n t ’d )

15 1-2  & 2 9 3 -9 5 . Some p r o p e r t i e s  a re  r e p o r te d  by  P . P a s c a l ,  " E x p lo s i f s  
P o u d re s , Gaz de  Co mba t” , He rmann, P a r i s  (1 9 3 0 ),  24 5;  J .  P e p in  
L e h a l le u r , " T r a i t e  des  P o u d re s , E x p lo s if s  e t  A r t i f i c e s ' ’, B a l l i e r e  e t  
F i l s ,  P a r i s  (1 9 3 5 ),  15 0- 52  & 36 7;  an d A. Le Ro ux, M em or ia l de s 
P oud re s  ( P a r i s )  32 , 207 (1 9 5 0 ).

B a ra to l  . BARATOL

A h ig h -e x p lo s iv e  m ix tu re  c o n s i s t in g  o f bari um  n i t r a t e  & TNT.
Th e 10 /9 0  bari um  n it r a te /T N T  an d th e  20 /8 0  m ix tu re  a r e  use d as 
c a s t a b le  b u r s t in g  c h a rg e s .

brugere poudre

A c o m p o s it io n  p re p a re d  by g r in d in g  t o g e th e r ,  p r e s s in g  an d 
g r a n u la t in g  a s  in  th e  m an u fa c tu re  o f B la ck  Po w de r,  a m ix tu re  of 
Ammonium P i c r a t e  547> an d p o ta ss iu m  n i t r a t e  46%. T h is  c o m p o s it io n  i s  
more p o w e rf u l an d g iv e s  l e s s  smoke th a n  B la ck  Po wde r.-  I t  was us ed  
a s  a p r o p e l l a n t  f o r  th e  C hass epo t R i f l e .

A s im i la r  c o m p o s it io n , c a l l e d  Abe l Po wde r o r  P i c r i c  Po w de r,  was 
use d as a b o o s te r  c h a rg e  i n  B r i t a i n .

C a lo r i t e  f r a n g a is e  PYROTECHNICS

An In c e n d ia ry  P y ro te c h n ic  c o m p o s it io n  p re p a re d  by  g r in d in g  
to g e th e r  a m ix tu re  o f po wde re d alum inum  & po wde re d i r o n  ox id e  w it h  
so di um  s i l i c a t e .  T h is  c o m p o s it io n  i s  co m pre ss ed  i n to  a b lo c k  w hic h 
i s  i g n i t e d  by me ans o f a fu s e  co mbine d w it h  a p r im e r  m ix tu re  
c o n s i s t in g  o f po wde re d mag ne siu m & bari um  p e ro x id e .

C e ll a m it e  DYNAMITE

An e x p lo s iv e  m ix tu re  s tu d ie d  in  192 5 by th e  Co mmiss ion des 
S u b s ta n c e s  E x p lo s iv e s . I t  c o n s i s t s  o f Ammonium N i t r a t e  86%, N i t r o 
g ly c e r in  12%, N i t r o c e l l u lo s e  (o f  12%N) 0.57o & c e l l u lo s e  1.5% . T h is  
c o m p o s it io n  h as  a p o s i t i v e  ox yg en  b a la n c e , CUP (m o d if ie d  T ra u z l t e s t )  
v a lu e  83% ( P i c r i c  Aci d = 1007o) & v e lo c i ty  o f d e to n a t io n  2980  m e te r s /  
se c o n d . (jR ef : L. M 6d ard,  M em or ia l de  l ’A r t i l l e r i e  F ra n ^ a is e  ( P a r i s )  
2 2 , 59 6- 97  (1 94 8) | .
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French Explosives
R e fe re n c e  in  
G e n e ra l In dex

£h§ddite or ExpIosif.Street CHEDDITE

Cheddites are special types of chlorate or perchlorate explosives 
The grains of chlorates are coated with liquid (or plastic) materials 
in order to render the grains less hygroscopic and less sensitive to 
mechanical action, such as impact or friction. These explosives were 
invented & patented in France in 1897.

.Some C he ddit es  us ed  by se v e ra l c o u n tr ie s  p r io r  to  WWll and some 
new er ty pe C he dd ite ex p lo si v es  a re  gi ve n in  Tab le s 9 & 10 un de r .
CHEDDITE. .

Collodion or Pjrroxyline . NITROCELLULOSE

A military grade Nitrocellulose, called, in USA, Collodion 
Cotton, containing 11 to 12% Nitrogen.

Composition d ’amorqage (Priming or 
Initiating Composition)

See ExpIosif d ’armor^age 
& Fulminate_de_mercur§

Cordeau detonant (Detonating Cord) PRIMACORD

The Cordeau used for many years and standard in the French Army 
consisted of a tin tube filled with Picric Acid. Its velocity of 
detonation was 6900 meters/second. Commercial Cordeau, invented by 
Lheure, consisted of a lead tube filled with TNT. Its velocity of 
detonation was 5100 meters/second. Later Tetryl was also used. A 
Nitromannite Cordeau, proposed by Sebert & Fritsch to the Poudrerie 
a Sevran-Livry, was considered too-expensive & too sensitive to 
impact. . •

More recently the Societe Anonyme d ’Explosifs et de Produits 
Chimiques has begun to manufacture a Cordeau consisting of flat lead 
bands filled with Tetryl. It is claimed that flat Cordeau is easier 
to introduce into a bore hole than round Cordeau.

The velocities of detonation of various Cordeaux, recently 
determined in France, are reported [by M. Dutour, Memorial de 
l’Artillerie Franqaise (Paris) 24, 577-84 (1950)) as follows: '
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Reference in
F re n ch  E x p lo s iv e s  General Index

CQ£deau_de££>n 3ii£  (D e to n a ti n g  Cor d)  
(C on t’d)

C ord ea u Cor e Co ve r O r ig in

E x te r io r
D ia m ete r

mm

Gm
E x p l/
m ete r

V e lo c it y  o f 
D e to n a ti o n  
m e te r  / s e c .

Model 1902 P i c r i c  Aci d T in F ra nce 5 .4 17 66 90 -6 745
M in in g (H a r le ) TNT. Lead 11 , 5 .9 21 5055-5 165
C o rt ex PETN F a b r ic 11 4 .8 8 59 90 -6 41 0
E c l a i r PETN F a b r ic 11 5 .5 11 63 55 -6 74 5
P ri m aco rd PETN F a b r ic USA 5 .2 10 62 90 -6 450
C o rd te x PETN F a b r ic B r i t a i n 5 .0 10 67 15 -6 825

G st on r p o u d re  (CP ) NITROCELLULOSE

A m i l i t a r y  g ra d e  N i t r o c e l l u lo s e  c o n s i s t in g  o f two 'k in d s : C o to n- 
p o u d re  No. 1 o r  CP^ (h a v in g  13% N it ro g e n  c o n te n t )  & C o to n -p o u d re  N o.2

o r  CP2 (h a v in g  12% N it ro g e n  c o n t e n t ) . The d e s ig n a t io n  CP3 so m et im es  
fo und i n  F re n ch  l i t e r a t u r e  me ans N i t r o c e l l u lo s e  h a v in g  a N it ro g e n  
c o n te n t  a b o u t 11 .5% . •

A m ix tu re  o f CP^ & CP2, c o l lo id e d  w it h  e t h e r - a l c o h o l ? i s  u sed  to  
make P oud re  B (s m o k e le ss  p r o p e l l a n t ) . E i th e r  CP^ o r  CP2 w ith  
N i t r o g l y c e r in  i s  use d  to  make B a l i s t i t e  (d o u b le -b a s e  p r o p e l l a n t ) .
Bot h CP^ & CP2 w ith  N i t r o g ly c e r in  an d n o n - v o la t i l e  s o lv e n t s  a r e  use d  
to  make B a l i s t i t e  a tt e n u £ e  (A tt e n u a te d  B a l l i s t i t e ) .

Th e m ix tu re  o f CP^ & CP2 i s  e q u iv a le n t  to  US P y ro c o tt o n  o r  
P y r o c e l l u lo s e .  C o to n -p oud re  No.  1 n i t r a t e d  to  a h ig h e r  th a n  13% 
N it ro g e n  c o n te n t  i s  e q u iv a le n t  to  G u n co tt o n .

/  ' 1 z
C r e s y l i t e  CRESYLITE

A F re nch  d e s ig n a t io n  f o r  T r in i t r o - m e t a - c r e s o l  an d a l s o  f o r  i t s  
m ix tu re s  w it h  P i c r i c  A c id . Th e m ix tu re  o f T r i n i t r o c r e s o l  60% &
P i c r i c  A ci d 40% i s  c a l l e d  C r e s y l i t e  No. 2 . I t  be co mes  p l a s t i c  a t  
65-7 0  C an d m e lt s  a t  85 °C . On b e in g  r e m e l t e d ^ i t  f i r s t  as su m es  a p a s ty  
c o n s is t e n c y ,  a f t e r  w hic h  ( i n  ab o u t 6 h o u rs )  i t  s o l i d i f i e s  to  an  ex 
tr e m e ly  co m pac t s u b s ta n c e .

I t  h a s  been  u sed  a s  an  HE b u r s t in g  c h a rg e  c a s t  lo ad ed  i n to  some 
P r o j e c t i l e s .  T h is  m ix tu re  wa s ad o p te d  i n  I t a l y  u nder th e  name 
C r e s i l i t e .
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F re nch  E x p lo s iv e s
Reference in 
General Index

CSE ( E x p lo s i f )  CSE (EXPLOSIF)

S e v e ra l h ig h - e x p lo s iv e  c o m p o s it io n s  w ere  d e v e lo p e d  a f t e r  •
WW I I  by  CSE (C om m is si on  d e s  S u b s ta n c e s  E x p lo s iv e s ) . The y a r e  r e p o r t 
ed  by  L. M ed ar d, M em ori al  d e s  P o u d re s  ( P a r i s )  3 2 , 21 1 , 21 5 & 222 (1 9 5 0 ):

55 -C S E -1 948 . C o n s i s t s  o f  Ammonium C h lo ra te  74%, D i n i t r o to lu e n e  23%
& c o rk  f l o u r  3%. I t s  CUP ( C o e f f i c i e n t  d ’u t i l i s a t i o n  p r a t i q u e ;  a 
F re n ch  m o d if ie d  T r a u z l  t e s t )  v a lu e  i s  93% ( P i c r i c  A ci d = 10 0% ).

58-C S E -1 948 . C o n s i s ts  o f  So dium  C h lo ra te  74%, D in i t r o to l u e n e  23% & 
saw d u st 3%. I t s  CUP v a lu e  i s  89%.

B oth  o f  t h e s e  e x p lo s iv e s  b e lo n g  to  th e  " E x p lo s i f s  du  ty p e  OC" 
(Chlorate Explosives also known as Cheddites or Streetites). They 
a r e  u sed  i n  m in in g  & b l a s t i n g  o p e r a t io n s .

■ » , 
63-C S E -1 949 . C o n s i s ts  o f  Ammonium N i t r a t e  67%, 2 0 /8 0  P e n t o l i t e  12%
& al um in um  pow der  21% . I t s  CUP v a lu e  i s  147% .

T h is  e x p lo s iv e  b e lo n g s  to  th e  " E x p lo s i f s  du  ty p e  N" ( N i t r a t e  
E x p lo s iv e s ) .  .

68-C S E -1 949 . C o n s i s t s  o f  Ammonium N i t r a t e  20%,  PETN 20%, D i n i t r o 
n a p h th a le n e  1.5%  & so diu m  c h lo r i d e  58 .5 % . I t s  CUP v a lu e  i s  43% .

123-C S E -1 948 .
c h lo r i d e  60%.

C o n s is ts  o f  Ammonium N i t r a t e  17%, PETN 23% & so diu m  
I t s  CUP v a lu e  i s  43% .

133-C S E -1 948 . C o n s is ts  o f  Ammonium N i t r a t e  22%, PETN 20%, TNT 3% 
& so d iu m  c h lo r i d e  55%.  I t s  CUP v a lu e  i s  46%.

Th e l a s t  t h r e e  e x p lo s iv e s  a l s o  b e lo n g  to  th e  " E x p lo s i f s  du  
ty p e  N".  The y a r e  s a f e  to  u se  i n  any  f i e r y  c o a l  m in e . Th e 
12 3- CSE-1 94 8 was  a u th o r i z e d  f o r  u se  i n  19 50  u n d e r th e  o f f i c i a l  nam e 
" E x p lo s i f  du  ty p e  N n °  6 3 " , an d th e  13 3- CSE -1 94 8 a s  " E x p lo s i f  du  
ty p e  N n°  6 4 " .

Se e a l s o  E x p l o s i f _ n i t r a t £  6c E x p l o s i f .p l a t i q u e .

C y c l o t e t r a m e t h y l e n e t e t r a n i t r  am in e o r  HMX
Oc tog &n e

Se e u n d e r "U n u su a l R e se a rc h  6c D ev el opm en t i n  E x p lo s iv e s "
(French Explosives).
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R e fe re n c e  in
F re nch  E x p lo s iv e s  , G e n e ra l In dex

C y c lo t r im e th y le n e t r in i t r a m in e  RDX
Hex og en e

Se e H exogene. ,

s ' X
C jr c lo t r im e th y le n e tr in i t r o s a m in e  R-SALT

T h is  comp ound wa s p re p a re d  an d i n v e s t i g a t e d  a s  an  e x p lo s iv e  i n  
F ra n ce  a s  e a r l y  a s  1934, by  P r o fe s s o r  M. D e le p in e  o f  th e  P o u d re e ie  du  
B o u ch e t.  Th e comp ound wa s as su m ed  to  be  u n s ta b le ,  b u t a  sa m ple  
p re p a re d  by  D e le p in e  an d l e f t  i n  s to r a g e  wa s fo und fo u r  y e a r s  l a t e r  to  
be  w e l l  p r e s e r v e d .  Work  on  t h i s  com pound wa s th e n  re su m ed  a t  th e  
L a b o r a to i r e  C e n tra l  des  P o u d r e s ,6c a t  th e  C e n tr e  d ’ E tu des du  B ouch et  
b u t wa s i n t e r r u p t e d  by  WW, I I .

Th e r e s u l t s  o f th e s e  s tu d i e s  w it h  r e s p e c t  to  p r e p a r a t i o n ,  
p r o p e r t i e s ,  s t a b i l i z a t i o n  & s e m i - i n d u s t r i a l  m a n u fa c tu re  o f  R -S a l t  a re  
r e p o r te d , by  P . A u b e r te in , M em or ia l d es  P o u d re s  ( P a r i s )  3 3 , 227-3 9  
(1 951) (^ L ab ora to ry  p r e p a r a t i o n  o f  c y c lo t r im e th y le n e t r i n i t r o s a m in e  
( R - S a l t )  & d e te r m in a t io n  o f  some o f i t s  p r o p e r t i e s ;  an d H. F ic h e r o u l le  
& A. K ovac he,  M em or ia l des P oud re s  ( P a r i s )  3 3 , 241-5 3  (1 951) (S e m i- p la n t 
s c a l e  p r e p a r a t i o n  & s t a b i l i z a t i o n  o f  R -S a lt ) )  .

DD ( E x p lo s i f )  DD (EXPL OSIF)

T h is  nam e i s  a p p li e d  to  a s e r i e s  o f  e x p lo s iv e  m ix tu re s  c o n s i s t in g  
o f  P i c r i c  A ci d  & D in it ro p h e n o l in  v a r io u s  p r o p o r t io n s ,  su ch  as  6 0 /4 0 , 
6 3 /3 7 , 7 1 /2 9  6c 7 5 /2 5 . Th e f i r s t  o f  th e s e  c o m p o s it io n s  known as  DD 
6 0 /4 0 , M el an ge  DN 60 /4 0  o r MDn ( E x p lo s i f )  m e l ts  a t  85°C . ' I t  was use d  
to  a g r e a t  e x te n t  p r i o r  to  WW I I  a s  a c a s t a b l e  b u r s t i n g  c h a rg e  f o r  
v a r io u s  P r o j e c t i l e s .  The 60/4 0  m ix tu re  c o rre s p o n d s  to  th e  B r i t i s h  
S h e l l i t e  & I t a l i a n  MBJ an d th e  71/2 9  m ix tu re  i s  s i m i l a r  to  US T r i d i t e .

T hese  m ix tu re s  can  be  p re p a re d  e i t h e r  by  f u s in g  D in it ro p h e n o l 
w it h  P i c r i c  A c id , o r  by  d i r e c t  n i t r a t i o n  o f p h e n o l p r e v io u s ly  d is s o lv e d  
i n  c a rb o n  t e t r a c h l o r i d e ,  i n  o rd e r  to  o b ta in  th e  d e s i r e d  p r o p o r t io n s  o f 
D in i tr o p h e n o l  6c T r in i t r o p h e n o l  ( P i c r i c  A ci d) i n  th e  c o m p o s it io n .

Se e a l s o  MDPC ( E x p l o s i f ) .

ELECTRIC DETONATOR

The E l e c t r i c  D e to n a to rs  d e s c r ib e d  p r i o r  to  WW I I  a re  r e p o r te d  to  
c o n ta in  an  I g n i t e r  Po wde r ( fu s e  head  po w de r)  f o r  S park  D e to n a to rs  
(A m or ce s a  l ’e t i n c e l l e )  c o n s i s t in g  o f  an ti m ony  t r i s u l f i d e  44%, P o ta ss iu m
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F re nch  E x p lo s iv e s  R e fe re n c e  in
% 1 G e n e ra l In d ex

( c o n t ’d ) :

C h lo ra te  44% & g r a p h i t e  12%.  T h is  m ix tu re  i s  e l e c t r o c o n d u c t i v e . The 
c o m p o s it io n  o f  B rid g e -W ir e  D e to n a to r s  (A morce s a  in c a n d e s c e n c e  du  f i l )  
i s  n o n -c o n d u c ti v e  and  c o n s i s t s  o f  a  d ry  N i t r o c e l l u lo s e  pow der,  o r  a  
m ix tu re  o f  P o ta ss iu m  C h lo r a te  $6%, cu p ro u s  s u l f i d e  15% & c u p ro u s  ’ 
p h o sp h id e  29% •

D i n i t r a t e  de  d i o x y e t h y l d i n i t r o -  , DINITRATE DE DIOXYfiTHYL-
o x a m id e " { D in i tr o -d i  ( @ - n i t r o x y e th y l ) -o x a m id e ] DINITROOXAMIDE

This HE compound is known by its code name NENO, from Nitrated 
Ethyl Nitro Oxamide. It is more correctly called N, N ’-Dinitro-N,
N'- bis (2-nitrooxyethyl)-oxamide [O2NOCH2CH2N(NO2)C0]2• It was 
prepared in France by G. Desseigne [Memorial des Poudres 30, 101-10 
(1948)] who also determined its properties: Melting point 95°C 
(crystals from acetone); soluble in acetone & ethyl acetate; slightly 
soluble in benzene; practically insoluble in chloroform, ethyl alcohol 
& carbon tetrachloride. The material before iecrystallation had an ' 
Abel Heat test value at 80 C of 45-50 seconds; the recrystallized 
material gave a test value of 6 minutes, 13 seconds.

NENO has been studied in binary mixtures with TNT in Canada 
(tSee: A.N. Campbell 6c H.A. Kushnarov, Canadian Journal of Research
25B, 216-27 (1947)) .

D iD i t r o x y d ie th y ln i t r a m in e  DIWITROXYDlfiTHYLNITRAMINE
( D ie th a n o ln i t r a m in e  D i n i t r a t e )

This compound, also called DINA in USA, (02N0CH2CH2)oN.N02, was 
prepared & examined in France after WW II by G. Desseigne ^Memorial des 
Poudres 32, 117-20 (195o£) . It is obtained in 90% yield by nitration 
of diethanolamine with 97% nitric acid in the presence of acetic 
anhydride & a small amount of a cl ion serving as a catalyst. The »
product gives a value of 13 minutes in the Abel Heat test at 60°C; its 
power & velocity of detonation are higher than similar values for Nitro
glycerin; and it is much less sensitive to initiation by shock than 
Nitroglycerin.

DINA is a good gelatinizer for Nitrocellulose. It is recommended 
as a replacement for Nitroglycerin in explosive mixtures containing 
Nitroglycerin.
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F re nch  E x p lo s iv e s
R e fe re n ce  in  
G e n e ra l In dex

Dyn am ite ■ DYNAMITE

F re n ch  D ynam ites  a re  d iv id e d  i n t o  t h r e e  c l a s s e s :
I .  D ynam ites  a b a se  i n e r t e  (D ynam it es  w it h  i n e r t  b a s e ) .  To t h i s  c l a s s  
b e lo n g s  D ynam ite_ guhr c o n s i s t in g  o f N i t r o g ly c e r in  75% & k ie s e lg u h r  25%. 
T h is  ty p e  o f Dyn am ite  i s  much  mo re s e n s i t i v e  to  i n i t i a t i o n  th a n  Dyn am ite  
gomme ( B la s t in g  G e l a t i n ) . I t  was use d  as  a b o o s te r  c h a rg e  in  some 
b l a s t i n g  & d e m o lit io n  o p e ra t io n s  so  t h a t  f a i l u r e s  i n  f u n c t io n in g  wou ld  
n o t o c c u r . I t  wa s a l s o  use d  as  a means  o f s a f e ly  t r a n s p o r t i n g  N i t r o 
g l y c e r in  w hic h  c o u ld  be  re c o v e re d  by h e a t in g  th e  g u h r s t i c k s  w it h  h o t 
w a t e r 0 , .

I I .  D ynam ites  a b a se  a c t i v e  (D ynam it es  w it h  a c t i v e  b a se )

a )  D yn am ite gomme ( B la s t in g  G e l a t i n ) . Th e u s u a l c o m p o s it io n  i s  
N i t r o g l y c e r in  92- 3% & C o ll o d io n  C o tt o n  (N it ro g e n  c o n te n t  11 .27O) 8-7% .
I t  i s  a l s o  c a l l e d  Gomme_A an d c o rre sp o n d s  to  th e  Gemfan S p r e n g g e la t in e . 
Se e a l s o  Gomme, . , - - -

b )̂ D yn am ite g e la ,t in e  ( G e la t in  D ynam ite)  . A t y p i c a l  c o m p o s it io n  
c o n s i s t s  o f N i t r o g ly c e r in  57%, C o ll o d io n  C o tt o n  3%, p o ta s s iu m  o r so di um  
n i t r a t e  34%, sa w dust  4%, c e r e a l  f lo u r  1.8%> & o c h re  ( c o lo r a n t )  0.2% .

I t  se em s t h a t  in  F ra n ce  th e r e  i s  no  sh a rp  d i s t i n c t i o n  betw een  
’’Gomme” & ’’G e la t i n e ” a s  sho wn by th e  fo ll o w in g  ex am p le s , fr om  th e  same 
s o u rc e , c a l l e d  ’’Dyn am ite  g e l a t i n e ” : •

• l )  Dyn am ite  gomme e x t r a  f o r t e  - N i t r o g ly c e r in  92 -37, 6c
C o ll o d io n  C o tt o n ” 8-7% ’ (T fii s ” i s "  t h e ” same- c o m p o s it io n  as  Dyn am ite  gomme 
a b o v e ) . ' .

2 ) D yn am ite gomme p o ta s s e  - N i t r o g ly c e r in  82 -3%, C o ll o d io n  
C o tt o n  6-5% , p o ta s s iu m  n i t r a t e  9-10% & wo od meal 2-3% .

3) D yn am ite gomme so ude - N i t r o g ly c e r in  82 -3%, C o ll o d io n  C o tt o n  
6-5 %,  so diu m  n i t r a t e  9-1 0% & wo odme al 2-3 %.

4 ) G e la t in e .A  - N i t r o g ly c e r in  64%, C o ll o d io n  C o tt o n  3%, so di um  
n i t r a t e  24%, wo odme al 8% & mag ne sium  c a rb o n a te  1%.

z ’ >
5)  6 ? i? £ iD § _ ? .D 2 £ § sse  - N i t r o g ly c e r in  57 .5% , C o ll o d io n  C o tt o n

2o5% , po t. ass iu m  n i t r a t e  32% 6c wo odme al 8%. .

6 ) Q e la ti n e_ B .. so u d §  - N i t r o g ly c e r in  57%, .C o ll o d io n  C o tt o n  3%,
so diu m  n i t r a t e  34% 6c wo odme al 6%. .

7)  G e l ig n i t e  - N i t r o g ly c e r in  58$ , C o ll o d io n  C o tt o n  2%, p o ta ss iu m  
n i t r a t e  28%, wo odme al 9% 6c f lo u r  3%. See a l s o  u n d e r D ynam ites  a t t e n d e e s  
b e lo w «,
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F re nch  E x p lo s iv e s
R e fe r e n c e  in  
G e n e ra l  In d e x

Dyn ami t e ( c or .?. 1 d )

c )  D ynam ite gomme in c o n g e la b le  (N o n - f re e z in g  G e l a t i n  D y n a m it e ).  
Among th e s e  c o m p o s it io n s  may be  m en ti o n ed  th o s e  o f :

i§ - S o c ie te _ N o b e l_ F r a n ja is e  -  N i t r o g l y c e r in  75%, C o ll o d io n  
C o tt o n  15 $ & D in i t r o to lu e n e  10$ .

2 ) 1 § _ S o c ie te ^ c P  E x p lo s if s _ e t_ d e £ _ P ro d u it s_ C h im ig u e g  -  N i t r o 
g l y c e r in  66.4 % , N i t r o g ly c o l  16 .6 % , C o ll o d io n  C o tt o n  5%, p o ta s s iu m  o r 
so diu m  n i t r a t e  10% & sa w d u st 2%. .

d ) D ynam ite p u l v e r u l e n t e  ( P u lv e r u le n t  D ynam ite)
Th e f o ll o w in g  a r e  amo ng som e c o m p o s it io n s  r e p o r t e d :  • .

1 ) PYD?5li6 §_de_ C ugny_N o.. l - N i t r o g l y c e r in  40% , Ammonium
N i t r a t e  45% , so diu m  n i t r a t e  57O & woo d c e l l u l o s e  10%.  ’

2) Dyn am ite ~d e_ Cug ny _N o_ 2 - N i t r o g l y c e r in  20%, Ammonium 
N i t r a t e  757, & woo d c e l l u l o s e  5%.

3)  Py na m ite _d e_ Cug ny _N o._3  “ N i t r o g l y c e r in  22%,  Ammonium
N i t r a t e  757, & c h a r c o a l  3%, t

4 )  l ^ - N o b / l i t e  de l a  S o c ie te  N ob el  F r a n f a i s e  -  N i t r o g l y c e r in  
20%, C o ll o d io n  C o tt o n  1.6% , so diu m  n i t r a t e  60%, D i n i t r o to lu e n e  14 % ,. 
saw d u st 4. 3%  & so diu m  b ic a r b o n a te  0. 1% .

I I I .  D ynam it es a tt e n u e ze s  (A t te n u a te d  D y n a m it e s ).  '
Exa m pl es  o f  t h i s  c l a s s  o f  D ynam ite a r e :

G e l ig n i t e  - N i t r o g l y c e r in  62 .5 % , N i t r o c e l l u l o s e  2. 5% , so diu m  n i t r a t e  
26.2 5% , woo d f l o u r  8. 4%  & so d iu m  c a rb o n a te  0.357© an d

f f r ig o u t in g  o r G t i s o u t i t g  ( S a f e ty  o r  P e r m is s ib le  D y n a m it e ).
Se e E x p lo s i f  a n t i g r i s o u t e u x .  .

Se e a l s o  E x p lo s if _ d e _ m iu e .

D ynam ite g e l a t i n e

S ee  u n d e r  D y n a m it e .

D y n am it e  gomme

See  u n d e r  D y n a m it e .

GELATIN DYNAMITE

BLASTING GELATIN
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F re n ch  E x p lo s iv e s
Reference in 
General Index

D yn am ite 0

See under Explosifs antigrisouteux

D ynam ite g u lv e r u le n te  (P ow de ry  D yn am ite)  

See under Dynamite.

DYNAMITE

DYNAMITE

Ec ho s o r Esc ho  (E x p lo s i f )  ECHOS

A m i l i t a r y  e x p lo s iv e  c o n s i s t in g  o f Ammonium N i t r a t e  75 -80% , 
alum in um  po w de r 2-3% , f e r r o s i l i c o n  14- 16%  & " ip p o s in o "  ( d r i e d ,  
p u lv e r iz e d  h o r s e  du ng ) 5-7% . T h is  i s  th e  sam e c o m p o s it io n  as  u se d  
by  th e  I t a l i a n s  u n d e r th e  sam e’nam e.  '

E th y le n e d in i t r a m in e  ’ EDNA

T h is  com pound c a l l e d  E th y le n e d in i t r a m in e  ( a b b r e v ia te d  EDNA) o r  
N ,N * -D in it ro e th y le n e d ia m in e  was p re p a re d  & i t s  p r o p e r t i e s  d e s c r ib e d  
i n  th e  F re n ch  l i t e r a t u r e  by  H. F i c h e r o u l le ,  M em or ia l des  P oud re s 
( P a r i s )  30 , 89-1 00 (1 9 4 8 ) .

E x p lo s i f  a n t i g r i s o u t e u x  ( P e rm is s ib le  AMMONIUM NITRATE DYNAMITE
E x p lo s iv e )

To t h i s  g ro up  o f D yn am ites  b e lo n g  " E x p lo s i f s  de  F a v ie r " ,
’’G ri so u  d y n a m it e s"  6cfG r i s o u t i n e s " . T hese  a r e  b l a s t i n g  e x p lo s iv e s  
p e rm i t te d  f o r  u se  in  c o a l m in es . Some s p e c i f i c  c o m p o s it io n s  m an u fa c tu re d  
i n  19 35  by  P o u d re r ie  de  l ’E ta t  (G ov er nm en t Po wde r F a c to ry )  an d s u p p li e d  
to  i n d u s t r y  i n  c a r t r i d g e s  in c lu d e :

G r i s o u n a p h ta l i t e  co uch e (Ammonium N i t r a t e  95% 6c T r in i t r o n a p h th a le n e
5%)

G r i s o u n a p h ta l i t e  ro c h e  (S ee u n d e r Am mo nit e)

G r i s o u n a p h ta l i t e  s a lp e t r e e  (Ammonium N i t r a t e  90%, p o ta s s iu m  
n i t r a t e  5% 6c T r in i t r o n a p h th a le n e  5%)

G r i s o u n a p h ta l i t e  ro c h e  s a l p e t r e e  (Ammonium N i t r a t e  86 .5 % , 
p o ta s s iu m  n i t r a t e  5% 6c D in i tr o n a p h th a le n e  8.5% )

P oudre  F a v ie r  pour m in es  n o n g r is o u te u s e s  (Ammonium N i t r a t e  87 .5%
£  D in i tr o n a p h th a le n e  12.5% )
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F re n c h  E x p lo s iv e s R e fe r e n c e  i n  
G e n e r a l  In d e x

5 £ P i2 § l£ _ & D l? ig r is o u ;t e u x  ( c o n t ’d ) : '

G r i s o u t ^ t r y l i t e  co u ch e  (Ammonium N i t r a t e  88%, p o ta s s iu m  n i t r a t e  
5% & T e t r y l  7% ).

P o u d re  de m in e C lb  (Ammonium N i t r a t e  78%> & Ammonium T r i n i t r o -  
c r e s y l a t e  22 % ). .

Some c u r r e n t  E x p lo s i f s  a n t i g r i s o u t e u x  c o m p o s it io n s  in c lu d e :

N n°7  (Amm onium N i t r a t e  76%, D in i t r o n a p h th a le n e  7%, wood f l o u r  27 
& so diu m  c h lo r i d e  15%) .

N n°9  (Ammonium N i t r a t e  48.2 % , TNT 9. 5% , wood f l o u r  1.65 %  & 
so diu m  c h lo r i d e  41 % ).

N n^ 32  (Ammonium N i t r a t e  78%, D in i t r o d ic h lo ro b e n z e n e  12% & 
al um in um  po w der  10 %).

N n°6 2 (Amm onium  N i t r a t e  12%, PETN 23% & so diu m  c h lo r i d e  65%>) . '

Some Ammonium N i t r a t e  D ynam ites  s u i t a b l e  f o r  g e n e r a l  
b l a s t i n g  o p e r a t io n s  in c lu d e :  ’

D ynam ite 0 (S e e  T a b le  6 u n d e r  AMMONIUM NITRATE \  ’

F o r c i t e  e x t r a  (S e e  T a b le  6 u n d e r  AMMONIUM NIT RATE),

G ris o u d y n a m it e  ro c h e  (S ee  T a b le  6 u n d e r  AMMONIUM NIT RATE),

G ris o u d y n a m it e  co uche  (Ammonium N i t r a t e  87 .5 % , N i t r o g l y c e r in  12% 
& C o l lo d io n  C o tt o n  0 .5 % ).

Se e a l s o  D ynam ite 8c E x p l o s i f  n i t r a t e .

E x p J o s if -C p a m o rs a g e  PRIMING AND IN IT IA TIN G COMPOSITION

P rim in g  & I n i t i a t i n g  C o m p o sit io n s  use d  i n  F ra n ce  p r i o r  t o  WW I I  
a r e  d e s c r ib e d  by P . P a s c a l  , " E x p lo s i f s ,  P o u d re s , Gaz  de  C om bat ",  
Her man n,  P a r i s  ( 1 9 3 0 ) , page  239; by L . V enn in , E.  B u r lo t  & H. L ^ c o rc h e , 
"L es P o u d re s  e t  E x p l o s i f s " ,  C. B e ra n g e r , P a r i s  (1 9 3 2 ) , p a g es  5 6 7 -7 2 ; an d 
by  J .  P e p in  L e h a l l e u r ,  " T r a i t e  d es  P o u d re s , E x p lo s i f s  e t  A r t i f i c e s " ,  
B a l l i e r e  e t  F i l e s ,  P a r i s  (1 9 3 5 ) , page  365 .

Compoun ds p r e p a r e d  & s tu d ie d  s in c e  WW I I  an d p ro p o se d  a s  P ri m in g  
& I n i t i a t i n g  co mpo un ds  1by  H. F i c h e r o u l le  & A. K ovac he,  M em ori al  des
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French Explosives
Re fer ence in  Ge ne ral  Inde x

gxplogif_d1amor5age (cont’d)

Poudres 31, 7-27 (1942) & Chemical Abstracts 46, 11686 (1952)J , 
include:

Trinitroresorcinate de plomb (Lead Styphnate)

Trinitrometaoxybenzoate de plomb (Lead Trinitro-m-hydroxybenzoate) 

Trinitrophloroglucinate de plomb (Lead Trinitrophloroglucinol) 

Tetrazene (Tetracene)

Nitrate de diaminotetrazene (Diaminotetrazene Nitrate or 3, 6-Diamino- 
3, 6-dihydro-s-tetrazene Dinitrate)

Trinitrotriazidobenzene (2,4,6-Trinitro-1,3-5-triazidobenzene) 

Hexamethylenetriperoxydiamine (Hexamethylenetriperoxydiamine) 

Diazodinitrophenol (Diazodinitrophenol)

Tricyclo acetone peroxyde (Tricycloacetone Peroxide)

Only Lead Styphnate & Tetracene were considered useful as 
Explosive Primers. This conclusion is based on the determination of a 
number of properties of the above compounds.

See also Fulminate de mercure«

Explosif_DD , DD (EXPLOSIF)See DD (E x p lo sif ) . f •
Explosif^de^Favier AMMONIUM NITRATE DYNAMITESee under Ammonite and under •E x p lo sif  an ti gr is o u te u x.  •
Explosif de mine (Mining Explosives) DYNAMITE

Some mining explosives have been prepared from surplus or dis
carded propellant powders. One such composition consisted of "Poudre 
B" 30-50% & Ammonium Nitrate 70-50%. This mixture is prepared by 
pulverizing Poudre B, under water, removing the bulk of water and
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French Explosives
R e fe re n c e  in  
G e n e ra l In d ex

Explosif de mine (cont’d)

mixing the moist propellant with powdered Ammonium Nitrate at a 
temperature below 100° C. The composition is dried by spreading the 
hot paste on a cold surface, pulverizing the solified material, and 
drying at 60-70 C.

Th e p r o p e r t i e s  o f  Uo/60 Poudre  B/Ammonium N i t r a t e  m ix tu re  a r e  a s  
follows: Density 1.65 gm/cc (compressed to maximum density), bulk ,
density 0.60 gm/cc, CUP value 122% (Picric Acid = 100%), and velocity 
of detonation 4500 meters/second.

Recent progress & trends in French Mining Explosives are describ
ed by L. Medard, Memorial des Poudres 32, 209-24 (1950). Some types 
developed & manufactured after WW II include: Explosifsantigrisouteux, 
Explosifs-nitrates_a-
Explosifs nitrates resistant a l ’eau, Explosifs plastiques, Grisou ’ 
dynamites, Nobelite, Sevranite, Sofranex A, Tolamite & others.

See also under Dynamite„

Explosif_de_surete (Safety Explosive) 
Se e E x p lo s i f  A n t ig r i s o u te u x .

EX PLO SI F AN TIGR ISO UT EU X
Explosif_du_type_N (Nitrate 
Explosive)

AMMONIUM NITRATE EXPLOSIVES 
& CSE (EXPLOSIF)

Explosif_du_typeOC (Chlorate 
Explosive)

CSE (EXPLOSIF)

Se e CSE ( E x p lo s i f ) .  

Explosif_MDN or MDq MDN (EXPLOSIF)

Se e MDN (E x p lo s  i f ) .

Explosif_MDPC MDPC (EXPLOSIF)

Se e MDPC ( E x p lo s i f ) .

Exp losi f.MMd MMn (E XP LO SI F)
See  MMn ( E x p lo s i f ) .
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F re nch  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

E x p l o s i f _ n i t r a t e  ( N i t r a t e  AMMONIUM NITRATE EXPLOSIVES
E x p lo s iv e )  o r E x p l o s i f d u  Ty ge  N

B efo re  194 0 th e r e  w er e m an u fa c tu re d  i n  F ra n ce  th e  fo ll o w in g  
e x p lo s iv e s :  , ,

N n° 0 (A m at ol)  - Ammonium N i t r a t e  78 .7%  & TNT 21 .3% . I t s  CUP v a lu e  
i s  120%.

N n° lb  - Ammonium N i t r a t e  91 .5%  & D in i tr o n a p h th a le n e  8. 5% . I t s  CUP 
v a lu e  i s  103%.

N n° lc  - Ammonium N i t r a t e  87.47>  & D in it r o n a p h th a le n e  12 .6% . I t s  CUP 
v a lu e  i s  111%.

A ll  o f th e s e  c o m p o s it io n s  met th e  r e q u ir e m e n ts  o f th e  s o - c a l l e d  
" E x p lo s i f s  de s u r e t e  (S a fe ty  E x p lo s iv e s ) . A f te r  WW I I  c o m p o s it io n s  
N n°  lb  & N np  lc  w er e r e p la c e d  by :

N n°  Id  - Ammonium N i t r a t e  89%, D in i t ro n a p h th a le n e  9%» & wood f l o u r  2%.

I .  E x p lo s i f s  n i t r a t e s  a l 1al um in iu m  ( N i t r a t e  E x p lo s iv e s  w it h  alum inum )

T hese  b l a s t i n g  e x p lo s iv e s  w er e d e v e lo p ed  in  F ra n ce  b e g in n in g  in  
1935 an d l a t e r  a f t e r  WW I I .  Some c u r r e n t  c o m p o s it io n s  a r e :

N n °  30 (Am monal) - Ammonium N i t r a t e  80 .2% , TNT 10.67> & alum in um  9.2% .
I t s  CUP v a lu e  i s  132%.

N n °  31 - Ammonium N i t r a t e  78 .5%, P e n t o l i t e  (2 0 /8 0 )  12.3%  & alum in um  
9.2 % . I t s  C U P,v al ue i s  138%. ,

N n °  32 - Se e u n d e r E x p lo s i f s _ a n t ig r i s o u t e u x ,

N n °  33 (Am monal ) - Ammonium N i t r a t e  69%, TNT 10% & alum in um  21%. I t s  
CUP v a lu e  i s  146%.

63 -C SE -1 94 9 Se e u nder CSE ( E x p lo s i f s ) ,

I I .  E x p lo s i f s  n i t r a t d s  a l a  p e n t o l i t e  ( N i t r a t e  E x p lo s iv e s  w i th  P e n t o l i t e )

T hese  e x p lo s iv e s  w er e dev e lo p ed  d u r in g  WW I I  an d m an u fa c tu re d  
a f t e r  WW I I .  ,

N n °  20 - Ammonium N i t r a t e  78 .2% , P e n t o l i t e  (2 0 /8 0 )  18 .87O & wood  f lo u r  
3. 0% . I t s  CUP v a lu e  i s  120%. .
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F re n ch  E x p lo s iv e s  . . n e ie r e n c e  m
G e n e ra l In d ex

E x p lo s i f  n i t r a t e  ( c o n t 'd ) :  .

N n °  21 - Ammonium N i t r a t e  75 .4%  & P e n t o l i t e  (2 0 /8 0 )  24.6 % . I t s  CUP 
v a lu e  i s  124%.

N n°,  31 -  Se e above u n d e r  E x p l o s i f s ^ j i i t r a t e s  _a jJ jJ m i. n iu m .

63 -C SE -1 94 9 - Se e u n d e r CSE ( E x p lo s i f  ).

I I I .  E x p lo s i f s  n i t r a t e s  r e s i s t a n t  a l* e a u  ( N i t r a t e  E x p lo s iv e s  R e s i s t a n t  
to  W ate r)  ’ 1

In  o r d e r  t o  r e n d e r  Ammonium N i t r a t e  e x p lo s iv e s  r e s i s t a n t  to  w a te r ,
L.  Mddard  ^M em ori al des  P o u d re s  3 2 , 216-1 7 (1 950 )J  p ro p o se d  to  i n 
c o r p o r a te  0 .5 -1 %  o f  c a lc iu m  s t e a r a t e  i n t o  th e  m ix tu re . Th e Com m ission  
des S u b s ta n c e s  E x p lo s iv e s  (CSE) s tu d ie d  n o t o n ly  th e  u se  o f  th e  s t e a r a t e s ,  
b u t a l s o  o f a b i e t a t e s ,  n a p h th e n a te s , r e s i n a t e s  & a l g i n a t e s .  I t  wa s 
c o n c lu d e d  t h a t  c a lc iu m  s t e a r a t e  i s  th e  m ost  e f f i c i e n t  w a te r - p r o o f in g  
a g e n t s tu d i e d .  I t  sh o u ld  be  n o te d  t h a t  c a lc iu m  s t e a r a t e  a l s o  d e c re a s e s  
th e  s e n s i t i v i t y  o f  th e s e  e x p lo s iv e s  to  sh o ck , f r i c t i o n  & i n i t i a t i o n .

F or th o s e  e x p lo s iv e s  c o n ta in in g  al um in um , th e  i n c o r p o r a t io n  o f a 
sm a ll  am ou nt  o f c a lc iu m  s t e a r a t e  p ro v ed  to  be  i n e f f e c t i v e .

Se e L . Le  Ro ux , M em ori al  d es  p o u d re s  13, 265-8 2  (1 9 5 1 )^ f o r  a  l i s t  
o f c o m p o s it io n s  s t u d i e d .

Se e a l s o  GSJJ ( E x p lo s i f )  .

Ex plos if_ NT M X NTMX (EX PLO SIF)

Se e NTMX ( E x p l o s i f ) .

E x p lo s if N X  NX (EXPLOSIF)

Se e NX ( E x p l o s i f ) .  '

E x p lo s i f  P CHEDDITE

T h is  i s  a m in in g  e x p lo s iv e  c o n s i s t i n g  o f P o ta s s iu m  C h lo r a te  90%
& p a r a f f i n  10%. A t a  d e n s i t y  o f 1 .4 5  gm /c c ; i t s  v e l o c i t y  o f d e to n a t io n  
i s  35 65  m e te r s / s e c o n d . .

T h is  nam e i s  a l s o  a p p l i e d  t o  an  e x p lo s iv e  c o n s i s t i n g  o f Ammonium 
P e r c h l o r a t e  61 .5 % , so d iu m  n i t r a t e  30.07o  6c p a r a f f i n  8 .5 % . \
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French Explosives
R e f e r e n c e  i n  
G e n e r a l  I n d e x

ExpIosif_P (cont1d)

It is reported that these explosives undergo considerable 
deterioration during prolonged storage in a humid atmosphere, re
sulting in loss of explosive power.

See also Cheddites above and Esplosivo^P under Ita'lian 
Explosives.

Explosif_perchlorate (Perchlorate Explosive) CHEDDITE

Perchlorate as well as Chlorate Explosives, desensitized with 
paraffin, were used as bursting charges in some Bombs & Hand Grenades.

Examples of some other mixtures are:

No. 1 - Ammonium Perchlorate 827o, Dinitrotoluene 13% & castor oil 57O.

No. 2 - Ammonium Perchlorate 507,, potassium nitrate 307,, Dinitrotoluene 
157o & castor oil 57o.

A mixture of Ammonium Perchlorate 867, & paraffin 147, was used 
prior to WW II, a n d  i n  t h e  d e v e lo p m e n t  o f  t h e  a b o v e  c o m p o s i t i o n s .

See also Chedditea

Explosif.plastigue . PLASTIC EXPLOSIVE

Since WW II a number of plastic explosives have been developed 
and/or patented in France. Some examples of these are as follows:

L. Medard et Etat Franpais, French Patent 947052 (1949) 1 Memorial des 
Poudres 31, 443 (1949) & Chemical Abstracts 45, 3599 (1951)] . A 
plastic explosive containing no Nitroglycerin is prepared by mixing 
PETN (or RDX) 457O, Sodium Chlorate 317, & a plasticizer (prepared by 
dissolving 0.5-1 kg of polyvinyl acetate of a‘ low degree of polymerization 
in 1 liter of liquid DNT) 247,. This composition is fairly water resistant 
and suitable for use in mines. The inventors claim that no noxious gases 
such as hydrogen chloride are produced when Ammonium Perchlorate is used 
as the oxidizer and some powdered aluminum (about 87, of the amount of 
Ammonium Perchlorate) is incorporated in the composition.
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. R e fe re n c e  in
F re nch  E x p lo s iv e s  . G enera l-  In d ex

_ p la s t ig u e  ( c o n t ’d )
z

" S e v r a n i te  n° l 11 o f L . M ed ard e t  E ta t  F r a n g a i s , F re n ch  P a t e n t  94 70 53  
(1 949) f  M em ori al  d es  P o u d re s  31 , 44 5 (1 949) 6c 32, 21 9 (1 950)]  . A 
p l a s t i c  e x p lo s iv e  c o n ta in in g  no  N i t r o g ly c e r in  i s  p r e p a re d  by  m ix in g  
PETN (o r  RDX) 48% , Ammonium P e r c h lo r a t e  31%, po w der ed  al um in um  3%, 
an d a p l a s t i c i z e r  ( p re p a re d  by  d i s s o lv in g  1 p a r t  o f p o ly v in y l  c h lo r id e  
i n  17 p a r t s  o f  l i q u i d  D in i t r o to lu e n e )  18%. T h is  c o m p o s it io n  a t  a 
p r e s s e d  d e n s i t y  o f 1 .7 0  gm /c c h as  a v e l o c i t y  o f d e to n a t io n  o f 7000  
m e te r s / s e c o n d .  I t  c a n  be k e p t u n d er w a te r  f o r  s e v e r a l  w ee ks  w i th o u t  , 
an y e f f e c t  on  e x p lo s iv e  pow er.  I t s  CUP v a lu e  i s  142% ( P i c r i c  A ci d 
= 10 0% ). ~

E x p lo s i f s  du  ty p e  PC ( C h lo ra te  E x p lo s iv e s ) . A nu mbe r o f th e s e  e x p lo s iv e s  
u se d  p r i o r  to  WW I I  a r e  d e s c r ib e d  by L.  M ed ard [M em or ia l des P o u d re s  
3 2 , 210-1 2  & 218 (1 95 0) J.  One l a t e r  c o m p o s it io n , PC n °  1 8 , c o n s i s t s  o f 
So dium  C h lo r a te  74%, l i q u i d  DNT 19%, N i t r o g ly c e r in  5.5 % & C o ll o d io n  
C o tt o n  1. 5% . T h is  c o m p o s it io n  may be  c o n s id e re d  as ’’G e la t in e  C h e d d it e ” 
an d a p p e a rs  to  be  a m o d i f ic a t io n  o f an  e x p lo s iv e  u sed  in  S w itz e r la n d .
Se e a l s o  u n d e r  CSE ( E x p l o s i f ) .

E x p lo s i f  p l a s t i q u e  PE 1 . C o n s is ts  o f RD X /m in er al  j e l l y / l i q u i d  
p a r a f f i n / r u b b e r . T h is  c o m p o s it io n  i s  s im i l a r  to  US C o m p o sit io n  C -4 .

E x p lo s i f  p l a s t i q u e  PE 3A . C o n s is ts  o f RD X/S he ll  Mex o i l / l i q u i d  p a r a f f i n /  
l e c i t h i n / c a r b o n  b la c k .

E x p lo s i f  p l a s t i q u e  a l a  p e n t h r i t e . C o n s is ts  o f PE T N /m in er al o i l .

E x p lo s i f  p l a s t i q u e  TG . C o n s is ts  o f RDX 78 .5%, C o l lo d io n  C o tt o n  17 .5%
6e a g g lo m e ra n t 4%.

E x p lo s i f  p l a s t i q u e  TN . C o n s is ts  o f RDX 88%, p l a s t i c i z e r  11.9%> & 
la m p b la c k  0.1 % . ’

Th e s p e c i f i c  u s e s  o f F re n ch  P l a s t i c  E x p lo s iv e s  in  am m unit io n  is . 
n o t r e p o r t e d .

O th er P l a s t i c  E x p lo s iv e s  a r e  c a l l e d  N o b e l i t e , S e v r a n i t e ,  §o fr anex_A  
& T o la m i te .

z .
E x p lo s i f  _.£ ou _P ou dr e)  _ d e_ lI _ E ta t_ F ra n c§ £ s  EXPLOSIF (o u POUDRE)
(E x p lo s iv e  o r P r o p e l l a n t  o f  th e  F re nch  G ov er nm en t)

E x p lo s iv e  m ix tu r e s ,  h a v in g  a h ig h  te m p e ra tu re  o f d e f l a g r a t i o n ,  
c o n s i s t  o f Ammonium P e r c h l o r a t e  o r th e  N i t r a t e ,  C h lo r a te  o r P e r c h lo r a t e  
o f So dium  o r P o ta s s iu m , an d s u p p o r te r s  o f co m b u sti o n  su ch  as  N i t r o 
g u a n id in e  , H e x a n it ro d ip h e n y la m in e , p r 9 -O xo - 2 , 4 , 5 , 7 - t e t r a n i t r o d i p h e n y l -  
am in e .

W
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F re nch  E x p lo s iv e s
R efe re n c e  in  
G e n e ra l In dex

E x p lo s if -P o u d re  ( c o n t ’d ) .

I t  i s  c la im e d  t h a t  th e s e  m ix tu re s  a r e  s u i t a b l e  f o r  u se  as 
P r o p e l l a n t s  i n  wea po ns  o p e ra t in g  a t  h ig h  te m p e ra tu re s , o r as  e x p lo s iv e s  
f o r  o i l - s o u n d in g  a t  g r e a t  d e p th  u n d e rw a te r . -J le f : E ta t  F ra n ^ a is , 
F re nch  P a te n t  97 16 44  (1 95 1)  & Che m ic al  A b s t r a c ts  4 6 , 9311 (195 2^ ! .

E x p lo s if  S

Se e S c h n e id e r i t e .

E x p lo s i f  S t r e e t  o r  C h e d d it e

SCHNEIDERITE

CHEDDITE

* Se e C h e d d i te . . '

F o r c i t e  e x t r a  AMMONIUM NITRATE DYNAMITE

Se e u n d e r E x p lo s i f  a n t i g r i s o u te u x .

For m yle _226 . FORMULE 226

An a lu m in iz e d  e x p lo s iv e , t e s t e d  b e fo re  WW I I  by th e  Co mmiss ion 
des  S u b s ta n c e s  E x p lo s iv e s  (C SE ), c o n s i s t in g  o f Ammonium N i t r a t e  74 .5%, 
N i t r o g ly c e r in  12%, D in i tr o n a p h th a le n e  6%, c e l l u l o s e  2%, N i t r o c e l l u lo s e  
(12% N it ro g e n )  0.57 o & alum in um  5%. T h is  c o m p o s it io n  has a CUP v a lu e  o f 
130%» an d v e lo c i t y  o f d e to n a t io n  o f  3^-00 m e te rs /s e c o n d .

F o r te x  ' • FORTEX

A m i l i t a r y  b u r s t i n g  c h a rg e  c o n s i s t in g  o f Ammonium N i t r a t e  707o & 
T e t r y l  30%. A c o m p o s it io n  c a l l e d  " F o r te x  a n t i g r i s o u t e u x " ( s a f e ty  
F o r te x )  c o n s i s t e d  o f Ammonium N i t r a t e  78.57o & T e t r y l  21 .5 % .

T hese  e x p lo s iv e s  w er e m an u fa c tu re d  d u r in g  WW I  by th e  S o c ie te  
Anonyme d ’E x p lo s if s  e t  de  P r o d u it s  C h im iq u es .

F u lm ic o to n  ' GUNCOTTON

One 'o f  th e  name s f o r  G u n co tt o n . Se e a l s o  S•
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French Explosives
R e f e r e n c e  i n  
G e n e ra l  In d e x

Fulminate de mercure MERCURY FULMINATE

Mercury Fulminate is manufactured in France from the usual 
starting materials^mercury, concentrated nitric acid & ethyl alcohol^ 
by the method of Chandelon which is a modification of the method of 
Liebig.

It is used alone in commercial detonators, and in some "Com
positions d ’amorcage" (Priming & Initiating Compositions) such as:

1) Mercury Fulminate 80% & Potassium Chlorate 20%. .

2) Mercury Fulminate 13.7%, Potassium Chlorate 41.5%, antimony 
trisulfide 33.4%, powdered glass 10.7% & glue 0.7%.

3; Mercury Fulminate 37.5%, Potassium Chlorate 5.4% & Tetryl. 57.17o.

4) Mercury Fulminate 27.25%, Potassium Chlorate 27.25% & antimony 
trisulfide 45.50% (Primers for Rifle Cartridges).

5) Mercury Fulminate 50%, Potassium Chlorate 257> & antimony sulfide 
25% (Primers for Cannon Cartridges).

The trend is to gradually replace Mercury Fulminate as an 
initiating agent with Lead Azide (Aside_de_plomb or Azoture_de_plomb)

Gelatine ,

S ee u n d e r  D y n a m it e .

Gelignite
S ee u n d e r  D y n a m it e . '

Gomme

S ee  u n d e r  D y n a m it e .

Grisoudynamite '

S ee  u n d e r  E x p l o s i f  a n t i g r i s o u t e u x .  

Grisounaghtalite ,

S ee  u n d e r  E x p l o s i f  a n t i g r i s o u t e u x .

Qrisoutetrylite
S ee  u n d e r  E x p l o s i f  a n t i g r i s o u t e u x .

GELATIN DYNAMITE

GELATIN DYNAMITE

GELATIN DYNAMITE

DYNAMITE

DYNAMITE

DYNAMITE
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F r e n c h  E x p l o s i v e s
Reference in 
General Index

H e x a m in e , H e x a n i t r o d i p h e p ^ l a m i n e  o r  
H e x y l

HEXANITRODIPHENYLAMINE

T h i s  h i g h - e x p l o s i v e  co m pound , a l s o  c a l l e d  D i p i c r y l a m i n e ,  h a s  a  
v e l o c i t y  o f  d e t o n a t i o n  o f  7 000  m e t e r s / s e c o n d  a t  a  d e n s i t y  o f  1 .6 0  
g m /c c .  B e c a u s e  o f  i t s  h i g h  m e l t i n g  p o i n t  ( c a  2 4 0 ° C ) , H e x y l i s  u s u a l l y  
m ix e d  w i t h  o t h e f  e x p l o s i v e s  s u c h  a s  TNT o r  D i p i c r y l s u l f i d e  ( H e x a n i t r o -  
d i p h e n y l s u l f i d e ) . .

T h e r e  i s  n o  i n f o r m a t i o n  t o ’ i n d i c a t e  t h a t  H e x y l ' o r  i t s  a d m ix tu r e s  
w e re  u s e d  i n  a m m u n i t io n . S u ch  m i x t u r e s  a r e  kn ow n t o  h a v e  b e e n  u s e d  
i n  G erm any  a s  a  b u r s t i n g  c h a r g e  f o r  A e r i a l  B om bs .

A . Le R ou x ‘̂ M e m o r ia l d e s  P o u d r e s  ( P a r i s )  32  > 200  ( 1 9 5 0 ) j  
e x a m in e d  t h i s  com pound f ro m  t h e  p o i n t  o f  v ie w  o f  i t s  r e s i s t a n c e  t o  
h e a t  i n  o r d e r  t o  d e t e r m i n e  i t s  s u i t a b i l i t y  f o r  u s e  i n  b l a s t i n g  o p e r a t i o n s  
i n  t h e  s e a r c h  f o r  p e t r o l e u m .  H e a t in g  o f  H e x y l a t  1 4 0 , 16 0 & 180 u f o r  
t h r e e  h o u r s  d i d  n o t  c a u s e  a n y  d e c o m p o s i t i o n ;  a l l  s a m p le s  w e re  d e t o n a t e d  
w i t h o u t  a n y  d i f f i c u l t y  by u s i n g  d e t o n a t o r s  c o n t a i n i n g  M e rc u ry  F u l m i n a t e ,  
o r  i t s  e q u i v a l e n t .

Hexogene, TU or Cyclotrimethylenetrinitramine RDX

I n f o r m a t i o n  i s  n o t  a v a i l a b l e  a s  t o  t h e  c o m m e rc ia l  m a n u f a c tu r e  
o f  RDX i n  F r a n c e  b e f o r e  WW I I .  H o w ev e r,  t h e  l a b o r a t o r y  p r e p a r a t i o n  a n d  
t h e  k n o w le d g e  o f  i t s  e x p l o s i v e  p r o p e r t i e s  w e re  kn ow n a t  l e a s t  a s  e a r l y  
a s  1 9 3 1 . S e v e r a l  r e f e r e n c e s  t o  s u c h  s t u d i e s  a p p e a r  i n  t h e  F r e n c h  
l i t e r a t u r e .  ’ •

T h e  s t u d y  o f  RDX i n  F r a n c e  w as  i n t e r r u p t e d  by  t h e  G erm an 
o c c u p a t i o n  o f  F r a n c e  i n  1 9 4 0 . T h e s e  s t u d i e s  w e re  re su m e d  a f t e r  WW I I  
a s  i n d i c a t e d  by  t h e  a p p e a r a n c e  o f  po st -W W  I I  p u b l i c a t i o n s  i n  F r a n c e .
F o r  e x a m p le , A . Le R ou x (M e m o ria l d e s  P o u d r e s  ( P a r i s )  3 2 , 1 9 9 -2 0 0  (1 9 5 0 ) )^  

i n  o r d e r  t o  a s c e r t a i n  w h e th e r  so m e m i x t u r e s  o f  RDX w i t h  o t h e r  s u b s t a n c e s  
w o u ld  w i t h s t a n d  t h e  t e m p e r a t u r e s  e n c o u n te r e d  i n  b l a s t i n g  o p e r a t i o n s  i n  
t h e  s e a r c h  f o r  p e t r o l e u m ,  p r e p a r e d  a n d  s t u d i e d  t h e  f o l l o w i n g  m i x t u r e s :

1)

2 )

3 )

9 9 .5 /0 .5 %  R D X /g ra p h i te

9-5 /5%  R D X /p a r a f f in

95/57<> R D X /m o n o n i t ro n a p h th a le n e

T h e s e  m i x t u r e s  w e re  h e a t e d  a t  1 4 0 ,1 6 0  & 180°C  f o r  t h r e e  h o u r s .  T h e  f i r s t  
m i x t u r e  d i d  n o t  d e c o m p o se  a t  a l l ;  t h e  s e c o n d  m i x t u r e  g a v e 'n o  e v i d e n c e  o f

223

I

 

 
 

 
 

 
 

 
 

 
 
 
 

 
 
 

 

 
 

 
 

 

 



F re nch  E x p lo s iv e s
Reference in 
General Index

Hexogene,, TU or Cyclotrimethylenetrinitramine
( c o n t ’d )

d e c o m p o s it io n , e x c e p t th e  p a r a f f i n  m e lt e d  w h ic h  c a u se d  o c c a s io n a l  
f a i l u r e s  in  d e to n a t io n ;  an d th e  t h i r d  m ix tu re  s u f f e r e d  a p p r e c ia b l e  
d e c o m p o s it io n  a t  18 0°C . .

Se e a l s o  F. T a b o u is , M. O r ti g u e s  & P . A u b e r ti n , M em ori al  des 
P o u d re s  ( P a r i s )  3 3 , 59-9 3  (1 9 5 1 )^ f o r  a d d i t i o n a l  s t u d i e s  in v o lv in g  RDX.

A . Le Roux [M em ori a l d e s  P o u d re s  ( P a r i s )  33 , 95-1 11 (1 951)J  
c o n ti n u e d  th e  s tu d y  o f  p h le g m a ti z e d  RDX an d d e v e lo p e d  i n  19 49 , a t  th e  
L a b o r a to i r e  de l a  Com m is si on  d es  S u b s ta n c e s  E x p lo s iv e s , th e  f o ll o w in g  
m ix tu re : RDX 80%, al um in um  po wde r 15% & m o n o n it ro n a p h th a le n e  5%. I t
has a b u lk  d e n s i t y  o f  1 .0 5  gm /c c an d a vcom pre ss ed  d e n s i t y  o f  1 .7 0  
gm /c c a t  a p r e s s u r e  o f 21 00  kgm / s q  cm. I t s  CUP ( c o e f f i c i e n t  
d ’u t i l i s a t i o n  p r a t i q u e  o r m o d if ie d  T ra u z l t e s t )  v a lu e  i s  1567O ( P i c r i c  
A ci d  = 10 0% ), s e n s i t i v i t y  to  sh ock  w it h  a 2 kg  w e ig h t 200 cm (44% 
e x p lo s io n s ) ;  an d v e l o c i t y  o f d e to n a t io n  7990 m e te r s / s e c o n d . '

Se e  a l s o  E x p lo s i f  p l a s t i q u e .

H e x o g e n e /c ir e  d ’a b e i l l e  (R DX /Beesw ax) COMPOSITION A

A p r e s s e d  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  R D X /b ee sw ax /0 .5 -2 %  
g r a p h i t e .  P a r a f f i n  wa x may be s u b s t i t u t e d  f o r  beesw ax . T h is  e x p lo s iv e  
i s  s i m i l a r  to  US C o m p o sit io n  A.

H e x o l i te  o r HT (H e x o g e n e -T o li te )  COMPOSITION B

A c a s t a b l e  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  RDX 59 .5 % , TNT 
39 .5%  & bee sw ax  1%. T h is  e x p lo s iv e  i s  s i m i l a r  to  US C o m p o sit io n  B.

HEXYL HEXANIT RODIPHENYLAMINE

See Hexamine.

HT o r H e x o l i te  COMPOSITION B

See Hexolite.
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F re nch  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

K a ip in i te  CHEDDITE;
KAIPIN ITE

T hese  c o m p o s it io n s , re se m b li n g  C h e d d it e s , w ere  d e v e lo p e d  in  
F ra n ce  b a sed  on th e  s tu d y  of B e lg ia n  Y o n c k it e s . T h e ir  c o m p o s it io n s  
a r e  as  fo ll o w s :

K a ip in i t e  0 n°  12 - Ammonium P e r c h lo r a te  38%, so diu m  n i t r a t e  28% &
TNT 34%.

K a ip in i te  0 n°  13 - Ammonium P e r c h lo r a te  41%, so diu m  n i t r a t e  31% & 
T r in i t r o n a p h th a l e n e  28%. x

T hese  m ix tu re s  a r e  use d f o r  d e m o lit io n  & m in in g  p u rp o s e s .

MDN o r MDq ( E x p lo s i f )  ( M e l in i te - D in i t r o -  MDN (EXPLOSIF) 
n a p h ta l in e )

A c a s t a b l e  e x p lo s iv e  m ix tu re  c o n s i s t in g  o f  P i c r i c  Aci d 80% & 
D in i t r o n a p h th a le n e  20%. T h is  c o m p o s it io n  m e lt s  n e a r  10 5° C. I t  i s  
u sed  as th e  b u r s t i n g  c h a rg e  f o r  v a r io u s  P r o j e c t i l e s  & Bom bs.

MDPC ( E x p lo s i f )  ( M e l in i t e - D in i t r o -  MDPC (EXPLOSIF)
p h e n o l - C r e s y l i t e )

A c a s t a b l e  e x p lo s iv e  m ix tu re  c o n s i s t in g  of P i c r i c  A ci d 55%, 
D in i tr o p h e n o l  35% & T r in i t r o - m e t a - c r e s o l  10%. T h is  m ix tu re  m e lt s  
bel ow  10 0° C. I t  i s  use d as  a b u r s t e r  c h a rg e  in  some P r o j e c t i l e s .

Se e a l s o  DD ( E x p l o s i f ) . ’ '

M el an ge  M ass ene t (M ass enet M ix tu re  ) INCENDIARY

An I n c e n d ia ry  P y ro te c h n ic  m ix tu re  in te n d e d  to  i g n i t e  on c o n ta c t  
w it h  w a te r  i s  p re p a re d  by f u s in g  n a p h th a le n e  w it h  m e t a l l i c  so di um  an d 
th e n  c o o li n g  th e  m ix tu re  w h il e  a g i t a t i n g  i t  r a p i d l y .  Th e r e s u l t i n g  
c a s t  c o n s i s t s  of sm a ll  g lo b u le s  of  so diu m  d is p e r s e d  in  th e  mass of 
s o l i d  n a p h th a le n e . Up to  50% of so diu m  may be  in c o r p o r a te d  in  t h i s  
m an ner , an d as  l i t t l e  as 7% o f so di um  i s  c a p a b le  o f in f la m in g  th e  
m ix tu re  wh en  i t  i s  b ro u g h t in  c o n ta c t  w it h  w a te r .

Melange_NPMn BOOSTER

Se e R e la is ( E x p lo s i f  p o u r ) .
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F re nch  E x p lo s iv e s
R e fe re n c e  in  
G e n e r a l  In dex

M e l in i t e ,  A cid e  p i c r i q u e .o r  T r in i t r o p h e n o l PIC RIC ACID

P i c r i c  A ci d  wa s p re p a re d  in  F ra n ce  b e fo re  WW I I  by t r e a tm e n t  o f 
p h en o l w it h  s u l f u r i c  a c id ,  fo ll o w e d  by m ix ed  n i t r i c - s u l f u r i c  a c id .

S t r a i g h t  P i c r i c  A ci d h as  bee n  use d  in  C o rd e a u _ d e to n a n t an d f o r  
lo a d in g  som e P r o j e c t i l e s ,  Bom bs, B o o s te rs , D e to n a to r s , M in es  & 
D e m o li ti o n  C h a rg e s . D e s p it e  i t s  h ig h  m e l t in g - p o in t  (1 22°C ) an d th e  
d a n g e r  o f c a s t i n g  a t  h i g h 't e m p e r a tu r e s , many P r o j e c t i l e s  w ere  c a s t  
lo a d e d . I t  wa s c o n s id e r e d  s a f e r ,  how ev er , to  lo w er i t s - m e l t i n g  p o in t  
by i n c o r p o r a t in g  o th e r  s u b s ta n c e s  such  as n i t r o n a p h th a le n e ,  D i n i t r o 
p h en o l & p a r a f f i n .  Su ch  m ix tu re s  a r e  know n a s  DD ( E x p l o s i f ) , MDN 
( E x p lo s i f ) ,  MDPC ( E x p lo s i f ) ,  MMn ( E x p lo s i f ) ,  MTTC ( E x p lo s i f )  &~KTX 
( E x p l o s i f ) .

Th e name M e l in i t e  has a l s o  bee n use d  in  F ra n ce  n o t o n ly  to  
d e s ig n a te  p u re  P i c r i c  A c id , b u t a l s o  some of i t s  m ix tu r e s .

Th e name M e l in i t e  P i s  a p p l ie d  to  a m ix tu re  o f P i c r i c  A ci d 887 ,'&  
p a r a f f i n  127,.  T h is  e x p lo s iv e ,  m e l ti n g  a t  80 C. i s  u sed  f o r  c a s t  lo a d in g  
some P r o j e c t i l e s .  .

Se e a l s o  C r e s y l i t e ,  P o u d re _ v e r te  & R e la is  ( E x p lo s i f ) .  •

MMn ( E x p lo s i f )  ( M e l in i te -M o n o n it ro -  MMn (EXP LOSIF)
n i t r o n a p h t a l i n e )

T h is  e x p lo s iv e  m ix tu re  c o n s i s t s  of P i c r i c  A ci d 707, & m o n o n it ro 
n a p h th a le n e  307,. I t  m e lt s  a t  80 °C . I t  i s  u se d  as  a c a s t a b l e  b u r s t i n g  
c h a rg e  i n  some P r o j e c t i l e s  o f h a rd en ed  s t e e l ,  an d in  Bombs o f th e  
a n t i p e r s o n n e l  & g e n e r a l - p u r p o s e  ty p e s .

/ ■ 1 
MTTC ( E x p lo s i f )  ( M e l i n i t e - T o l i t e -  MTTC (EXPLOSIF)
T r i n i t r o c r e s o l )

T h is  e x p lo s iv e  m ix tu re  c o n s i s t s  o f P i c r i c  A ci d 557, , TNT 357. & 
T r i n i t r o m e t a - c r e s o l  107,.  I t  m e lt s  be lo w  100 C and i s  u sed  as  a c a s t a b l e  
b u r s t i n g  c h a rg e  in  some P r o j e c t i l e s .

MTX ( E x p lo s i f )  ( M e l i n i t e - T o l i t e -  MTX (EXP LOSIF)
X y l i te )

T h is  e x p lo s iv e  m ix tu re  c o n s i s t s  o f P i c r i c  a c id  557,,  TNT 357, & 
T r in i t r o - m e ta - x y l e n e  107,; o r o f P i c r i c  A ci d 307,, TNT 257, & T r i n i t r o -  
m e ta -x y le n e  457,.  I t  m e lt s  a t  80°C  an d i s  u se d  as  a c a s t a b l e  b u r s t i n g  
c h a rg e  in  som e P r o j e c t i l e s .
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F r e n c h  E x p l o s i v e s
Reference in 
General Index

N ( E x p l o s i f )

See also Explosif nitrate.

N n °  0 , l b ,  l c  & Id

See Explosif nitrate.

N.P°_Z>_!b_32 & 62

See Explosif antigrisouteux

N „n°_ 2O A . 2 1 i „3 O A .2 1  & 33

See Explosif nitrate.

CSE (E XPL OSI F)

AMMONIUM NITRAT E EXPLO SIVES

AMMONIUM NITR ATE DYNAMITE

AMMONIUM NITR ATE EXPLO SIV ES

N i t r a te ^ d ^ a m m o n ia g u e  AMMONIUM NITRAT E

Am mo niu m N i t r a t e  i s  u s e d  e x t e n s i v e l y  i n  F r a n c e  i n  c o m m e rc ia l  
e x p l o s i v e s  a n d  i n  c o m p o s i t e  m i l i t a r y  e x p l o s i v e s .

S ee  A m a to l,  Am m on al , A m m onit e , C e l l a m i t e ,  CSE ( E x p l o s i f ) ,
Dynamite, Echos, Explosif antigrisouteux, Explosif_de'^mine, 'Explosif 
nitrate, Formule 22b, Fortex, NT {Explosif}, NX {Explosif}, Schneiderite, 
Sofranex A, Tolamite and others. .

N i t r a t e  d e  g u a n i d i n e  . NITR OGUANID INE

A l th o u g h  N ^ t r o g u a n i d i n e  h a s  b e e n  kn ow n i n  F r a n c e  f o r  man y y e a r s ,  
i t  d o e s  n o t  se em  t h a t  i t  w as u s e d  i n  e x p l o s i v e  & p r o p e l l a n t  c o m p o s i t i o n s  
p r i o r  t o  WW I I .  T h e r e  a r e  man y po st -W W  I I  r e f e r e n c e s  i n  t h e  F re n c h  
l i t e r a t u r e  d e s c r i b i n g  t h e  p r e p a r a t i o n ,  m a n u f a c t u r e ,  p r o p e r t i e s  & u s e s  
o f  N i t r o g u a n i d i n e  i n  e x p l o s i v e  m i x t u r e s .

N i t r a t e  d e  t r i n i t r o p h e n y l n i t r a m i n o -  PENTRYL
e t h a n o l  o r  P e n t r y l

t f

See Pentryl. »
N i t r a t e  d ’u ri ^e  . UREA NITRAT E

U re a  N i t r a t e ,  a _ p o w e r f u l  e x p l o s i v e ,  w as p r e p a r e d  & e x a m in e d  i n  
F r a n c e  by  L . M ed ard  ^M em ori al  d e s  P o u d r e s  ( P a r i s )  3 3 , 1 1 3 -1 5  (1 9 5 1 ))  . 
I t  w as p r e p a r e d  by t h e  m e th o d  o f  G. D a rz e n s  & L . L ev y  by  t r e a t i n g  a n  
a q u e o u s  s o l u t i o n  o f  u r e a  w i t h  n i t r i c  a c i d  a t  a  lo w  t e m p e r a t u r e .
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F re nch  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

N i t r a t e  d ’u re e  ( c o n t ’d )

I t  wa s o b ta in e d  a s  c o l o r l e s s  c r y s t a l s  in  90% y i e l d  a s  th e  t e c h n i c a l  
p r o d u c t .  I t s  m e l t in g  p o in t  i s  155°C  ^ i t h  d e c o m p o s i ti o n ) ;  lo s3  in  
w e ig h t a f t e r  100 h o u rs  a t  85 °C , a b o u t 1%; T ra u z l  t e s t  v a lu e  807,
( P i c r i c  A ci d = 10 0% ); an d v e l o c i t y  o f d e to n a t io n  47 00  m e te r s /s e c o n d  
a t  d e n s i t y  1 .2 0  g m /c c .

N i t r o c e l l u l o s e  NITROCELLULOSE

Se e a l s o  C o to n -p o u d re .

N i t r o g ly c e r in e  NITROGLYCERIN

N i t r o g l y c e r in  i s  m a n u fa c tu re d  in  F ra n ce  by th e  b a tc h  p ro c e s s  o f 
N a th a n . Th e a p p a r a tu s  u sed  b e fo r e  WW I I  by th e  S o c ie te  Nob el  F ra n c a is e  
an d th e  p r o p e r t i e s  o f N i t r o g l y c e r in  a r e  d e s c r ib e d  by :

P . P a s c a l ,  " E x p lo s i f s ,  P o u d re s , Gaz de  Com ba t" , Herman n,  P a r i s  (1 9 3 0 ) , 
p ag es  90 -9 8 ^

L.  V enn in , E.  B u r lo t  e t  H. L e c o rc h e , "L es  P o u d re s  e t  E x p lo s i f s " ,  
B e ra n g e r , P a r i s  (1 9 3 2 ) , pages  315-2 9^

J .  P e p in  L e h a l l e u r ,  " T r a i t e  des  P o u d re s , E x p lo s i f s  e t  A r t i f i c e s " ,  
B a l l i e r e  e t  F i l s ,  P a r i s  (1 9 3 5 ) , pages 2 0 4 -5 .

N i t r o g l y c e r in  i s  u sed  a s  an  i n g r e d i e n t  o f P r o p e l l a n t s ,  an d in  
a nu m be r o f com m erc ia l & m i l i t a r y  e x p lo s iv e s .  Se e C e l la m ite , D ynam it e , 
F p f 226, N o b e l i te  S o fra n e x _ Aa T o la m it e  an d o th e r s '.

z . NOBELITE
N o b e l i t e  GELATIN  DYNAMITE

A p l a s t i c  e x p lo s iv e  m a n u fa c tu re d  b e fo re  & a f t e r  WW I I  by  th e  
S o c ie te  Nob el  F ra n < ja is e  c o n ta in s  N i t r o g ly c e r in  20%, C o l lo d io n  C o tt o n  
1.6% , so diu m  n i t r a t e  60%, l i q u i d  D in i t r o to lu e n e  14%, w o o d flo u r  4. 3%  & 
so diu m  b ic a r b o n a te  0 .1 % . I t s  CUP ( C o e f f i c i e n t  d ’u t i l i s a t i o n  p r a t i q u e )  
v a lu e  i s  78% ( P i c r i c  A ci d = 100% ), b u t i t  i s  d i f f i c u l t  to  i n i t i a t e .

Se e a l s o  T o la m it e . ’ '
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F re n c h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

NPMn ( E x p l o s i f )

S ee  R e l a i s  ( E x p l o s i f  p o u r ) .

NT ( E x p l o s i f )  ( N i t r a t e  d ’a m m on ia qu e-  
T o l i t e )

BOOSTER

AMATOL

A m i l i t a r y  e x p lo s iv e  c o n s i s t i n g  o f  Ammonium N i t r a t e  70% & TNT 
30% . T h is  c a s t a b l e  c o m p o s i t io n  c o r r e s p o n d s  t o  US 7 0 /3 0  A m a to l.

NTMX ( E x p l o s i f )  ( N i t r a t e  d 'a m m o n ia q u e - NTMX (EX PLOS IF)
T r i n i t r o m e t a x y l e n e ) s

An e x p l o s i v e  c o m p o s i t io n  c o n s i s t i n g  o f  Ammonium N i t r a t e  78%, 6c 
T r i n i t r o x y l e n e  22% . I t  i s  u sed  a s  a b u r s t i n g  c h a rg e  i n  P r o j e c t i l e s .

NX ( E x p l o s i f )  ( N i t r a t e  d ’a m m on ia qu e 
X y l i t e )  .

NX (EXP LO SIF)

An e x p l o s i v e  c o m p o s i t io n  c o n s i s t i n g  o f  Ammonium  N i t r a t e  70% & 
T r i n i t r o x y l e n e  30% . I t  i s  u se d  a s  a b u r s t i n g  c h a rg e  i n  P r o j e c t i l e s .

0C ( E x p l o s i f ) CSE (EX PLOS IF)

S ee CSE ( E x p l o s i f ) .

P ( E x p l o s i f )

S ee  E x p l o s i f  P .

CHEDDITE

, 1

P e n t a g l y c e r i n e  t r i n i t r a t e

S ee T r i n i t r a t e  de  p e n t a g l y c e r i n e .

PENTAGLYCERIN TRIN ITRATE

P e n t h r i t e  o r  T e t r a n i t r o -  PETN
p e n t a e r y t h r i t e

PETN h a s  b e e n  know n i n  F ra n c e  f o r  many y e a r s  an d h a s  b ee n  s t u d i e d  
by  ma ny  i n v e s t i g a t o r s  i n  F ra n c e  s in c e  WW I I .

I t  i s  u se d  s t r a i g h t  i n  C o rd e a u .d e to n a n t  ( P r im a c o r d ) ,  and  i n  som e 
c o m p o s i te  e x p l o s i v e  s u c h  a s  CSE ( E x p l o s i f ) ,  E x p l o s i f _ a n t i g r i s o u t e u x  
E x p l o s i f . n i t r ^ t e ,  E x p lg g i f _ p la § £ ig u e ,  P § n £ g l i£ e ,  R e l a i s  ( E x p l o s i f  p o u r ) ,  
S e v r a n i t e  and  o t h e r s .
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F re n ch  E x p lo s iv e s
Reference in 
General Index

P e n t o l i t e  PENTOLITE

M ix tu re s  o f PETN & TNT such  as  50 /5 0  an d 6 7 /3 3  p r o p o r t io n s  a r e  
u se d  a s  c a s t a b l e  b u r s t i n g  c h a rg e s  in  P r o j e c t i l e s .  Th e 2 0 /8 0  P.ETN/TNT 
m ix tu re  i s  u sed  i n  som e c o m p o s it e  e x p lo s iv e s ,  su ch  a s  C§E ( E x p lo s i f )  & 
E x p lo s i f  n i t r a t e .  «

Th e th e rm a l s t a b i l i t i e s  o f P e n t o l i t e s  w ere  s tu d i e d  a f t e r  WW I I  
by G. D e s s e ig n e , M em ori al  des  P oud re s ( P a r i s )  3 2 , 137-4 4 (1 9 5 0 ) . I t  
wa s fo und t h a t  t h e s e  m ix tu re s  have  lo w er th e rm a l s t a b i l i t i e s  th a n  
e i t h e r  o f th e  co m p o n en ts , PETN o r TNT. T h ere  was r e p o r t e d  p e r c e p ta b le  
d e c o m p o s it io n  o f P e n t o l i t e  even  a t  90 °C .

Se e a l s o  E x p lo s i f  n i t r a t e .

P e n t r y l  o r  N i t r a t e . d e . t r i n i t r o -  PENTRYL
p b ^ ? y iD i£ ? § m in o e th a n o i * r

Th e p r e p a r a t i o n  o f  P e n t r y l  wa s a c c o m p li sh e d  by c o n d e n s a t io n  o f 
l - c h l o r o - 2 ,  4 - d in i t r o b e n z e n e  w i th  e th a n o la m in e , an d n i t r a t i n g  th e  
p r o d u c t ) 2 ,4 - d in i t r o p h e n y le th a n o la m in e ? w i th  m ix ed  n i t r i c - s u l f u r i c  a c id .

Th e p r o p e r t i e s  o f  P e n t r y l  w er e d e te rm in e d  
P i c r i c  A ci d & T e t r y l  a s  fo ll o w s :

an d co m par ed  w ith

P i c r i c  Aci d T e t r y l P e n t r y l

Maximum P r e s s e d  D e n s i ty , 1 .6 3 1 .6 8 1 .7 2
gm /c c

V e lo c i ty  o f  D e to n a ti o n , 7100 73 00 7300
m e te r s /s e c o n d

( d e n s i ty  1 .6 0  gm /c c)
Po wer  o r  CUP v a lu e ,  % 100 114 . 126,
Im pac t S e n s i t i v i t y , 5 .0 2 .1 0 1 .5 0

k il o g ra m  m e te rs

Th e p u r i f i e d  P e n t r y l  r e c r y s t a l l i z e d  from  a lc o h o l  m e l ts  a t  12 7° C.

_R ef : L.  M ed ar d, M em ori al  d es  P o u d re s  ( P a r i s )  3 3 , 47  & 51 (1 951) an d
G. D e s s e ig n e , ’’P ro c e d e  de  P r e p a r a t io n  du  P e n t r y l ” , M em ori al  d es  P o u d re s  
( P a r i s )  33 , 255 -6 4  (1 951))  .
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F r e n c h  E x p l o s i v e s
R e fe re n c e  in  
G e n e ra l In dex

P i c r a t e d ’am m o n ia g u e  AMMONIUM PIC RA TE

T h e r e  i s  n o  i n f o r m a t i o n  t o  i n d i c a t e  t h a t  Am monium P i c r a t e  i s  
u s e d  s t r a i g h t  a s  a  m i l i t a r y  e x p l o s i v e  i n  F r a n c e .  I t  i s  kn ow n t o  h a v e  
b e e n  u s e d  i n  a  c o m p o s i t e  e x p l o s i v e  c a l l e d  B r u g e r e _ P o u d r e .

P o u d re  b r u n e BROWN POWDER

S e e  u n d e r  P o u d re  n o i r e .

P o u d re  d e  m in e

S ee  D y n a m ite .

P o u d re  F a v i e r

S e e  D y n a m ite .

DYNAMITE

DYNAMITE

P o u d r e _ n o i r e  BLACK POWDER

T he F r e n c h  m e th o d  o f  m a n u f a c tu r in g  B la c k  P o w d er i s  e s s e n t i a l l y  
t h e  sa m e a s  t h a t  u s e d  i n  o t h e r  c o u n t r i e s .

T h e  c o m p o s i t i o n s  & ty p e s  o f  B la c k  P o w d e rs  m a n u f a c tu r e d  i n  F r a n c e  
p r i o r  t o  WW I I  a r e  a s  f o l l o w s :

Nam e T y p e  N i t r a t e  S u l f u r  C h a r c o a l

P o u d r e  d e  g u e r r e M i l i t a r y  P o w d er 75 1 2 .5 1 2 .5
P o u d re  d e  m in e  f o r t e S t r o n g  B l a s t i n g  

P ow der
75 10 15

P o u d re  d e  m in e  o r d i n a i r e O r d in a r y  B l a s t i n g  
P o w d er

62 20 18

P o u d r e  d e  m in e  l e n t e Slo w , B l a s t i n g  
P o w d er

40  . 3 0 . 30

P o u d r e  d e  c h a s s e S p o r t i n g  P ow der 78  • 10 12
P o u d re  b r u n e Bro w n P o w d er . •78 3 19

A B la c k  P o w d er c o m p o s i t i o n  u s e d  i n  m in in g  o p e r a t i o n s  c o n s i s t e d  o f  
s o d iu m  n i t r a t e  75%,  s u l f u r  10% & l i g n i t e  (b ro w n  c o a l )  1 5 $ .
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F re nch  E x p lo s iv e s
■ R ef er en ce  in  
G e n e ra l In d ex

P oudre  v e r t e  (G re en  Pow der ) CHEDDITE

A F re n ch  G re en  Po w de r i s  co mpo se d o f P i c r i c  A ci d  19%, P o ta s s iu m  
C h lo r a te  66 .5%  & p o ta s s iu m  f e r r o c y a n id e  14 .5% . T h is  c o m p o s it io n  
r a p i d l y  a q u i r e s  a y e ll o w  c o lo r  wh en  expose d  to  a hu mid a tm o s p h e re .

P y r o c o l lo d io n  NITROCELLULOSE

A nam e f o r  N i t r o c e l l u l o s e  o f 12 .75 % N it ro g e n  c o n te n t .

P y ro te c h n ie  o r  A r t i f i c e s  PYROTECHNICS

F re n ch  P y r o te c h n ic  C o m p o s it io n s , c a l l e d  A r t i f i c e s ,  may be  
d iv id e d  i n t o  th e  f o l lo w in g  f o u r  c l a s s e s :

1) A r t i f i c e s  lu m in eux  ( I lu m in a t in g  P y r o te c h n ic s )  - u sed  f o r  n ig h t  
s i g n a l s .

2)  A r t i f i c e s  fu m ig en es  (S m oke-P ro ducin g  P y r o te c h n ic s )  - u sed  f o r  da y 
s i g n a l s .

3)  A r t i f i c e s  i n c e n d i a i r e s  ( In c e n d ia r y  P y r o te c h n ic s ) .  Exa m pl es  a r e  
C a l o r i t e  f r a n ^ a i s e  & M el an ge M a sse n e t.

4) A r t i f i c e s  de s i g n a l i s a t i o n  so n o re  (P y ro te c h n ic  s o u n d -p ro d u c in g  
d e v ic e s ) .

Some exam ple s o f F re n ch  P y ro te c h n ic  c o m p o s it io n s  u sed  a r e  th e  
fo ll o w in g :

I g n i t i o n  c o m p o s it io n  f o r  t r a c e r  b u l l e t s  - b a ri u m  p e ro x id e  71 .5% , 
m ag ne si um  po w de r 15%, gu m la c 8.5%  & p u lv e r iz e d  w a ln u t s h e l l s  5%.

C o m p o sit io n  f o r  Ver y p i s t o l ,  c a r t r i d g e s  - b a ri u m  n i t r a t e  57%, al um in um  
po w de r 30%, an ti m o n y  t r i s u l f i d e  6%, c r y o l i t e  (s o d iu m — al um in um  f l u o r i d e )  
6% & c a s t o r  o i l  ( o r  v a s e l i n e )  1%.

W hit e  s t a r  c o m p o s it io n s  a .  b a ri u m  n i t r a t e  70 .5% , al um in um  po w de r 19%, 
al um in um  g r a in s  9.5%  & c a s t o r  o i l  ( o r  v a s e l in e )  1%̂  b . b a ri u m  n i t r a t e  
35%, al um in um  po w de r 43%, c r y o l i t e  10%, an ti m o n y  t r i s u l f i d e *  107o & 
v a s e l i n e  2%. .

Red s t a r  c o m p o s it io n s  a .  P o ta s s iu m  C h lo ra te  67 p a r t s ,  s t r o n t iu m  o x a la t e  
1 3 .5  p a r t s ,  s t r o n t iu m  c a rb o n a te  1 3 .5  p a r t s  & s h e l l a c  6 p a r t s ^
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F re nch  E x p lo s iv e s
R e fe re n c e  in  

.G e n e ra l In dex

Red s t a r  c o m p o s i t io n s (c o n t ’ d )

b . P o ta ss iu m  C h lo ra te  76 7,  s tr o n t iu m  o x a la te  11 7,  s t r o n t iu m  c a rb o n a te  
6.57 , 6c s h e l l a c  6 .5 7 ,J c . P o ta ss iu m  C h lo ra te  6 4 .5 7 , s t r o n t iu m  o x a la te  
10.77o,  s t r o n t iu m  c a rb o n a te  10 .77, , s h e l l a c  13 .47,  & c a s t o r  o i l  (o r  
v a s e l i n e )  0 .7 7 .

Red smoke  c o m p o s it io n  - P o ta ss iu m  C h lo ra te  297,, Rh od am ine 397, 6c l a c to s e  
327,. ' '

G re en  s t a r  c o m p o s it io n s  a .  Bar ium  C h lo ra te  857,,  s h e l l a c  127, 6c ca rb o n  
b la c k  37,* b . Bar iu m  C h lo ra te  907,, s h e l l a c  87, 6c c a s t o r  o i l  (o r  v a s e l in e )  
27.

P y ro x y le  GUNCOTTON

One o f th e  nam es fo r  G u n co tt o n . Se e a l s o  F u lm ic o to n ,

Pyroxyline or Collodion NITROCELLULOSE

See Collodion.

R e la is  ( E x p lo s i f  p o u r)  . BOOSTER

A B o o s te r  e x p lo s iv e  m ix tu re  of  9 5 /5  P E T N /m o n o n it ro n ap h th a le n e , 
com pre ss ed  to  a d e n s i ty  of  1 .6  gm /c c, was use d  to  d e te rm in e  th e  v e lo c i ty  
o f d e to n a t io n  of E th y le n e d ia m in e d in i t r a te .  T h is  wor k i s  d e s c r ib e d  by 
A. Le Ro ux , M em or ia l des P oudre s ( P a r i s )  3 2 , 123 (1 9 5 0 ).

The ab ov £ B o o s te r e x p lo s iv e  m ix tu re  i s  c a l l e d  M/l agge_N PMij 95 /5  
by L.  M ed ard [M em or ia l, des  Poudre s ( P a r i s )  3 3 , 339  (1 951 )J  who use d i t  
com pre ss ed  to  1 .6  gm /cc d e n s i ty  in  30 mm d ia m e te r  c a r t r i d g e s  h a v in g  
c h a rg e  w e ig h ts  from  10 to  50 g ra m s.  I t  i s  c la im ed  t h a t  t h i s  m ix tu re  
p o s s e s s e s  th e  sam e i n i t i a t i n g  e f f i c i e n c y  as s t r a i g h t  PETN, b u t i s  
e a s i e r  to  com pre ss  an d does  no t. b re a k  on  h a n d li n g  a s  does s t r a i g h t  PETN.

A n o th e r B o o s te r e x p lo s iv e , c a l l e d  ’’R e la is  d ’a c id e  p ic r iq u e  
c r i s t a l l i s e ” by Medard  c o n s i s t s  o f c r y s t a l l i n e  P i c r i c  A ci d pac ked  to  a 
d e n s i ty  o f 1 .1 0  gm /cc in  k r a f t  p ap e r c y l in d e r s  30 mm. in  d ia m e te r  
c o n ta in in g  c h a rg e  w e ig h t from  10 to  50 g ra m s.
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F re nch  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

S c h n e id e r i t e  o r E x p lo s i f  S SCHNEIDERITE

A m i l i t a r y  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f a m ix tu re  o f  
Ammonium N i t r a t e  & D in i t r o n a p h th a le n e  in  v a r io u s  p r o p o r t io n s ,  su ch  as 
7 /1 , 8 7 /1 3  o r  8 8 /1 2 . T h is  e x p lo s iv e  has b een  use d  s in c e  WW I  a s  a 
b u r s t i n g  c h a rg e  i n  me diu m s i z e  S h e l l s .  S c h n e id e r i t e  h as  been  use d  
a l s o  in  I t a l y  an d i n  R u s s ia n  u n d e r th e  name S h n e id e r i t  ( q v ) .

Mo re r e c e n t  e x p lo s iv e s  such  as Ammon ite , MDN ( E x p lo s i f ) ,
N n °  lb ,  N_ n°  l c ,  N n ° l d ,  N_n° 7,  Nx” ( E x p lo s i f )  ”& NTMX ( E x p lo s i f )  may 
be  c o n s id e re d  as m o d i f ic a t io n s  o f S c h n e id e r i t e .

S e v r a n i te  PLASTIC EXPLOSIVE

Some p l a s t i c  e x p lo s iv e s  d e v e lo p e d  s in c e  WW I I ,  an d c o n ta in in g  no  
N i t r o g l y c e r in ,  a r e  c a l l e d  S e v r a n i t e .

S e v r a n i te  n°_ 1 . D e sc ri b e d  u n d er E x p lo s if  p l a s t i q u e .

S e v r a n i te  n°  2 . T h is  c o m p o s it io n  c o n s i s t s  of Ammonium P e r c h l o r a t e  
42%, PETN 42%> an d p l a s t i c i z e r  ( p re p a re d  by  d i s s o l v in g  1 p a r t  o f 
p o ly v in y l  c h lo r i d e  i n  15 p a r t s  o f l i q u i d  D in i t r o to lu e n e )  16%. T h is  
e x p lo s iv e  com p re sse d  t o  a d e n s i t y  o f 1 .5 5  gm /cc has a v e l o c i t y  o f 
d e to n a t io n  of 70 00  m e te r s / s e c o n d . I t  may be  c o n s id e re d  a m o d i f ic a t io n  
o f S e v r a n i te  No. 1 w hic h  c o n ta in s  3% al um in um .

S o fr a n e x  A^ PLASTIC EXPLOSIVE

A p l a s t i c  m in in g  e x p lo s iv e ,  p la c e d  on th e  m ark e t in  1948 by th e  
S o c ie te  F r a n c a i s e  d es  E x p lo s i f s ,  c o n s i s t s  o f  Ammonium N i t r a t e  48%, 
N i t r o g l y c e r in  40%,  C o l lo d io n  C o tt o n  2%, alum in um  po wde r 8% & l i q u i d  
D in i t r o to lu e n e  2%. T h is  c o m p o s it io n  sho ws  good  r e s i s t a n c e  to  w a te r , an d 
i t  has a CUP v a lu e  o f 1447O ( P i c r i c  A ci d = 100%) .

[R ef : L.  M ed ar d,  " P ro g re s  R e cen ts  e t  T endance s A c tu e l l e s  dans l e s
E x p lo s i f s  de . Mine  en  F ra n c e ” , M em or ia l des P o u d re s  ( P a r i s )  3 2 ,
217-1 8  (195 0*3 •

Styphnate de plomb or Trinitrorescorcinate de plomb . LEAD STYPHNATE

I t  i s  u sed  i n  P r im e r  C o m p o sit io n s  f o r  th e  i n i t i a t i o n  o f 
s e c o n d a ry  e x p lo s iv e s .

T4 RDX
See Hexogene.
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Fre nch  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

T e tr a n it ro m e th y la m in e  or TETRYL
T e t r y l

Se e T e t r y l .

T e tr a z e n g TETRACENE

I t  i s  u se d  as an  in g r e d ie n t  of Pr im er*  C om posi ti ons f o r  th e  
i n i t i a t i o n  of seco n d a ry  e x p lo s iv e s .

' ✓ /T e t r y l  o r T e tr a n it ro m e th y la m in e  . TETRYL

T e t r y l  i s  m an u fa c tu re d  in  F ra nce  by th e  metho d o f L.  D esv erg nes:  
M o n o m eth y la n il in e  i s  n i t r a t e d  in  two s ta g e s  - l )  By t r e a t i n g  i t  w it h  
s u l f u r i c  a c id  to  fo rm  th e  s u l f a t e ,  an d th a n  w it h  mixed  n i t r i c - s u l 
f u r i c  a c id  a t  20-2 5°C . 2)  By n i t r a t i n g  th e  r e s u l t i n g  y e ll o w  D in i t r o -
m e th y la n i l in e  ( y ie ld  857O)’ w it h  mixed  n i t r i c - s u l f u r i c  a c id , f i r s t  a t  
50 -7 0° C an d th e n  a t  95°C fo r  on e h o u r . The r e s u l t i n g  p ro d u c t i s  
T e t r y l  in  957O y i e l d .  ,

I t  i s  c la im ed  th a t  th e  D es ver gnes  metho d i s  more ec onom ic al ^ from  
th e  p o in t  o f vie w  o f a c id s  u sed , th a n  th e  o n e -s ta g e  n i t r a t i o n  of 
m e th y la n i l i n e .

T e t r y l  i s  se ld om  use d  a lo n e  as a b o o s te r  e x p lo s iv e  c h a rg e , b u t 
so m et im es  i n  co m p o sit e  e x p lo s iv e s  su ch  as  F o r te x  & T e t r y t o l ,  an d in  
some P ri m in g  & I n i t i a t i n g  C om posi ti ons (S ee  u nder F u lm in a te _ d e_ m erc u re )

T o la m it e  PLASTIC EXPLOSIVE

A p l a s t i c  m in in g  e x p lo s iv e , p la c e d  on th e  m ark e t in  1948 by th e  
S o c ie te z  F r a n c a is e  des E x p lo s i f s , c o n s i s t s  o f Ammonium N i t r a t e  617O, 
N i t r o g ly c e r in  277O C o ll o d io n  C o tt o n  17o , l i q u id  D in i t r o to lu e n e  9.57o & 
w o o d fl o u r l.,5% . ^ h i s  co m p o s it io n  has a CUP v a lu e  o f 1317O ( P i c r i c  Acid 
= 1007o) . [R ef : L. M ed ard,  ’’P ro g re s  R egen ts  e t  Ten dan ce s A c tu e l le s  
d a n s  l e s  E x p lo s if s  de  Mine en  F ra n ce ” , M em or ia l des P oudre s ( P a r i s )
32, 217 (1 950)]  .

T o l i t e ,  T r o ty l  o r T r in i t r o t o lu e n e  TNT

S e v e ra l g ra d e s  of TNT w er e use d  in  F ra n ce  p r i o r  to  WW I I :

T o l i t e  D. TNT o f  h ig h  p u r i t y  ( s e t t i n g  p o in t  80 .6 °C ) wa s p re p a re d  by 
w ash in g  T o l i t e  T w it h  a 2-3%  c o ld  s o lu t i o n  o f so di um  s u l f i t e .
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R e fe re n c e  in
F re nch  E x p lo s iv e s  G e n e ra l In dex

T o l i t e ,  T r o ty l  o r  T r i n i t r o t o l u e n e  ( c o n t ’d )

T o l i t e  M. C ru de  TNT o f  s e t t i n g  p o in t  78 -7 9°C . .

T o l i t e  0 . C ru de  TNT o f s e t t i n g  p o in t  7 9 - 8 0 .1 °C . •

T o l i t e  T . TNT o f  s e t t i n g  p o in t  80 .1 -8 0«,6 °C  o b ta in e d  by  p u r i f i c a t i o n  
o f c ru d e  TNT w ith  s u l f u r i c  a c i d .  .

TNT i s  so m eti m es u s e d  s t r a i g h t  a s  a b u r s t i n g  c h a rg e  in  am m un it io n , 
b u t e x te n s iv e ly  i n  c o m p o s it e  e x p lo s iv e s  su ch  as A m ato l, _ B a r a to l , CSE
( E x p l o s i f ) , E x p lo s i f  a n t i g r i s o u t e u x  E x p lo s if  n i t r a t e ,  H e x o l i t e ,  
K a i p in i t e ,  MTTC ( E x p lo s i f ) ,  MTX ( E x p lo s i f ) ,  NT ( E x p lo s i f ) ,  P e n t o l i t e  
an d o th e r s  .

T r im e th y l f e n e t r in i t r a m in e  . RDX

A m is nom er , f o r  C y c lo t r im e th y le n e t r in i t r a m e ,  o f te n  a p p e a r in g  in ,  
th e  F re n ch  l i t e r a t u r e .  T h is  comp ound i s  a l s o  c a l l e d  in  F re n ch  T4 or 
H exogene. Se e H exogene..

PENTAGLYCERIN TRINITRATE
A s y s te m a t ic  s tu d y  o f th e  n i t r a t i o n  o f p e n ta g ly c e r in  has le d  to  

th e  d ev e lo p m en t o f  a c o n ti n u o u s  p ro c e s s  f o r  th e  i n d u s t r i a l  p r e p a r a t i o n  
o f P e n t a g ly c e r in  T r i n i t r a t e ,

/ ch2 ono2
h3 c- - c- - ch2 ono2 .

kch2 ono2

Th e m os t eco n o m ic a l p ro c e s s  in v o lv e s  th e  fo ll o w in g  p r o p o r t io n s  
& c o n d i t io n s :  One h u n d re d  gr am s of p e n ta g ly c e r in  in  47 0 gm o f  100% 1

s u l f u r i c  a c id ,  400  gm o f 97% n i t r i c  a c id ,  an d 100 gm o f ol eu m  (20% 
S0 3 ) a t  70° C in  a n i t r a t o r  f o r  15 m in u te s  a r e  s u f f i c i e n t  f o r  co m p le te  
r e a c t i o n .  F o ll o w in g  n i t r a t i o n ,  th e  m ix tu re  i s  r e c e iv e d  i n  a d e c a n te r  
f o r  th e  s e p a r a t i o n  o f  s u p e r n a ta n t  P e n ta g ly c e r in  T r i n i t r a t e ,  w hic h  i s  
w as hed  in  a b a f f l e  co lu m n w i th  a i r  i n j e c t i o n .  The y i e l d  i s  97 -9 8% .

P e n ta g ly c e r in  T r i n i t r a t e  i s  c o l o r l e s s ,  o d o r le s s  o i l  w i th  a f l a t  
t a s t e .  I t  tu r n s  y e ll o w  on  s t a n d in g .  O th er p r o p e r t i e s  d e te rm in e d  a re  
a s  fo ll o w s :  D e n s it y  1 .4 6 8 5  a t  20 °C , f r e e z in g  p o in t  -6 0°C , r e f r a c t i v e
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F re nch  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

T r i n i t r a t e _ d e  p e n ta g ly c e r in e  ( c o n t ’d)

in d e x  1 .4 760  a t  17 .5 °C , v i s c o s i t y  (d is c h a rg e  of a 10 -m l p i p e t  a t  20 °C ) 
148 se c o n d s , s o l u b i l i t y  i n  w a te r  0 .5 1 6  gm / l i t e r  a t  19 °C , im pact 
s e n s i t i v i t y  ( f o r  50% d e to n a ti o n ^ )  0 .5 9  kg , an d g e l a t i n i z e s  N i t r o c e l l u lo s e  
(1 1. 7%  N it ro g e n )  on ly  s l i g h t l y .

T h is  com pound i s  p ro p o se d  as  a s u b s t i t u t e  & e v e n tu a l  re p la c e m e n t 
f o r  N i t r o g l y c e r in .  [R e f:  R. C o ls on , M em or ia l des  P oud re s  ( P a r i s  3 0 , 
43 -5 8  (1 948) & Chem ic al  A b s t r a c ts  4 5 , 8249-5 0 (1 9 5 1 )J  .

T r in i t r o m e ta x y le n e  o r
X y l i te

Se e X y l i t e .

X ✓
T r in i t r o p h e n o l ,  M e l in i te  o r 
A cid e  p i c r iq u e

Se e M e l in i t e .

T r in i t r o r e s o r c in a te ^ d e _ p lo m b  o r 
S ty p h n a te  de plom b

Se e S ty p h n a te  de  plom b

T r i n i t r o t o l u e n e ,  T r o ty l ,  o r 
T o l i t e

Se e T o l i t e .

/  \
X y l i te  o r T r in i tr o m e ta x y le n e

XYLITE

PIC RIC  ACID

LEAD STYPHNATE

TNT

XYLITE

T r in i t r o m e ta x y le n e  i s  o b ta in e d  by  e i t h e r  o n e - , tw o -,  o r t h r e e -  
s ta g e  m et hods f o r  th e  n i t r a t i o n  o f m e ta -x y le n e . T h is  comp ou nd , in  th e  
fo rm  o f g o ld e n -y e ll o w  n e e d le s , i s  a c o m p a ra ti v e ly  wea k e x p lo s iv e  an d 
t h e r e f o r e  i s  n o t u se d  a lo n e . I t  i s  v e ry  cheap  an d i s  use d  e x te n s iv e ly  
in  a d m ix tu re s  w it h  P i c r i c  A cid , TNT & Ammonium N i t r a t e .

One m ix tu re  d e s ig n a te d  X y li te _ P  c o n s i s t s  o f P i c r i c  A ci d 50%, TNT 
40% & X y l i te  10%. T h is  c o m p o s it io n , m e lt in g  a t  85 °C , has been  use d  as 
a b u r s t i n g  c h a rg e  in  some P r o j e c t i l e s .  •

Se e a l s o  th e  co m p o sit e  e x p lo s iv e s  MTX ( E x p lo s i f ) ,  NX ( E x p lo s i f )  
& NTMX ( E x p l o s i f ) . •
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FRANCE

U nusu a l R e se a rc h  & D ev el opm en t i n  th e  F ie ld
o f  E x p lo s iv e s

Th e b a tc h  p r o c e s s  f o r  th e  m a n u fa c tu re  of HMX i s  b e in g  s tu d i e d  a t  
P o u d re r ie  N a t io n a le  de S o rg u e s , F ra n c e . N i t r a t i o n  i s  i d e n t i c a l  to  t h a t  o f  
th e  US p r o c e s s .  Th e u se  o f p a ra fo rm a ld e h y d e  does n o t a f f e c t  th e  y i e l d  an d 
th e  F re nch  do  n o t in te n d  to  u se  i t .  I n  o th e r  in s t a n c e s  th e  F re n ch  d e p a r t  
r a d i c a l l y  fr om  th e  US p r o c e s s .  I n s t e a d  o f d i l u t i n g  th e  n i t r a t i o n  mix  w it h  
w a te r  an d h e a t in g  f o r  on e h o u r , th e y  f i l t e r  & s e p a r a te  th e  p ro d u c t  fr om  th e  
sp e n t a c id  a f t e r  c o o l in g  i t  t o  20°C . The f i l t e r  cake  i s  w as hed  w i th  c o ld  
w a te r  an d th e n  w ith  h o t  w a te r .  Th e HMX i s  th e n  " s t a b i l i z e d "  by h e a t in g  i t  
a t  95°C f o r  f i v e  h o u rs  i n  0.5%  n i t r i c  a c id .  The p ro d u c t i s  c la im e d  to  be  
100% HMX, m e l ti n g  a t  275°C . Y ie ld s  i n  th e  l a b o r a to r y  a r e  60% o f t h e o r e t i c a l  
base d  on  hex am in e & 507> i n  th e  se m i- w ork s p l a n t .

A c o n ti n u o u s  p r o c e s s  f o r  th e  m a n u fa c tu re  o f HMX i s  b e in g  s tu d ie d  b o th  
in  th e  l a b o r a to r y  6c i n  se m i-p Lan t o p e r a t io n s .  T h is  i s  a c o n v e n t io n a l  o v e r 
fl ow  sy s te m  c o n s i s t i n g  o f f i v e  s t a i n l e s s  s t e e l  b e a k e r s , o f  on e l i t e r  
c a p a c i ty ,  in  a s e r i e s .  A l l  th e  f i r s t  s ta g e  ra w  m a t e r i a l s  a r e  ad ded  in  th e  
f i r s t  b e a k e r ;  th e  f i r s t  a g in g  ta k e s  p la c e  in  th e  se cond  b e a k e r ;  th e  se cond  
s ta g e  i n g r e d i e n t s  (a  1 5 /8  r a t i o  o f HNOj/NH^NC^ i s  u sed  i n s t e a d  o f  1 5 /1 4 ) 
a r e  ad de d i n  th e  t h i r d  & f o u r t h  b e a k e r s ;  an d f i n a l  a g in g  ta k e s  p la c e  i n  
th e  l a s t  b e a k e r . Th e c a p a c i ty  o f th e  p ro c e s s  i s  700  gr am s o f HMX p e r  h o u r .

Research in Primary Explosives

E l e c t r i c  D e to n a to r s  h a v in g  a c i r c u l a r  g ap , w i th  a ga p w id th  o f 5 0 + 2  
m ic ro n s , a r e  b e in g  s tu d i e d  i n  F ra n c e . Th e p lu g s  a r e  e i t h e r  sp ra y e d  w ith  a 
g r a p h i t e  s u s p e n s io n  o r c o a te d  w i th  a m e ta l f i lm  by me ans o f  va cu um  e v a p o r a t io n . 
One f e a t u r e  o f t h e s e  s t u d i e s  i s  th e  e f f e c t  o f s u l f u r  on s i l v e r  f i l m s .  The 
p lu g s  a r e  use d  f o r  m u l t i l a y e r  D e to n a to r s  c o n ta in in g 'P E T N  su rr o u n d e d  by  a ' 
p ri m a ry  e x p lo s iv e .  The d e la y  ti m e s  o f th e  D e to n a to rs  a r e  d e te rm in e d  by means  
o f an  e l e c t r o n i c  t im e r  h a v in g  a r e s o lv in g  ti m e  o f  1 /4 0  m ic ro se c o n d ..

R e se a rc h  i s  i n  p r o g r e s s  to  S u b s t i t u t e  S i lv e r  A zid e  f o r  Le ad  A zid e  o r 
Le ad  S ty p h n a te . Th e r e a s o n  f o r  t h i s  s tu d y  i s  t h a t  S i lv e r  A z id e  h a s  a . 
h ig h e r  e l e c t r i c a l  s e n s i t i v i t y  an d a  s m a l le r  p a r t i c l e  s i z e  w h ic h  sh o u ld  make 
i t  more s u i t a b l e  f o r  sm a ll  ga p D e to n a to r s . T h ere  i s  a l s o  i n t e r e s t  i n  s i l v e r  
c o a t in g  Le ad  A z id e .
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R e fe re n c e s  f o r  F re nch  E x p lo s iv e s :

P . P a s c a l ,  ’’E x p lo s i f s , P o u d re s , Gaz de  Co mba t” , Herman n,  P a r i s  (1 9 3 0 ).

0 . T u re k , Chi m ie  e t  I n d u s t r i e  26 , 78 1-9 4 (1 931) [ ^ 2 , 4 , 6 - T r i n i t r o - l ,
3 , 5 - t r ia z id o b e n z e n e ;  A New P ri m in g  E x p lo s iv e ” , P ic a t in n y  A rse n a l ,
T r a n s l a t i o n  70 (F e b ru a ry  1 9 6 0 ) ,b y US J o in t  P u b l ic a t i o n s  R e se a rc h  S e rv ic e

G.Mo T a l i a f e r r o ,  ’’Ex am in a ti o n  o f an d P r e p a r a t io n  o f  D ra w in gs  f o r  S ta b le  
P r o j e c t i l e ,  T l ,  T2 an d T3 f o r  8 1-mm M o rt a r,  T4 (S to k e s  B r a n d t) ” , 
P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  206 (May 19 32 ) .

A.F o T e i t s c h e id ,  ’’E x am in a ti o n  o f Fuz es  f o r  S to k esT B ra n d t T re nch  M o rt a r 
S h e l l  (RYG)” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  213  (May 19 32 ) .

L.  V enn in , E. B u r lo t  & H. L ecorc he z, ”L es  P oud re s  e t  E x p lo s i f s ” , B e ra n g e r , 
P a r i s  (1 932) . '

V .R . Ree d,  ’’E x am in a ti o n  an d T e s t o f B ra n d t F uze, V-18  IR  f o r  81-mm 
A m m un it io n” , P ic a t in n y  A rse n a l T e c h n ic a l R e p o rt  515  (May 1 9 3 2 ).

J .  P e p p in  L e h a l l e u r ,  ’’T r a i t e  des P o u d re s , E x p lo s i f s  e t  A r t i f i c e s ” , 
B a i l l i e r e  e t  F i l s ,  P a r i s  (1 9 3 5 ).

E . J .  H o t t in g e r ,  ’’E x am in a ti o n  o f 25-mm H o tc h k is s  Am m un iti on  f o r  A u to m ati c  
H o tc h k is s  Gun” , P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  633  (Ja n u a ry  19 3 6 ).

J OA. So lo m on , ’’I n v e s t i g a t i o n  o f  Ammun iti on  f o r  IPO-mm B ra n d t M o rta r” , 
P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  742 (S ep te m ber 19 36 ) .

G .E . S eavey , ’’Ex a m in a ti o n  of B ra nd t Fu ze  f o r  Am m un iti on  f o r  47 mm Br .and t 
M o rta r” , P ic a t in n y  A rse n a l T e c h n ic a l R e p o rt  753 (A ugust  19 3 6 ).

A .F . T e i t s c h e i d ,  ’’Ex am in a ti o n  o f 25-mm H o tc h k is s  A m m un it io n” , P ic a t in n y  
A rs e n a l T e c h n ic a l R e p o rt  772 (D ec em be r 1 9 3 6 ).

M.E. M elr oy , ’’Ex am in a ti o n  o f 47-mm an d 60-mm B ra n d t M o rt a r A m m un it io n’,’ 
P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  892 ( A p r il  19 38 ) .
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R e fe re n c e s  f o r  F re n ch  E x p lo s iv e s ;

C.G . S c h e ib n e r , ’’I n v e s t i g a t i o n  o f  25-mm B ra n d t A rm o r-P ie rc in g  P r o j e c t i l e " ,  
P ic a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  900 (Ju n e  1 9 3 8 ).

J .A . So lo m on , "E x a m in a ti o n  o f  Am m un iti on  f o r  th e  20-mm H is p a n o -S u iz a  Gun 
F ra n c e " , P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  949 ( J a n u a ry  1 9 3 9 ).

V.R„ Ree d, "E x a m in a ti o n  o f 60-mm B ra n d t M o rt a r A m m un it io n (S eco nd L o t)  HE 
an d P r a c t i c e  R ounds" , P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  967  (May 1 9 3 9 ).

M.L. M ath se n , "E x a m in a ti o n  o f  A m m un it io n f o r  th e  20-mm H is p a n o -S u iz a  Gun 
( F ra n c e ) " , P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  994 (N ov em be r 1 9 3 9 ).

A .B . S c h i l l i n g ,  "37-mm  A rm o r-P ie rc in g  P r o j e c t i l e  (B ra n d t) 1, P i c a t in n y  A rs e n a l 
T e c h n ic a l R e p o rt  1003  (F e b ru a ry  1 9 4 0 ).  . ’

M.L. M ath sen , " E x a m in a ti o n  o f  20-mm H is p a n o -S u iz a  ( B i r k i g t )  HE S h e l l  
A m m unit io n",  P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1025  ( J a n u a ry  1 9 4 0 ).

"F re n c h  M i l i t a r y  D ic t io n a r y " ,  US War D epart m en t T e c h n ic a l  M an ua l 
TM 3 0 -5 0 2 , W ash in g to n  DC (A ugust  1 9 4 4 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f F re n ch  La nd  M in e" , P ic a t in n y  A rs e n a l T e c h n ic a l 
R ep o rt  134 7 ( J a n u a ry  19 44 ) . •

" A l l i e d  an d Enemy E x p lo s iv e s " , A berd een  P ro v in g  G ro und, M ar yla nd 
(1 9 4 6 ) . ■ .

" I t a l i a n  an d F re n ch  E x p lo s iv e  O rd nance", US Nav y D e p a rt m en t,  
B ure au  o f O rd nance OP 1668  (1 9 4 6 ) .

H. M ura our,  "P o u d re s  e t  E x p l o s i f s " ,  P r e s s e s  U n i v e r s i t a i r e s , P a r i s  (1 9 4 7 ).

M f  /

G. C h a m p e ti e r , D e r iv e s  C e l lu l o s iq u e s " ,  Du nod, P ^ ir is  (1 9 4 7 ) . ,

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  Two U n f ir e d  120-mm  HE S h e l l  C om ple te  Rou nd 
o f B ra n d t M o rt a r  A m m un it io n ( F r e n c h ) " ,  P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  
182 3 (A ugust  1 9 5 1 ).
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R e fe re n c e s  f o r  F re n ch  E x p lo s iv e s  ;

" I t a l i a n  an d F re nch  E x p lo s iv e  O rd nance", US D epart m en ts  o f th e  
Army an d th e  A ir  F o rc e  T e c h n ic a l Manual & T e c h n ic a l O rd er  TM 9- 1985-C /

TO 39B -1A -8 US Gov er nm en t P r in t i n g  O f f ic e , W as hin gto n  DC (M arch  1 9 5 3 ).

A.B . S c h i l l i n g ,  "E x am in a ti o n  o f T hre e U n fi re d  100-mm F ix ed  Ro unds  o f F re nch  
Gun Am m un iti on  C om pri si ng : One AP-T Ro und, One APC-T Round an d One TP-T 
Rou nd ",  P ic a t in n y  A rse n a l T e c h n ic a l R epo rt  1912 (A p r il  19 5 3 ).

T . F ru ch tm an , " A n a ly s is  o f W arh ead an d Fu ze  Used in  th e  A n t i - t a n k  Gui de d 
M is s i le  SS-1 O (F re n c h )' ,1 P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  198 2 (D ec em be r 19 53 )

F.M . Lan g,  M em or ia l des  P oudre s ( P a r i s )  315, 21 3-2 2 (1 953) ( / 'S o l u b i l i t y  of 
E x p lo s iv e s  in  S e v e ra l S o lv e n ts " , P ic a t in n y  A rse n a l T r a n s l a t i o n  52 (S ep te m ber 
19 59 ) by N. G e lb e r ] . . *

M. B e rn a rd , F re nch  P a te n t  1063438 (D ec em be r 19 53 ) (/ 'C har ges  P ro d u c in g  G as es  
by C om bust io n", F ra n k fo rd  A rse n a l T r a n s la t io n  1580 (D ec em be r 19 58 ) by 
G• S o DeV eg a-Go mez^.

A.M. P a t t e r s o n ,  "A F re n c h -E n g li s h  D ic ti o n a ry  f o r  C h e m is ts " , W iley  & Sons,  
New Yor k (1 9 5 4 ).

A.B„ S c h i l l i n g ,  "E x a m in a ti o n  o f U n fi re d  105-mm Ro un d,  S em i- F ix ed , S h e l l ,  TP 
f o r  H ow it zer F re n c h " , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1889 (S ep te m ber 1954).

B .T . F e d o ro ff  e t  a l ,  "F re n c h  E x p lo s iv e s , Am m un it io n,  O rd nan ce  & T e s t s " ,  
P ic a t in n y  A rs e n a l M a n u sc r ip t,  U npub li sh ed  (1 955). .

L. Medard  & M. Th om as , M em or ia l des Poudre s ( P a r i s )  3 7 , 12 9- 38  (1 955) 
/ 'H e a t s  o f C om bust io n o f  Se ve n E x p lo s iv e s  or R e la te d  S u b s ta n c e s " , P ic a t in n y  
A rse n a l T r a n s l a t i o n  23 (M arch  19 59 ) by G.R . L o e h rJ .

T . F ru ch tm an , " A n a ly s is  o f F o re ig n  R o ck e ts ; R o ck e t,  HEAT, 73-mm F re n ch " , 
P ic a t in n y  A rse n a l T e c h n ic a l R epo rt  21 85  (O c to b e r 19 55 ) . ,

A .B . S c h i l l i n g ,  "E x am in a ti o n  o f P r o j e c t i l e  155-mm, HE, Mod (? ) Long Range 
W /W in dsh ie ld  OTIS C o n tr o l No.  T5- 12 5 (F re n c h )" , P ic a t in n y  A rse n a l Memorandum 
R ep o rt  69 (May 1 9 5 5 ).  .
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R e fe re n c e s  f o r  F re n ch  E x p lo s iv e s  ;

R.C . S c h o f ie ld ,  ’’Ex a m in a ti o n  an d E v a lu a t io n  o f P r o j e c t i l e ,  155-mm , HE Mod 
(? ) H ig h C a p a c it y , F re n c h , OTIS C o n tr o l No. T 5-1 26” , P i c a t in n y  A rs e n a l 
Memorandum R e p o rt  76 ( J u ly  19 55 ) .

P . A u b e r te in , M em ori al  d e s  P o u d re s  ( P a r i s )  3 7 , 139 -4 8 (1 955) t ’’The  G ra nu lo m etr y  
o f E x p lo s iv e s ” , P i c a t in n y  A rs e n a l T r a n s l a t i o n  21 (M ar ch  19 58 ) by G .R . L o e h r ] .

L.  M ed ard & M. D u to u r,  M em ori al  des P o u d re s  ( P a r i s )  37 , 19-2 4  (1 955) ( ’’P ro 
p e r t i e s  o f C y c lo tr im e th y le n e  T r in i t r o s a m in e ” , P ic a t in n y  A rs e n a l T r a n s l a t i o n  
14 (A ugust  19 57 ) by  G .R . L oeh rj  . .

M. T a i l l a n d i e r  & G. T houzeau , ’’Th e A b i l i t y  to  T ra n sm it  D e to n a t io n ” , Th e 
N in th  I n t e r n a t i o n a l  C o n fe re n c e  o f D i r e c to r s  of S a fe ty  i n  M ine R e s e a rc h , P ap er 
No. 3 6 , • a t  B r u s s e l s - H e e r le n  (1 9 5 6 ) .

H.Wo Koc h & H. F re iw a ld , L a b o r a to i r e  de  R ech erc h es  T e c h n iq u e s  de. S a in t- L o u is  
R appo rt  6 /5 8  (1 958) ( i n  German ) th e  P r o p e r t i e s  o f Hex og en  S u sp e n s io n s
in  M olt en  T r i n i t r o t o l u e n e ” , P ic a t in n y  A rs e n a l T e c h n ic a l N ote  FRL-T N-5 7 
(M arch  1 9 6 2 ),  T r a n s l a t i o n  by  US J o i n t  P u b l i c a t i o n  S e r v ic e ) .  •

W.H.B. Sm ith  & J .E .  S m it h , ’’Sm al l Arms o f th e  W orl d” , S ta c k p o le , H a r r i s b u rg , 
P a . (1 9 6 0 ) , pgs 3 7 3 -9 4 . '

R .P . A n t o n e l l i ,  ’’E n c y c lo p e d ia  o f E x p lo s iv e s ” , O rd nan ce  T e c h n ic a l I n t e l l i g e n c e  
Agency,  Ordnance L ia is o n  Gro up,  Durham, Nor th  C aro li na  (May i9 6 0 ).

P.B o Tw ee d,  ’’Rep o rt  on  T r ip  to  E uro pe D uri ng  May 19 60 ” , P i c a t in n y  A rs e n a l 
Memorandum R e p o rt  ORDBB-TE9-28 (Ju n e  1 9 6 0 ).  .

J .  B e rg e r & J .  V ia rd , ’’P h y s iq u e  d es  E x p lo s i f s  S o l id e s ” ( P h y s ic a l  P r o p e r t i e s  
of S o l id  E x p lo s iv e s ) ,  Du no d,  P a r i s  (1 9 6 2 ) .
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GERMANY

German E x p lo s iv e s

B eg in n in g  in  th e  m id d le  1930’s , th e  Ge rm ans fo re sa w  th e  p o s s i b i l i t y  
of a w ar  an d began  th e  develo pm ent of e x p lo s iv e s  w hic h co u ld  be  use d  to  
r e p la c e  th o s e  p re p a re d  by  th e  n i t r a t i o n  o f a ro m a ti c  h y d ro c a rb o n s , d e r iv e d  
fr om  c o a l  t a r .  Th e m os t im p o r ta n t o f th e s e  ’’new ” e x p lo s iv e s  w er e He xo ge n 
(RDX) & P e n t r i t  (PETN) . Bot h a r e  d e r iv e d  from  a l i p h a t i c  comp ounds o f w hic h 
no s h o r ta g e  was e x p e c te d  in  th e  e v e n t o f w ar.  I n  a d d i t i o n ,  th e s e  e x p lo s iv e s  
a r e  more p o w e rf u l th a n  TNT, P i c r i c  A cid , o r T e t r y l  b u t th e y  a r e  to o  s e n s i t i v e  
to  be  use d  a lo n e  as  b u r s t in g  c h a rg e s  in  s h e l l s .  T h is  d i f f i c u l t y  was ov erco m e 
by c o a t in g  RDX & PETN w it h  10% of wax  a p p li e d  in  a m o lt e n  c o n d i t io n .  Such 
e x p lo s iv e  m ix tu re s  c o u ld  be  s a f e ly  p r e s s  lo ad ed  in to  p r o j e c t i l e s ’, how ev er , 
th ey  co u ld  n o t be  c a s t  lo ad ed  b ecau se  of t h e i r  h ig h  m e l ti n g  p o i n t s .  When 
i t  was d e s i r e d  to  c a s t  lo ad  s h e l l s ,  th e  Ge rm ans mixed  RDX o r PETN w it h  
a b o u t e q u a l p a r t s  o f lo w -m e lt in g  e x p lo s iv e s , su ch  as  D in it ro b e n z e n e  o r TNT.

In  a d d i t io n  to  th e s e  s u p e r io r  e x p lo s iv e s , th e  Ge rm ans began  th e  
deve lo pm en t b e fo re  WW I I  o f some r a t h e r  i n f e r i o r  e x p lo s iv e s  w hic h  w er e 
c a l l e d  E r s a t z s p r e n g s to f f e  ( S u b s t i tu t e  e x p lo s iv e s ) .

At  th e  b e g in n in g  o f WW I I ,  th e  Ge rmans d id  n o t have  a s h o r ta g e  of 
a ro m a ti c  h y d ro c a rb o n s  an d w ere  a b le  to  u s e , as b u r s t in g  c h a rg e s  in  s h e l l s ,  
su ch  e x p lo s iv e s  as  TNT, D in it ro b e n z e n e , P i c r i c  A c id , T e t r y l  & H e x a n it ro -  
d ip h e n y la m in e . For u n d e rw a te r  c h a rg e s  th e  Ge rm ans in c o r p o r a te d  a b o u t 157, 
alum in um  i n to  t h e i r  h ig h  e x p lo s iv e s , as  th ey  ha d do ne  d u r in g  WW I .  The 
en or m ou s dem and f o r  e x p lo s iv e s  an d th e  s h o r ta g e  o f raw  m a te r i a l s  c r e a te d  
a s i t u a t i o n  d u r in g  WW I I  w hic h mad e i t  n e c e s s a ry  to  u se  s u b s t i t u t e s  i n f e r i o r  
to  TNT, th u s  lo w e ri n g  th e  e f f i c i e n c y  o f th e  am m unit io n .

The p r i n c i p a l  e x p lo s iv e s  know n to  hav e been  use d  o r s tu d ie d  d u r in g  & 
a f t e r  WW I I  a r e  l i s t e d  a lp h a b e t i c a l l y  in  th e  fo ll o w in g  p a g e s .

2h-3

 
 
 
 
 
 
 
 

 
 
 

 

 
 

 
 

 
 

 
 

 

 



Ger m an  E x p lo s iv e s
R ef er en ce  in  
G en er al  Inde x

A b o n a c h it _ 2

S ee F u l l p u l v e r  Nr  57  u n d e r  F u lp u ly e r ,

ABONACHIT 2

ALBIT
A l b i t  DYNAMITE

A b l a s t i n g  e x p l o s i v e  c o n s i s t i n g  o f  Sod iu m  P e r c h l o r a t e  80% , 
D i n i t r o n a p h t h a l e n e  12%, wo od  m ea l 3%, p h e n a n th r e n e  3%» & N i t r o g l y c e r i n  
2%. T h is  e x p lo s iv e ,  a l s o  c a l l e d  G e s t e i n s - A l b i t  ( R o c k - b l a s t i n g  A l b i t ) ,  
i s  s u i t a b l e  f o r  b l a s t i n g  r o c k s ,  o r e s ,  c o n s t r u c t i o n  e t c ,  b u t  n o t  s u i t 
a b l e  f o r  u s e  i n  g a s e o u s  c o a l  m in e s .

A l d o r f i t  ALDORFIT
AMMONIUM NITRATE DYNAMITE

A F a v i e r - t y p e  b l a s t i n g  e x p l o s i v e  d e v e lo p e d  an d  m a n u fa c tu r e d  i n  
S w i tz e r l a n d  b u t  u se d  e x t e n s i v e l y  i n  G erm an y. S e v e r a l  f o r m u l a t i o n s  
a r e  k n o w n jo f w h ic h  A l d o r f i t - p u l v e r f o r m i g  i s  th e  o l d e s t .  I t  c o n s i s t s  
o f  Amm onium N i t r a t e  81%,  TNT 17% & wo od  m ea l 2%. I t s  p r o p e r t i e s  a r e :  
D e n s i ty  0 .9  t o  1 .0 5  g m /c c ; mp d e f l a g r a t e s  a b o v e  360°C ; h e a t  o f  e x p l o 
s i o n  10 25  k c a l /m o le  ( w a te r  v a p o r ) ;  vo lu m e o f  g a s  d e v e lo p e d  on  e x p l o 
s i o n  890 l i t e r s / k g ;  t e m p e r a tu r e  d e v e lo p e d  on  e x p l o s i o n  2900°C ; 
v e l o c i t y  o f  d e t o n a t i o n  4 5 0 0  m e t e r s / s e c ;  im p a c t s e n s i t i v i t y  10 0 cm 
w i th  2 kg  w e ig h t ;  T r a u z l  t e s t  v a lu e  36 9 c c  v s  31 1 c c  f o r  TNT; an d  
b r i s a n c e  by  c o p p e r  c y l i n d e r  c o m p re s s io n  t e s t  1 .8 9  mm v s  2 .8 6  mm f o r  
TNT.

Some l a t e r  f o r m u l a t i o n s  c o n t a i n  21% TNT; A l d o r f i t  LLW

a lu m in iu m h a l t i g  c o n t a i n s  a lu m in u m  b u t  i t s  c o m p o s i t io n  i s  n o t  r e p o r t e d
I t s  T r a u z l  t e s t  v a l u e  i s  432  c c  v s  31 1 c c  f o r  TNT .

. ALKALSIT
A l k a l s i t  • CHEDDITE

A pre-WW I I  C h e d d i t e - t y p e  b l a s t i n g  e x p l o s i v e  c o n s i s t i n g  o f  
P o ta s s iu m  C h l o r a t e  28% , Amm onium  N i t r a t e  25% , p o ta s s iu m  o r  so d iu m  
n i t r a t e  30% , a  n it ro c o m p o u n d  ( s u c h  a s  TNT) 11 .5 % , wo od  o r  c e r e a l  m eal 
2 .5 % , r e s i n  ( s u c h  a s  c o lo p h o n y )  2 .5 7 O & h y d ro c a rb o n  0 .5 % . .

o r  F u ll p u ly e c .l E p ) . ’ amatol

4 0 /6 0  A m ato l ( c a l l e d  F u l l p u l v e r  Nr 13 o r  Fp 6 0 /4 0 )  w as  u s e d  i n  
G e n e ra l  P u r p o s e ,  S e m i-A rm o r - P ie r c in g  an d A n t ip e r s o n n e l  Bombs & S h e l l s .

 

 

 
 

 
 

 
 
 

 

 

 
 

 

 



German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

Am atol  o r  F v il lp u lv e r  (F p)  ( c o n t ’d)

5 0 /5 0  Am atol  ( c a l l e d  F u lp u lv e r  Nr 13 a o r Fp 5 0 /5 0 ) was use d  in  
G e n e ra l- P u rp o s e  Bom bs, S h e l ls  an d Land M in es , su ch  as th e  T e ll e rm in e  
D is k -T ype A n t i ta n k  M in e.

60 /4 0  Amatol  ( c a l l e d  F v il lp u lv e r  Nr 88 o r Fp 4 0 /6 0 )  wa s in  S h e l l s ,  
G re nades an d R ad io -G uid ed  Bomb s.

70 /3 0  Am atol  ( c a l l e d  Fp 3 0 /7 0 ) was  u se d  in  A n ti p e r s o n n e l Bom bs.

9 5 /5  Amatol  ( c a l l e d  Fp 5 /9 5 ) u se  i s  un kn ow n.  • .

German c a s e  m ark in g s , i n d ic a t i n g  A m ato ls , a r e  p in k  w it h  a b lu e  
d ia g n a l  s t r i p e .  '

T here  a r e  a l s o  German "A m at ols " w hic h c o n ta in e d  no  TNT b u t some  
o th e r  e x p lo s iv e .  T hes e a r e  as fo ll o w s :

Am atol  39 a - A m ix tu re  d ev e lo p ed  by G. Romer as  a b u r s t i n g  c h a rg e  f o r  
th e  V -l  R ocket o r , a c c o rd in g  to  a n o th e r  s o u rc e , a m ix tu re  d e v e lo p ed  in  
1939 a t  th e  Krum mel F a b r ik  o f Dy na mit A k t i e n g e s e l l s c h a f t . T h is  e x p lo 
s iv e  c o n s i s t s  o f D in it ro b e n z e n e  50%, Ammonium N i t r a t e  35% 6c RDX 15%.
I t  i s  c la im ed  to  be  a s  p o w erf u l as 4 0 /6 0  Am atol  (Fp 6 0 /4 0 ) . As i t  i s  
d i f f i c u l t  to  c a s t  lo ad  Amatol  39 u n if o rm ly  in  l a r g e - c a l i b e r  P r o j e c t i l e s  
th e  s o - c a l l e d  " b i s c u i t "  metho d of lo a d in g  was u se d . In  t h i s  m etho d a 
P r o j e c t i l e  i s  a l t e r n a t e l y  f i l l e d  w it h  p e l l e t s  of  " b i s c u i t  m ix tu re  A" 
(Ammonium N i t r a t e  50%, t e c h n ic a l  g ra d e  c a lc iu m  n i t r a t e  25%, PETN 10%
& RDX 15%) , an d m o lt en  Amatol  39 c a s t  a t  a te m p e ra tu re  of 80 °C . The 
r e s u l t i n g  c h a rg e  fo rm s no c a v i t i e s  on c o a l in g .  I t s  d e n s i ty  i s  1 .5 8  
gm /c c; T ra u z l  t e s t  v a lu e  350  cc  6c le a d  b lo c k  co m p re ssio n  (S ta u c h p ro b e  
nac h H es s)  t e s t  v a lu e  17 .5  mm. •

The o r i g i n a l  Amatol  39 c o n s is te d  of Ammonium N i t r a t e  3 5 -^ 5 $ ,
TNT 507. & RDX 5- 15 7. .

Am atol  40 - T h is  e x p lo s iv e  c o n s i s t s  of D in i t r o a n i s o le  50%, Ammonium 
N i t r a t e  35% 6c RDX 15%. I t  wa s c a s t  lo ad ed  in  th e  w ar  head  of V -l  
R o c k e ts .

A d i f f e r e n t  c o m p o s it io n  a l s o  know n as "A m atol  40" ^ c o n s is ts  o f 
D in it ro b e n z e n e  50%, Ammonium N i t r a t e  35% 6c RDX 15%. T h is  l a t t e r  
e x p lo s iv e  w.as on e o f th e  German E r s a tz s p r e n g s to f f e  ( s u b s t i t u t e  
e x p l o s i v e s ) . .

 
 

 

 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 



rm an  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

A m at ol  41 - T h is  "A m m onit e-t ype"  e x p lo s iv e  c o n s i s t s  o f  Ammonium 
N i t r a t e  52%, t e c h n i c a l  g ra d e  c a lc iu m  n i t r a t e  6%, E th y le n e d ia m in e  
D i n i t r a t e  ( c a l l e d  PH ^S al z i n  German ) 30%, RDX 10% & m onta n  wax 2%.
I t  wa s u se d  a s  a b u r s t i n g  c h a rg e  i n  Bom bs.

Se e a l s o  A m a to l- ty p e  f i l l e r s  l i s t e d  u n d e r F u l lp u l v e r .

Ammonal o r AMMONAL
Am mon pu lve r

In  a d d i t i o n  to  th e  c o m p o s it io n s  l i s t e d  i n  T a b le s  2 & 3, G e n e ra l 
In d e x , som e o t h e r  m i l i t a r y  c o m p o s it io n s  in c lu d e :

F u l lp u lv e r  Nr 19 ( a b b r e v ia t e d  as Fp Nr 19 ):  Ammonium N i t r a t e  35%, TNT 
55% & al um in um  107, u se d  i n  some A r t i l l e r y  S h e l l s .

F u l lp u lv e r  Nr 13-1 13 ( a b b r e v ia t e d  as  Fp Nr 1 3 -1 1 3 ):  Ammonium N i t r a t e  
70%, TNT 20%, & al um in um  10%, use d  i n  G e n e ra l- P u rp o s e  Bomb s. ’

F u l lp u lv e r  Nr 110 ( a b b r e v ia t e d  as  Fp Nr 110):  Ammonium N i t r a t e  90%, 
al um in um  2. 5% , n a p h th a le n e  5%, & wood m ea l 2.5%, use d  p r e s s  lo ad e d  in  
som e Bomb s.

A m m on ca rb on it  > AMMONCARBONIT
- AMMONIUM NITRATE DYNAMITE

A ty p e  o f  p e r m i s s ib le  e x p lo s iv e  w hic h  may be  c o n s id e r e d  as  
in t e r m e d ia t e  b e tw een  C a rb o n it  & Ammonium N i t r a t e  E x p lo s iv e s . Some 
c o m p o s it io n s  an d t h e i r  p r o p e r t i e s  a r e  as  fo ll o w s :

A m m on ca rb on it  - Ammonium N i t r a t e  80 .3 % , p o ta s s iu m  n i t r a t e  5%, 
N i t r o g l y c e r in  4%, C o l lo d io n  C o tt o n  0. 2% , c a rb o h y d r a te  4.5%  & c o a l  
d u s t  6%. D e n s it y  1 .0 6  gm /c c & v e l o c i t y  o f . d e to n a t io n  33 80  m e t e r s / s e c .

A m m on ca rb on it  I  - Ammonium N i t r a t e  82%, p o ta s s iu m  n i t r a t e  10%, 
N i t r o g l y c e r in  3. 8% , C o ll o d io n  C o tt o n  0.2%, & wood m ea l 4%>. D e n s it y  
1 .1 1  gm /c c; T ra u z l t e s t  v a lu e  355 c c ; an d v e l o c i t y  o f d e to n a t io n  31 95  
m e te r s / s e c o n d .

A m m on ca rb on it  I I  - Ammonium N i t r a t e  56 .4% , so diu m  n i t r a t e  7%, N i t r o 
g l y c e r in  5%, g l y c e r in  5%, c a rb o h y d ra te  4% & a l k a l i  c h lo r i d e  22. 6% . 
Ox ygen  b a la n c e  +10%, & T ra u z l  t e s t  v a lu e  210 c c .

Se e a l s o  C a rb o n it  & E x t r a c a r b o n i t .  » ,
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Ge rman E x p lo s iv e s
Reference in 
General Index

Am mondynam it AMMONDYNAMIT
. ............ - AMMONIUM NITRATE DYNAMITE

A ty p e  o f s t r a i g h t  Dyn am ite  c o n s i s t in g  o f Ammonium N i t r a t e  30%,
N i t r o g ly c e r in  63%, C o ll o d io n  C o tt o n  2% & wood m ea l 5%. I t s  ox yg en  
b a la n c e  i s  +1.5% ; d e n s i ty  1 .4 4  gm /c c;  T ra u z l t e s t  v a lu e  48 5 c c ; le a d  
b lo c k  c ru s h in g  v a lu e  21 mm; v e lo c i t y  o f d e to n a t io n  7000 m e te r s / s e c ;  
h e a t  o f e x p lo s io n  (w a te r  v a p o r)  130 0 k c a l /k g ;  an d te m p e ra tu re  
d e v e lo p e d  on  e x p lo s io n  27 70 °C .

T h is  ty p e  o f e x p lo s iv e  was n o t v e ry  p o p u la r  in  Ge rmany b u t was  
use d  in  F ra n ce  & in  th e  USA.

Se e D ynam it . '

A m m ongel at in e , AMMONGELATINE
.............................  , AMMONIUM NITRATE DYNAMITE

A p e r m is s ib le  ty p e  o f m in in g  e x p lo s iv e  use d  i n  Ge rmany s in c e
WW I .  Some t y p i c a l  c o m p o s it io n s  a r e  as fo ll o w s : *

A m m ongel at in e - D in i t r o c h lo r o h y d r in  (o f  w hic h up to  5% of t o t a l  
explosive may be replaced by Nitroglycerin) 28-33$, Collodion Cotton 
1-3 %, Ammonium N i t r a t e  45 -5 0% , a l k a l i  n i t r a t e  10 -15% , a n it ro com pound  
(s u ch  a s  n i t r o t o l u e n e ,  n i t r o n a p h th a le n e  o r n it ro d ip h e n y la m in e )  6-12%
& v e g e ta b le  m ea l 0-2% .

A m m ongel at in e 2 - D in i t r o c h lo r o h y d r in  21 -24% , C o ll o d io n  C o tt o n  0 .5 
0.7% , Ammonium N i t r a t e  61 -65% , D in i t r o to lu e n e  7-8 %,  c a rb o h y d ra te  

(maximum) 1.5% 6c alum inum  1 .5 -2 .5 % .

D eu ts ch e  A m m on ge la tine  - D in i t r o c h lo r o h y d r in  ( c o n ta in in g  15-20% of 
N i t r o g ly c e r in )  30%, C o ll o d io n  C o tt o n  3%, Ammonium N i t r a t e  45%, 
so diu m  n i t r a t e  10%, a m ix tu re  o f DNT/TNT 10% 6c wood  m ea l 2%. I t s  
p r o p e r t i e s  a r e :  D e n s it y  1 .4 5 ; T ra u z l t e s t  v a lu e  40 0 c c ; vo lume of 
g a se s  a t  NTP 771 l i t e r s / k g ;  h e a t  of e x p lo s io n  110 1 k c a l /k g ;  te m p e ra tu re  
d e v e lo p e d  on e x p lo s io n  25 70 °C ; s p e c i f i c  p r e s s u r e  8195  a tm o sp h e re s ; 
b r i s a n c e  by  K ast  fo rm u la  8 2 ,0 0 0 ; an d v e lo c i t y  o f d e to n a t io n  6900 
m e te r s / s e c o n d .

Se e a l s o  Dyn am it 6c G e la ti n e d y n a m if .
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Ammon it ' AMMONITE U

Man y ty p e s  o f  A m m onites  a r e  u se d  i n  G erm an y . T h e i r  g e n e r a l  
c o m p o s i t io n s  a r e :  Ammonium N i t r a t e  70  t o  887O ( o f  w h ic h  107o c a n  be  . 
r e p l a c e d  by  p o ta s s iu m  n i t r a t e ) , a r o m a t ic  n i t r o c a r b o n s  7 t o  20% & 
v e g e t a b l e  m ea l ( w i th  o r  w i t h o u t  a  s o l i d  h y d r o c a r b o n )  1 t o  6%. .O th e r 
A m m onites  c o n t a i n e d  up  t o  4% N i t r o g l y c e r i n ,  3 t o  10% P o ta s s iu m  
P e r c h l o r a t e ,  o r  2 t o  12% a lu m in u m . Some c o m p o s i t io n s  a r e  kn ow n a s  
A s t r a l i t  ( q v ) , D o n a r i t  (q v )  and  A l d o r f i t  ( q v ) . .

Some  A m m onites  d e v e lo p e d  d u r in g  WW I I  f o r  m i l i t a r y  p u r p o s e s  a r e  
g iv e n  i n  T a b le  H, u n d e r  AMMONITE.

A m m o n iu m n it ra t , A m m o n n it ra t AMMONIUM NITRATE
o r ’ A m m o n sa lp e te r ................  AMMONIUM NITRATE DYNAMITE

I t  i s  u s e d  i n  a  num ber  o f  b l a s t i n g  e x p l o s i v e s ,  p e r m i t t e d  f o r  u s e  
i n  c o a l  m in e s , w h ic h  a r e  c a l l e d  S c h l a g w e t t e r s i c h e r e _ S p r e n g s t o f f e , 
§ i c h e r h e i t s _ S p r e n g s t o f f e _ a n d  A m m o n a l s a lp e tg r S p r e n g s to f f e  . T hey  , 
c o n t a i n  Ammon ium N i t r a t e  a s  th e  p r i n c i p a l  i n g r e d i e n t  and  n o t  m ore  th a n  
4%> N i t r o g l y c e r i n  i f  i t  i s  p r e s e n t  i n  th e  m i x tu r e .

Ammonium N i t r a t e  i s  a l s o  u se d  i n  c o m p o s i te  m i l i t a r y  e x p l o s i v e s  
s u c h  a s  A b o n a c h it _ 2  o r  F u l lp u lv e r _ N r _ 5 Z , § § f c l a v i t _ B ,  A m ato l o r  
F u l l p u l v e r ,  Am monal  o r  A m m onpuly er , D o n a r i t  o r  F u l lp u ly e r _ N r _ 5 § ,  
F o rm i t ;  F i i l l p u l v e r  N rs : 13 , 1 3 a , 1 3 -1 1 3 , 1 7 a , 19 , 2 0 , 2 1 , 52 ,
5 2 a “ " J > "84“ "1027  11 07  1 XXT i l l ; ’ H e x a ^ S p r e n g s to B f g 7 " N i t r o b a r o n i t , 
N i t r o l i t ,  an d  o t h e r s .

A m m oniu m pik ra t AMMONIUM PICR ATE

No i n f o r m a t i o n  a v a i l a b l e  a s  t o  i t s  u s e s  i n  G erm any .

A m m o n iu m sa lp e te r o r  AMMONIUM NITRATE
A m m o n sa lp e te r

See Ammoniumnitrat.
A m m on pu lv er  o r  Am monal  AMMONAL

See Ammonal.

4™ P< ?n sa lg ete r_  S g r e n g s t o f f AMMONIUM NITRATE DYNAMITE
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AS-3 AS-3

One o f  th e  German P ri m in g  o r I g n i t i n g  C om posit io ns  c o n s i s t in g  
o f re d  le a d  ( le a d  o x id e , Pb3O4)  77%, s i l i c o n  19% & N i t r o c e l l u lo s e  
(s u sp en d ed  in  a c e to n e )  4%. I t  was  use d d u r in g  WW I I  in  th e  e l e c t r i c  
fu se h e a d s  o f some E l e c t r i c  D e to n a to r s .

Se e a l s o  fu se h e a d s  u nder B le ip i k r a t  an d J n i t i a l s p r e n g s t o f f e  
( I n i t i a t i n g  E x p lo s iv e s )  6c ZU ndhU tc hen sa tz e (P ri m in g  C o m p o s it io n s ) .

A s t r a l i t  ASTRALITE
' DYNAMITE

I t  i s  an  Ammonium N i t r a t e  Dyn am ite  now use d  in  g e n e ra l  b l a s t i n g  
o p e r a t io n s .  I t  wa s use d during»WW I  as  a m ai n f i l l e r  f o r  T re nch  
M o rt a rs  & Hand G re n a d es . , Se e T ab le  8 u n d er ASTRALITE.

? e r c la v i t_ B  . . BERCLAVIT B

T h is  i s  an  e a r l y  Ge rm an , a lu m in iz e d  Ammonium N i t r a t e  e x p lo s iv e .
I t  wa s ex am in ed  a f t e r  WW I I  by L.  Mdfdard (^M em or ia l de  l ’A r t i l l e r i e  
F r a n f a i s e  ( P a r i s )  2 2 , 569  (1 948) ! . I t  c o n s i s t s  o f Ammonium N i t r a t e  
79 .5% , D in i t r o to lu e n e  5%, N i t r o g ly c e r in  5%, C o ll o d io n  C o tt o n  0.5% ,

V  c e l l u l o s e  5%, & alum in um  5%. I t s  CUP (F re n c h  le a d  b lo c k  e x p a n s io n  t e s t )
v a lu e  i s  125%, ( P i c r i c  Acid = 100)  .

B ik a r b i t  BIKARBIT
DYNAMITE

> i
T h is  i s  a ty p e  o f p e r m is s ib le  e x p lo s iv e  c o n ta in in g  la r g e  am ou nt s 

of so diu m  b ic a r b o n a te  & sm a ll  am ou nt s of N i t r o g ly c e r in .  T hes e 
e x p lo s iv e s  w er e p a te n te d  by W e s t f a l is c h - A n h a l t i s c h e  S p re n g s to f f  
A k t i e n g e s e l l s c h a f t , Germany b e fo re  WW I I .  M ix tu re s  c o n ta in in g  as much 
as  95% so diu m  b ic a r b o n a te  6c as l i t t l e  as 5%, N i t r o g ly c e r in  can  s t i l l  be  
i n i t i a t e d  by o rd in a ry  b l a s t i n g  c a p s .

The fo ll o w in g  c o m p o s it io n  i s  an  ex am pl e of one B ik a r b i t :  Sodiu m 
b ic a r b o n a te  50%, so di um  c h lo r id e  35%, 6c N i t r o g ly c e r in  15%,. I t s  p r o 
p e r t i e s  a r e :  T em p era tu re  d ev e lo p ed  on e x p lo s io n  40 0° C; v e lo c i t y  o f 
d e to n a t io n  2500  m e te rs /s e c o n d ;  h e a t  of e x p lo s io n  162 k c a l /k g ;  d e n s i ty  
1 .3 5  gm /c c; T ra u z l t e s t  v a lu e  30 cm; s p e c i f i c  p r e s s u r e  610 a tm o sp h e re s ; 
b r i s a n c e  by K ast  fo rm u la  2 .0 6 ; ga p t e s t  v a lu e  40  cm; vo lu me of g a se s  
e v o lv e d  on e x p lo s io n  of 1 kg i s  258  l i t e r s  (w a te r  v a p o r)  a t  STP;  an d 
r e q u i r e d  f o r  i n i t i a t i o n ,  a t  l e a s t  a No. 2 b l a s t i n g  c a p .
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B ik a r b i t  ( c o n t ’d ) ,

When a  more b r i s a n t  e x p lo s iv e  i s  d e s i r e d  th e  c o m p o s it io n  i s  
m o d if ie d  a s  fo l lo w s :  So dium  b ic a r b o n a te  40%, so diu m  c h lo r i d e  12 .5% , 
so diu m  n i t r a t e  13%, N i t r o g l y c e r in  ( s l i g h t l y  g e l a t i n i z e d )  30% & wood 
m ea l 4 .5 % . I t s  p r o p e r t i e s  a r e :  T e m p era tu re  d e v e lo p e d  on e x p lo s io n  
14 00 °C ; v e l o c i t y  o f d e to n a t io n  40 00  m e te r s /s e c o n d ;  d e n s i t y  1 .4  gm /c c ; 
T ra u z l  t e s t  v a lu e  124  c c ;  ga p t e s t  v a lu e  30 cm; an d r e q u i r e d  f o r  
i n i t i a t i o n ,  a No . 2 b l a s t i n g  c a p .

Th e B i k a r b i t s  p ro v ed  to  be  v e ry  s a f e  f o r  u se  i n  g a se o u s  o r d u s ty  
c o a l m in e s .

B i t t e r s a u r e  ( B i t t e r  A cid )
n

Se e P i k r i n s a u r e .

PICR IC ACID

B le ia z id  , LEAD AZII}E

I t  wa s u sed  i n  P r im in g  & I n i t i a t i n g  C o m p o s it io n s . Lea d A zid e  
wa s p re p a re d  in  Ge rm an y d u r in g  WW I I ,  a t  th e  W o lf ra ts h a u s e n  P l a n t  o f 
Dyn am it  A-G , fr om  so diu m  a z id e  & le a d  n i t r a t e  in  th e  p re s e n c e  o f 
d e x t r i n .  In  o r d e r  to  d e s t r o y  an y Le ad  A zid e re m a in in g  i n  th e  m o th er 
l i q u o r ,  a b o u t 5 l i t e r s  o f n i t r i c  a c id  & a b o u t 1 /2  l i t e r  o f c o n c e n 
t r a t e d  so diu m  n i t r i t e  s o l u t i o n  w ere  ad ded  p e r  b a tc h  of Lea d A z id e .

Th e t e c h n i c a l  g ra d e  Le ad  A zid e  ( p u r i t y  92 -94% ) use d  in  Ge rm an 
S p re n g k a p se l A & S p re n g k a p se l B (c om m erc ia l D e to n a to r s )  be co mes  dea d

p r e s s e d  wh en  th e  lo a d in g  p r e s s u r e  ex ceed s  900 k g /s q  cm (1 2 ,8 0 0  p s i ) .  
P e r f e c t l y  d ry  Lea d A z id e  can  w i th s ta n d  h ig h e r  p r e s s u r e s ,  b u t th e  
t e c h n i c a l  g ra d e  c o n ta in s  up to  0.35 %  m o is tu re .

Se e a l s o  P § to n a to re n r_ u n d _ S p re n g k a p s e ln z  Lad ungen  (D e to n a to r  & 
B la s t in g  Cap C h a rg e s) an d I n i t i a l s p r e n g s t o f f e  ( I n i t i a t i n g  E x p lo s iv e s ) , 
& Z u n d h u tc h e n s a tz e  (P r im in g  C o m p o s it io n s ) .

B l e i p i k r a t  LEAD PRICRATE

I t  wa s u sed  a s  on e i n g r e d i e n t  i n  th e  p r e p a r a t i o n  o f i g n i t i o n  m ix 
t u r e s  f r  fu se h e a d s  o f  E l e c t r i c a l  D e to n a to r s . I t  wa s p re p a re d  by  th e  
a c t i o n  o f  le a d  n i t r a t e  on  P i c r i c  A c id . Some m a n u fa c tu re r s  p r e f e r r e d  
th e  Le ad  P i c r a t e / n i t r a t e d  o rg a n ic  comp ound m ix tu re  to  th e  P o ta s s iu m  
C h lo ra te /L e a d  S u l fo c y a n a te  o r M er cu ry  F u lm in a te /P o ta s s iu m  C h lo r a te  
m ix tu re s  a l s o  u s e d .
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B l e ip i k r a t  ( c o n t ’d )

A lo w - te n s io n  fu se h e a d  (d e s ig n a te d " A 6 " )  in tr o d u c e d  d u r in g  WW I I ,  
as  a s u b s t i t u t e  f o r  fu se h e a d  "G 3", was  p re p a re d  a t  T r o is d o r f  F a b r ik  
by d ip p in g  th e  t i p  o f a b r id e  w ir e : a .  F i r s t  i n to  Le ad  P i c r a t e  (9 0 gm ) 
& s i l i c o n  (1 0 gm )? a l l  su sp en ded  in  75 cc  o f a 27, s o lu t i o n  o f N i t r o 
c e l l u l o s e  in  e i t h e r  amyl o r b u ty l  a c e ta te *  b . A f te r  d ry in g  o f th e  
f i r s t  d ip ,  a se co nd  d ip  was -m ad e i n to  Lead  P i c r a t e  (5 0 gm s) , le a d  
ch ro m ate  (3 5 gm ) & s i l i c o n  (1 5 gm ) ; a l l  su sp ended  in  75 cc  of 37, 
N i t r o c e l l u lo s e  am yl  o r b u ty l a c e t a t e  s o lu t i o n ,  c .  T h ir d  d ip  was a 
la c q u e r  c o n s i s t in g  o f 157. N i t r o c e l l u lo s e  in  75 /2 5  b u ty l  a c e t a t e /

e th a n o l  s o l u t i o n ,  to  w hic h was ad de d S ip a l i n  AOM (20% d ry  w e ig h t o f 
N i t r o c e l l u l o s e ) ,  th e  m e th y lc y c lo h e x y l e s t e r  o f a d ip ic  ac id *  d . The 
f o u r th  d ip  was th e  sam e as th e  t h i r d ,  e x c e p t i t  c o n ta in e d  0 .8  gm o f 
Sudan. Brown p e r  each  10 l i t e r s  o f  l a c q u e r . .

B e f o r e . i t  became d i f f i c u l t  to  o b ta in  ceri um -m agnesi um  m e ta ls  
n e c e s s a ry  f o r  th e  p r e p a r a t io n  of " M is c h m e ta ll "  (m ix e d -m e ta l) , th e  
Ge rm ans use d  a " fu se h e a d  G3" c o m p o s it io n  o f Le ad  P i c r a t e ,  M is c h m e ta ll  
& a ld e r  wood  c h a rc o a l , an d a d ip p in g  p ro c e s s  as ab ove to  p re p a re  
lo w - te n s io n  fu se h e a d s  f o r  E l e c t r i c  P ri m e rs  & D e to n a to r s .

Se e a l s o  A S-3 .

B le is ty p h n a t  o r B l e i t r i n i t r o r e s o r c i n a t  LEAD STYPHNATE

Le ad  S ty p h n a te  wa s p re p a re d  d u r in g  WW I I ,  a t  ‘th e  W o lf ra ts h a u s e n  
P la n t  of Dyn am it A-G & a t  th e  T r o is d o r f  P l a n t ,  by two m eth ods,  a l l  
v e s s e l s  u se d  b e in g  th e  sam e as th o se  use d  f o r  th e  m a n u fa c tu re  of  Le ad  
A zid e: ,

1) T r i n i t r o r e s o r c i n o l  ( c a l l e d  " T r iz in " )  was s t i r r e d  in  w a te r  co n 
t a i n in g  m ag ne sium  o x id e  to  o b ta in  mag ne sium  T r i n i t r o r e s o r c i n a t e  in  
s o l u t i o n .  To t h i s  s o lu t i o n  p re h e a te d  to  60 °C , aq ueous le a d  n i t r a t e  
wa s g r a d u a l ly  ad de d to  th e  s t i r r e d  s o lu t i o n .  A f te r  c o o li n g  to  20 °C , 
th e  m oth er l iq u o r  wa s d e c a n te d ^ le a v in g  th e  p r e c i p i t a t e d  Le ad  S ty p h n a te . 
Any Le ad  S ty p h n a te  re m a in in g  in  th e  m oth er  l iq u o r  was  d e s tr o y e d  by 
a d d in g  so diu m  c a rb o n a te ^ w h ic h  p ro duced  so di um  s ty p h n a te  & p r e c i p i t a t e d  
le a d  c a r b o n a te . The re m a in in g  l iq u id  was a c i d i f i e d  w it h  w a s te  a c id  6c 
re d u ced  to  a n o n -e x p lo s iv e  t r ia m in e  by i r o n  f i l i n g s .

2)  By m ix in g  b o i l i n g  s o lu t io n s  o f  T r i n i t r o r e s o r c i n o l  (S ty p h n ic  A c id ) , 
p r e v io u s ly  n e u t r a l i z e d  w it h  so di um  c a rb o n a te , 6c le a d  n i t r a t e .
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B le i s ty p h n a t  (c o n f  *d)

Le ad  S ty p h n a te  h a s  been  use d  as an  I n i t i a t i n g  E x p lo s iv e  in  
Ge rm any s in c e  1920  wh en  th e  s o - c a l l e d  " T r i z in a tk a p s e ln "  (L ea d 
S ty p h n a te  C ap s)  w ere  p u t on  th e  m ark e t by th e  R h e in is c h - W e s tf a l i s c h e  
S p r e n g s to f f e  A- G.  Se e a l s o  D e to n a to re n -  und S p re n g k a p se ln ^
Lad ungen  (D e to n a to r  6c B la s t in g  Cap C h arg es)  an d I n i t i a l s p r e n g s t o f f e  
( I n i t i a t i n g  E x p lo s iv e s )  6c Z u n d h u tc h e n sa tz e  (P ri m in g  C o m p o sit io n s)

B r a n d s to f f e  o r B ra n d s a tz e  & INCENDIARY COMPOSITIONS
Br an db om be n

Some Ge rm an  I n c e n d ia r y  Bombs c o n ta in e d  w h it e  p h o sp h o ru s  e i t h e r  
a lo n e  o r in  m ix tu re s  w i th  h ig h ly  c o m b u s ti b le  m a t e r i a l s .  Exa m pl es  of 
such  c o m p o s it io n s  a r e  t h e . fo ll o w in g :

Bra nd  C50A - C o n ta in e d  a p p ro x im a te ly  30 po unds o f a m ix tu re  o f 
p h o sp h o ru s  4%, g a s o l in e  867, 6c p u re  ru b b e r  '10%. ’ •

Bra nd  C50B - C o n ta in e d  w h it e  p h o spho ru s  a lo n e .  .

Bra nd  250A - Typ es  I  6c I I  c o n ta in e d  p e tr o le u m  87 .8 % , p o ly s ty r e n e  
11 .77,  6c p h o sp h o ru s  0. 5% . ,

O th e r I n c e n d ia r y  Bom bs, c a l l e d  Flamm bombe, c o n ta in e d  An o i l  
m ix tu re  6c a HE b u r s t i n g  c h a rg e : .

Flam  C250A (B o r C )-C o n ta in e d  50 kg o f an  o i l  i n c e n d ia r y  m ix tu re  6c a 
TNT b u r s t i n g  c h a rg e .

Flam  KC250 - C o n ta in e d  th e  same  f i l l i n g  as  a b o v e .

Fl am  C500  - C o n ta in e d  an  in c e n d ia r y  o i l  o f 707o p e tr o le u m  6c 307, TNT, 
w it h  a TNT b u r s t i n g  c h a rg e .

A c o m b in a ti o n  D e m o li ti o n - In c e n d ia r y  Bomb, c a l l e d  S p re n g b ra n d  
CB Bom be, wa s th e  sam e sh ap e  as c o n v e n ti o n a l  HE Bombs b u t i t s  f i l l i n g  
wa s d i f f e r e n t .  Th e no se  s e c t i o n  c o n ta in e d  20 lb s  o f  TNT an d b e h in d  
th e  c h a rg e  was p la c e d  th e  fu z e  p o c k e t.  In  th e  fu z e  p o c k e t was 
lo c a te d  a b a k e l i t e  g a in e  c o n ta in in g  a B la ck  Po wde r b i s c u i t ,  an d a 
s t e e l  e n c ase d  g a in e  c o n ta in in g  a d e la y  p e l l e t  & d e to n a t o r .  A d ia p h ra m  
d iv id e d  th e  Bomb in  tw o s e c t i o n s ,  one c o n ta in in g  a s i l k  ba y o f B la ck  
Po wde r w hic h  s e rv e d  b o th  as  i g n i t i n g  6c e x p e l l in g  c h a rg e  f o r  th e  
m id d le  s e c t i o n  c o n ta in in g  i n c e n d i a r i e s .  The e x p lo s io n  o f th e  B la ck  
Po wde r c h a rg e  a l s o  s h e a re d  th e  sc re w s s e c u r in g  th e  b a se  p l a t e  an d 
e j e c te d  th e  in c e n d ia r y  e le m e n ts  o v er a r a d iu s  o f 100 y a r d s .  Abo ut  
on e second  l a t e r ,  th e  d e la y  e le m en t in  t h e ’ b o o s te r  re a c h e d  th e  ' 
d e to n a to r^ w h ic h  f i r e d  th e  TNT c h a rg e  in  th e  n o se  o f th e  Bomb.
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B ra n d s to f fe  or B ra n d sa tz e  6c .
Br an db om be n ( c o n t ’d )

Most German In c e n d ia ry  P r o j e c t i l e s  c o n s is te d  o f an  " E le k tro n "  
(s uch  a s  m ag ne si um -a lu m in um  a l l o y s )  c a s in g  f i l l e d  w it h  T h e rm it e  (s u ch  
as  i r o n  o x id e  70-76%, 6c alum inum  30 -2 4% ).  • One ty p e  of P r o j e c t i l e  was 
f i l l e d  w it h  p e a - s i z e  lum ps o f d r ie d  p a p e r  p u lp , fo ll o w e d  by 
e v a c u a t io n  of a i r  and ru n n in g  in  of m o lt en  .w hit e p h o sp h o ru s . A no th er 
ty p e  c o n s i s t e d  o f a s t e e l  o u te r  c a se  i n to  w hic h  two  tu b e s  w er e 
i n s e r t e d ,  th e  o u te r  o f c e l l u l o i d  6c th e  in n e r  of p a p e r . Th e in n e r  
tu b e  was f i l l e d  w i th  T h e rm it e  6c th e  sp a ce  betw een  th e  two tu b e s  wa s 
f i l l e d  w i th  n a p h th a le n e .

56 . C6

A m ix tu re  d e v e lo p ed  d u r in g  WW I I  as on e of th e  s u b s t i t u t e s  f o r  
TNT. I t  c o n s i s t s  o f M an -S al z (M et hyla m in e N i t r a t e )  50%, so diu m  
n i t r a t e  35%,. 6c RDX 15%. I t s  d e n s i ty  of fr ag m en t t e s t  v a lu e  ( S p l i t t e r - 
d ic h te p ro b e )  i s  39 m e te rs  (TNT - 40 ). . T h is  m ix tu re  wa s use d  as  a 
c a s t a b l e  b u r s t i n g  c h a rg e  f o r  S h e l ls  6c ^ombs . .

Se e a l s o  F o r m i t .

C a h u c it CAHUCIT 
DYNAMITE

A s a f e ty  b l a s t i n g  e x p lo s iv e  c o n s i s t in g  o f p o ta s s iu m  n i t r a t e  
(o r  so diu m  n i t r a t e )  70%, s u l f u r  12%, c h a rc o a l  8%, 6c wood m ea l 10%.
T h is  an d o th e r  D ynam ites  w er e m an u fa c tu re d  by th e  D eu ts ch e  C a h ii s it  
Werk e AG, G n a sc h w it z . Se e a l s o  W e t t e r s p r e n g s to f f e . S im ila r  D yn am ites  
a re  u se d  in  Engla nd 6c in  F ra n c e . , (

C a l c in i t  CALCINIT
DYNAMITE

A m in in g  e x p lo s iv e  c o n ta in in g  la r g e  am ou nt s o f t e c h n ic a l  g ra d e  
c a lc iu m  n i t r a t e  [Ca ( N O ^ ^ ^ ^ O .  S e v e ra l m o d if ic a t io n s  o f c o m p o s it io n  
a r e  r e p o r te d :

C a l c in i t  1 - a . c a lc iu m  n i t r a t e  32 -36% , Ammonium N i t r a t e  32 -34% , 
N i t r o g ly c e r in  15 -20% , wood m ea l 13-17%  6c l i q u i d  h y d ro ca rb o n  ( f l a s h  
p o in t  30°C or above) 0-2%* b . c a lc iu m  n i t r a t e  38%, Ammonium N i t r a t e  
35 .5% , N i t r o g ly c o l  6%, TNT 7.2% , D in i t r o to lu e n e  4.8% , wood m ea l 8% 6c 

c a p u t mort um  dy e (F e 2 0 j)  0.5% . T h is  l a t t e r  Dyn am ite wa s m an u fa c tu re d  
a t  th e  Kr um el F a b r ik  o f Dyn am it A k t i e n g e s e l l s c h a f t , German y.
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German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

C a l c i n i t  ( c o n t ’d)  -

C a l c i n i t  2 - a .  c a lc iu m  n i t r a t e  60 -70% , Ammonium N i t r a t e  0- 15 %, 
N i t r o g l y c e r in  15 -2 0% , c h a r c o a l  a n d /o r  v e g e ta b le  m ea l 6-157o  & 
l i q u i d  h y d ro c a rb o n  0-8%.^ b . c a lc iu m  n i t r a t e  66%, N i t r o g l y c e r in  20% & 
c h a rc o a l  14%.

C a rb o n it  • CARBONIT
"  ~ ' DYNAMITE

A c l a s s  o f  p e r m i s s ib le  e x p lo s iv e s  w hic h  may be  c o n s id e r e d  as  
s t r a i g h t  D ynam ite w i th  th e  te m p e ra tu re  o f e x p lo s io n  lo w ere d  by an  
e x c e s s  o f c a rb o n  i n  th e  c o m p o s it io n . As a c l a s s ,  C a rb o n it s  m er ge  
th r u  th e  A m m onca rb onit s w i th  th e  Ammonium N i t r a t e  E x p lo s iv e s . T h re e  
c o m p o s it io n s  u sed  in  Ge rm any a r e  a s  fo ll o w s :

C a rb o n it  - N i t r o g l y c e r in  25%, p o ta s s iu m  n i t r a t e  30 .5 % , s p e n t  t a n  b a rk  
40%,  b a ri u m  n i t r a t e  4% & so diu m  c a rb o n a te  0 .5 % . I t s  h e a t  o f  e x p lo s io n  
i s  576  k c a l /k g ;  te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  18 74 °C ; T ra u z l  t e s t  
v a lu e  23 5 c c ; an d v e l o c i t y  o f  d e to n a t io n  2443  m e te r s / s e c o n d . -

C a rb o n it  1 - N i t r o g l y c e r in  25%, so diu m  n i t r a t e  30 .5 % , m ea l 39 .5%  & 
p o ta s s iu m  d ic h ro m a te  5%. I t s  h e a t  o f  e x p lo s io n  i s  536  k c a l /k g ;  
te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  16 66 °C ; T ra u z l  t e s t  v a lu e  240 c c ; 
an d v e l o c i t y  o f  d e to n a t io n  3042 m e te r s / s e c o n d .

C a rb o n it  I I  - N i t r o g l y c e r in  30%, so diu m  n i t r a t e  24 .5 % , m ea l 40 .5 %  & 
p o ta s s iu m  d ic h ro m a te  5%. I t s  d e n s i t y  i s  1 .1 0  gm /c c; h e a t  o f  e x p lo s io n  
602  k c a l / k g ;  te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  16 40 °C ; T ra u z l t e s t  
v a lu e  25 8 c c ; an d v e l o c i t y  o f d e to n a t io n  3850  m e te r s / s e c o n d .

Th e C a rb o n it s  a r e  c o n s id e re d  to  be  q u i t e  s a f e  f o r  u se  i n  m in es  
c o n ta in in g  " f i r e  da m p" , b u t t h e i r  d e g re e  o f  s a f e t y  in  c o a l  d u s t  i s  
q u e s t io n a b le  u n d e r c e r t a i n  c o n d i t io n s  du e to  th e  c o m b u s t ib i l i t y  o f 
t h e i r  g a seo u s  p r o d u c t s ,  p a r t i c u l a r l y  w it h  a ty p e  c o n ta in in g  p o ta s s iu m  
n i t r a t e .  . i

C a r b o n it s  a r e  a l s o  u sed  i n  E ngla nd  an d in  F ra n c e  w i th  m o d if ie d  
f o r m u la t i o n s .

Se e a l s o  E x t r a c a r b o n i t .
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Ge rman E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

CHEDDITE

Two German C h lo ra te  c o m p o s it io n s  c o n s i s t  o f a .  P o ta ss iu m  
C h lo ra te  80%, l i q u i d  D in i t r o to lu e n e  107,, TNT 5%, c a s t o r  o i l  47, & 
saw dust 17, an d b . P o ta ss iu m  C h lo ra te  907, 6c heavy  p e tr o le u m  o i l  107o .

Ge rman m i l i t a r y  P e r c h lo r a te  C h e d d it e s  in c lu d e  th e  fo ll o w in g  
c o m p o s it io n s : ' 1

c .  P o ta ss iu m  P e r c h lo r a te  567O, m o n o n it ro n a p h th a le n e  127, 6c D i n i t r o 
benzene  327o.

d . P o ta ss iu m  P e r c h lo r a te  687,, Ammonium N i t r a t e  107,, D in i t r o to lu e n e  
167o, N i t r o g ly c e r in  47,, m o n o n it ro n a p h th a le n e  17, 6c wood m ea l 17,.

e . P o ta ss iu m  P e r c h lo r a t e  357,,  Ammonium N i t r a t e  427 ,, TNT/DNT 147,, 
N i t r o g ly c e r in  47, 6c wood  m ea l 57,.

f .  P o ta ss iu m  P e r c h lo r a te  347,, Ammonium N i t r a t e  487 ,, D in i t r o to lu e n e  
127, 6c woo d m ea l 67,.

Th e above c o m p o s it io n s  d . ,  e . ,  6c f .  a r e  a l s o  c a l l e d  P e r c h l o r a t i t s . 
Th ey  a r e  u sed  i n  m i l i t a r y  6e i n d u s t r i a l  d e m o l it io n  w ork .

Se e a l s o  C h l o r a t i t .

C h l o r a t i t  CHEDDITE
CHLORATIT

A C h e d d it e - ty p e  b l a s t i n g  e x p lo s iv e  s u i t a b l e  f o r  ro c k s , o re s  6e 
g e n e ra l  d e m o l i t io n , b u t n o t s u i t a b l e  f o r  g aseo u s c o a l  m in e s .
Exa m pl es  o f some c o m p o s it io n s  a re  th e  fo ll o w in g :

C h l o r a t i t  1 or C e s te in s -K o ro n i t  T1 - Sodiu m C h lo ra te  727,, DNT/TNT 207,, 
N i t r o g ly c e r in  3-47 , 6c p a r a f f i n  3-4 7, 6e v e g e ta b le  m ea l 1-27 ,. I t s  ox yg en  
b a la n c e  i s  +3.0 7,;  d e n s i ty  in  c a r t r i d g e  1 .5 7  gm /c c; h e a t  o f  e x p lo s io n  
1250 c a l/ g m ; te m p e ra tu re  deve lo p ed  on e x p lo s io n  36 45 °C ; T ra u z l t e s t  
v a lu e  290 c c ; le a d  b lo c k  c ru s h in g  v a lu e  20 mm; ga p t e s t  v a lu e  8 cm; 
s e n s i t i v i t y  to  i n i t i a t i o n ,  r e q u i r e s  No. 3 Ca p;  an d v e l o c i t y  o f 
d e to n a t io n  5000  m e te r s / s e c o n d .

C h l o r a t i t  2 o r C e s te in s -K o ro n i t  T2 - Sodium  C h lo ra te  757,, DNT/TNT 207,, 
p a r a f f i n  3-47 , 6c v e g e ta b le  m ea l 1- 27 ,. I t s  ox yg en  .b a la n c e  i s  +1.9 7,;  
d e n s i t y  i n  c a r t r i d g e  1 .4 6  gm /c c;  h e a t  of e x p lo s io n  1280 c a l/ g m ; 
te m p e ra tu re  d e v e lo p ed  on  e x p lo s io n  37OO°C; T ra u z l t e s t  v a lu e  280  c c ;
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German E x p lo s iv e s
R e fe re n c e  in  
•G en era l In d ex

C h l o r a t i t  ( c o n t ’d )

le a d  b lo c k  c r u s h in g  v a lu e  1 9 .5  mm; ga p t e s t  v a lu e  8 cm; s e n s i t i v i t y  
to  i n i t i a t i o n ,  r e q u i r e s  No. 1 Ca p;  an d v e l o c i t y  o f d e to n a t io n  43 00  
m e te r s / s e c o n d .

C h l o r a t i t  3 o r M ie d z ia n k i t  - So dium  C h lo r a te  83-9 17 ,,  l i q u i d  h y d ro 
c a rb o n s  ( f l a s h  p o in t  30°C o r above) 5-127, & v e g e ta b le  m ea l 0- 47 ,.

Se e a l s o  C h e d d i t.
. i

C h lo r a t s g r e n g s to f f e  ( C h lo ra te  E x p lo s iv e s )  CHEDDITE

Se e A l k a l s i t ,  C h e d d it , C h l o r a t i t ,  G e la ti n s -C h e d d i t.  u n d e r 
G e la t in e d y n a m it , G e s te i n s - P e r s a l i t  2 u n d er G e s t e i n s s p r e g n g s to f f e , an d 
o t h e r s .

D e to n a to re n -  und S g re n g k a p se ln -  DETONATOR AND
"L adungen....................  ” ”  ”  BLASTING CAP CHARGES

D e to n a to r s  a r e  r e in f o r c e d  B la s t in g  Ca ps  w hic h  a r e  d e s ig n e d  to  
i n i t i a t e  e x p lo s iv e s  t h a t  a r e  d i f f i c u l t  to  d e to n a te  by  means  o f 
o rd in a r y  B la s t i n g  C aps.  Some m i l i t a r y  D e to n a to rs  ex am in ed  a t  
P ic a t in n y  A rs e n a l d u r in g  WW I I  sho we d th e  f o ll o w in g  e x p lo s iv e  c h a rg e s :

D e to n a to r  R - C o n ta in e d  4 g r a in s  o f a m ix tu re  o f Le ad  A zid e  757, &
Lea d S ty p h n a te  257 ,, o v e r 6 .9  g r a in s  o f PETN.

D e to n a to r  T - C o n ta in e d  3 .9  g r a in s  o f Le ad  A zid e 427, & Le ad  S ty p h n a te  
587,, o v e r 1 0 .8  g r a in s  o f T e t r y l  in  an  alum in um  c a p . Bot h o f th e  ab ove 
D e to n a to r s  w ere  u sed  i n  HE Hand G re n a d es .

Some Ge rm an  D e to n a to r s  u sed  in  Fuze s (s om eti m es c a l l e d  G a in e s) 
in c lu d e :

G ain e  A - C o n s is ts  o f  an  u p p e r c h a rg e  o f Le ad  Azid e  597, & Le ad
S ty p h n a te  417,; an  in te r m e d ia t e  c h a rg e  o f RDX; an d a lo w er b a se  c h a rg e
o f RDX 927, & wax 87,.  , • .

G ain e  B - C o n s is ts  o f  an  u p p e r c h a rg e  o f  Le ad  Azid e  697, & Lead'
S ty p h n a te  317,; an  in t e r m e d ia t e  c h a rg e  o f  RDX; and  a b a se  c h a rg e  o f
9 2 /8  RDX/w ax. . .

G ain e Model 40  - C o n s is ts  o f an  u p p e r c h a rg e  of Le ad  A zid e  6c Le ad  
S ty p h n a te ; an d a b a se  c h a rg e  o f PETN 877, & wa x 137,. -
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Ge rman E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

D e to n a to re n -  un d S p re n g k ap se ln - 
Lad un ge n

D e to n a to r  - C o n s is ts  o f an  upper c h a rg e  of  M er cu ry  F u lm in a te ; and a 
b ase  c h a rg e  of T e t r y l  49% & TNT 51%. I t  wa s use d  i n  Land M in es.

G ain e - C o n s is ts  o f an  upper c h a rg e  o f Lead A zid e 82%, an ti m ony  
t r i s u l f i d e  77> & a b r a s iv e  117,; and a b ase  c h a rg e  o f PETN. I t  was 
use d  in  37 mm & 50 mm Hig h E x p lo s iv e  S h e l l s .

Ga in e  - C o n s is ts  o f an  upper ch a rg e  of  Lead  A zid e w it h  a co v e r ch a rg e  
o f B la ck  Pow de r;  an d a b a se  c h a rg e  of PETN/TNT. I t  wa s use d  in  47 mm 
A rm o r-P ie rc in g  Round No se S h e l l s .

G ai ne - C o n s is ts  of an  u pper ch a rg e  of  Lead A zid e 14 .4%  & Le ad  
S ty p h n a te  85 .6% ; an d a b ase  c h a rg e  of  PETN. I t  was use d  in  47 mm 
A rm o r-P ie rc in g  S h e l l s .

G ai ne - C o n s is ts  of an  u pper ch a rg e  o f Le ad  A zid e 557, & Le ad  S ty p h 
n a te  45%; an d a b ase  c h a rg e  of  PETN. I t  was use d  in  50 mm, 75 mm,
80 mm, 88 mm & 105 mm S h e l l s .

The p r i n c i p a l  c u r r e n t  com m erc ia l D e to n a to rs  & B la s t in g  Caps 
in c lu d e  th e  fo ll o w in g :

S p re n g k a p se l A - C o n s is ts  of a n ’alum inum  s h e l l ,  11 mm lo ng  & 4 .3 6  
mm d ia m e te r , f i l l e d  w it h  a 6 mm la y e r  o f PETN w e ig h in g  0 .1 1  gm 
(b a se  c h a rg e ) ;  an d a 3 mm l a y e r ,  w e ig h in g  0 .1 6  gm of 8 0 /2 0  Le ad  
A z id e /L ead  S ty p h n a te  m ix tu re , c a l l e d  " M ic h s a tz ” (p ri m  m ix t u r e ) .
Bot h c h a rg e s  a r e  p r e s s  lo ad ed  a t  860  k g /s q  cm.

S p re n g k a p se l B - C o n s is ts  of an  alum inum  s h e l l ,  17 mm lo n g  & 7 .9 8  
mm in  d ia m e te r , f i l l e d  w it h  a 6 mm la y e r  o f PETN w e ig h in g  0 .4 0  gm 
(b a se  c h a rg e ) ;  an d a 4 mm la y e r  of " M is c h sa tz "  w e ig h in g  0 .4 0  gm 
(p ri m a ry  c h a r g e ) . In  b o th  o f th e s e  Caps th e  Lead A zi de i s  t e c h n ic a l  
g ra d e , c o n ta in in g  92 -947 , PbNg and n o t mo re th a n  0. 35 7,  m o is tu re .

K u p fe r- N o rm a ls p re n g k a p se l Nr 8 (N ormal  Cop pe r Cap No. 8)  - C o n s is ts  
o f a c o p p e r s h e l l ,  6 .8  mm in  d ia m e te r , w it h  a 0 .7  gm TNT b a se  c h a rg e  
p la c e d  in  two la y e r s ^ e a c h  w e ig h in g  0 .3 5  gm^and a 0 .5 5  gm c h a rg e  of  
M er cu ry  F u lm in a te  as th e  p ri m ary  c h a rg e . A ll  in c re m e n ts  a r e  p r e s s  
lo ad ed  a t  48 0 k g /s q  cm.

D e to n a to r  B r is k a  Nr 8 - C o n s is ts  of a s h e l l ,  40  mm lo ng  6c 6 .8 5  mm 
in  d ia m e te r , f i l l e d  w it h  0 .8  gm o f T e t r y l  (b a s e  c h a rg e )  p re s s e d  a t  
20 00  k g /s q  cm, an d 0 .3  gm of a Lead A z id e /L ead  S ty p h n a te  m ix tu re  
(p ri m a ry  c h a r g e ) .
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Ger m an  E x p lo s iv e s
R e fe r e n c e  i n  
G e n e ra l  In d e x

i

D e to n a to r e n -  und S p r e n g k a g s e ln -  
L ad u n g en  ( c o n t ’d )

D e to n a to r  Nr  10 - T h is  D e to n a to r  m a n u fa c tu re d  by  D ynam it  A k t i e n g e s e l l -  
s c h a f t ,  T r o i s d o r f  F a b r i k  c o n t a in e d  1 .2 5  gm o f  T e t r y l  a s  a  b a s e  c h a r g e ;  
an d  0 .3  gm o f  a  L ea d  A z id e /L e a d  S ty p h n a te  m ix tu r e  a s  u p p e r  o r  p r im a ry  
c h a r g e .

S ee  a l s o  I n i t i a l s p r e n g s t o f f e  ( I n i t i a t i n g  E x p lo s iv e s )  & 
Z u n d h u tc h e n s a tz e  (P r im in g  C o m p o s i t i o n s ) .

P ig m in  ETHYLENEDIAMINE
DINITRATE

S ee  P H -S a lz .

D Iz  S a 1z DIMETHYLAMMONIUM
~ NITRATE

A G er m an  a b b r e v i a t i o n  f o r  D im et hyla m m oniu m  N i t r a t e ,  one o f  t h e  
E r s a t z s p r e n g s t o f f e  ( s u b s t i t u t e  e x p l o s i v e s )  p r e p a r e d  d u r in g  WW I I  .
b e c a u s e  o f  t h e  s h o r t a g e  o f  TNT & o t h e r  h ig h  e x p l o s i v e s .

I t  was  p r e p a r e d  by  th e  r e a c t i o n  o f  d im e th y la m in e  w i th  n i t r i c  
a c id  ( d e n s i t y  1 .4 2  g m /c c ) .  A f t e r  va cu um  d i s t i l l a t i o n ,  a  c r y s t a l l i n e  
p r o d u c t  was  o b t a i n e d  w h ic h  d ecom pose d  e x p l o s i v e l y  a b o v e  1 2 0 °C . T h is  
s a l t  was  fo u n d  t o  be  v e r y  u n s t a b l e  a t  t e m p e r a tu r e s  a b o v e  100°C . I n  th e  
d e c o m p o s i t io n  o f  D l - S a l z ,  i t  was  o b s e rv e d  t k a t  f r e e  d im e th y la m in e  & 
n i t r i c  a c id  w e re  f i r s t  p r o d u c e d . T h is  was  fo l lo w e d  by  o x i d a t i o n  o f 
t h e  d im e th y la m in e , w h ic h  r e s u l t e d  i n  th e  p r o g r e s s i v e  f o r m a t io n  o f  
n i t r i c  o x id e s  a s  w e l l  a s  c a rb o n  o x id e s .  T h is  r e a c t i o n  a c c e l e r a t e d  
a u t o c a t a l y t i c a l l y  i n  a n  e x p l o s i o n .  When th e  s a l t  w as  d i s s o l v e d  i n  
w a te r  & h e a t e d ,  s t r o n g  h y d r o l y s i s  to o k  p l a c e .  •

No m i l i t a r y  a p p l i c a t i o n  o f  D l - S a lz  was  r e p o r t e d .

D o n a r i t  DONARIT
AMMONIUM NITRATE DYNAMITE

A ty p e  o f  Ammon ium N i t r a t e  D y n am it e  m a n u fa c tu re d  6c u s e d  i n  
G er m an y f o r  man y y e a r s .  I t  i s  kn ow n t h a t  a t  l e a s t  one D o n a r i t ,  u n d e r  
t h e  na me F u l l p u l v e r  Nr  5 6 , was  u s e d  f o r  m i l i t a r y  p u r p o s e s .
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German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

D o n a r it  ( c o n t ’d )

Exa m pl es  o f some m in in g  D o n a r it s  a re  as fo ll o w s :

D o n a r it  1 ( G e la t in  ty p e )  - Ammonium N i t r a t e  55%, N i t ro g ly c o l  22%, 
C o ll o d io n  C o tt o n  0.8% , so di um  n i t r a t e  10%, D in i t r o to lu e n e  ( l i q u id )  6%, 
TNT 5%, wood  m ea l 17> 6c c a p u t mortum  dy e 0.2% .

D o n a r it  1 (P ow de ry  ty p e )  - Ammonium N i t r a t e  81 .5 % , TNT 14%, D i n i t r o 
to lu e n e  ( l i q u i d )  2%, wood  m ea l 2%, 6c c a p u t mor tum dy e 0. 5% .

D o n a r it  2 (P ow de ry  ty p e )  - Ammonium N i t r a t e  84%, N i t r o g ly c e r in  4%, 
a ro m a ti c  n it ro co m p o u n d s 3%> 6c wood m ea l 9%.

A n o th e r s o u rc e  r e p o r t s  t h a t  th e  th r e e  D o n a r it s  have th e  
a p p ro x im a te  c o m p o s it io n : Ammonium N i t r a t e  86%, N i t r o g l y c e r in / N i t r o -  
g ly c o l  4-6% , an d TNT 6c alum inum  8-10 %.

Bot h ty p e s  of D o n a r it  1 w er e m an u fa c tu re d  d u r in g  WW I I  a t  th e  
Krum mel F a b r ik  o f DAG. The p r o p e r t i e s  of D o n a r it s  have  th e  fo ll o w in g  
ra n g e  i n  v a lu e s :  D e n s it y  in  c a r t r i d g e  0 .8 7 - 0 .9 8 ;  im p ac t s e n s i t i v i t y  
w i th  2 kg w e ig h t 60-7 0 cm; T ra u z l t e s t  v a lu e  355-4 35 c c ; ,t e m p e ra tu re  
d e v e lo p e d  on e x p lo s io n  25 80-3 345°C ; vo lu me o f g a s e s , on  e x p lo s io n , 
a t  NTP 832-9 24 l i t e r s / k g ;  s p e c i f i c  p r e s s u r e  99 00-1 0270 k g /s q  cm; an d 
v e lo c i t y  of d e to n a t io n  38 00 -4 85 0 m e te r s / s e c o n d .

Se e a l s o  F u l lp u lv e r  Nr 56 under F u l lp u lv e r .

Dyn am it DYNAMITE

Ge rman D ynam ites  a r e  u s u a l ly  d iv id e d  i n to  fo u r  g ro u p s : 
a )  G uhrd ynam it  (G uh r Dyn am ite )*  b ) S p re n g g e la ti n e  ( B la s t in g  G e la t in )  
c ) G e la ti n e d y n a m it  ( G e la t in  Dy namite )* an d d)  S ic h e rh e it s d y n a m it  
( S a fe ty  D y n a m it e ) .

Betwee n WW I  6c WW I I  th e  fo ll o w in g  D ynam ites  w er e use d  in  c o a l 
m in in g :

Dyn am it 1 . N i t r o g ly c e r in  62 .5% , C o ll o d io n  C o tt o n  2.5% , Ammonium 
N i t r a t e  (o r  so di um  o r p o ta s s iu m  n i t r a t e )  27% 6c v e g e ta b le  m ea l 8%.
I t s  p r o p e r t i e s  a r e :  D e n s it y  in  c a r t r i d g e  1 .4 5  gm /c c; te m p e ra tu re  
d e v e lo p e d  on e x p lo s io n  36 00 °C ; vo lu me of g a se s  a t  NTP 603  l i t e r s / k g ;  
s p e c i f i c  p r e s s u r e  9600  k g /s q  cm; v e lo c i t y  o f d e to n a t io n  6350  m e te r s /

seco n d ; T ra u z l t e s t  v a lu e  385  c c ; an d im pac t s e n s i t i v i t y  w it h  a 2 -k g  
w e ig h t 10 cm.
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Dyn am it ( c o n t 'd )

Dyn am it 3 . N i t r o g l y c e r in  34 -3 9% , C o ll o d io n  C o tt o n  0 .5 -3 % , Ammonium 
N i t r a t e  (o r  so diu m  o r p o ta s s iu m  n i t r a t e )  45 -5 4% , N it ro com pounds 
6-10%> & v e g e ta b le  m ea l 1-6% .

Dyn am it 5 . N i t r o g l y c e r in  16 -22% , C o ll o d io n  C o tt o n  0 .5 -2 % , Ammonium 
N i t r a t e  50 -7 4% , N it ro com pounds 2-12%, v e g e ta b le  m ea l l-6%> & so diu m  
c h lo r i d e  ( s a l t )  0- 12 % . ’ '

A c u r r e n t  D ynam it e , c a l l e d  Dyn am it N, s u i t a b l e  f o r  u se  in  th e  
d e m o l i t io n  o f r e i n f o r c e d  c o n c r e te  & s t e e l  c o n s t r u c t i o n ,  c o n s i s t s  o f 
RDX 707o & N i t r o g ly c o l  ( g e l a t i n i z e d )  30%. I t s  p r o p e r t i e s  a r e  r e p o r t e d  
as  fo ll o w s :  D e n s it y  i n  c a r t r i d g e  1 .5 4  gm /c c; te m p e ra tu re  d e v e lo p e d  
on e x p lo s io n  41 70°C ; vo lu m e o f g a s e s , on  e x p lo s io n , a t  NTP 746  l i t e r s /

kg; s p e c i f i c  p r e s s u r e  12 53 8 k g /s q  cm; an d v e l o c i t y  o f d e to n a t io n  
82 00  m e te r s / s e c o n d .

Se e a l s o  A l b i t ,  A l d o r f i t ,  A l k a l s i t ,  A m m onca rb onit , Am mon dy namit, 
A m m ongel ati ne , Am mon it,  A s t r a l i t ,  B e r c l a v i t B ,  B i k a r b i t ,  C a h u c i t ,^  
C a l c i n i t ,  C a rb o n ic , C h e d d it , C h lo r a t i£ ,  D o n a r i t , E x t r a c a r b o n i t ,  F o rd i£ . 
F u lm e n it , G e s t e i n s p r e n g s t o f f e , N i t r o b a r o n i t , N o b e l i t , R o m p e r it _ l,  an d 
o t h e r s .

E n e r g i t  o r  T r i w e s t f a l i t  SN ENERGIT

T h is  wa s o r i g i n a l l y  a c l a s s  o f com m erc ia l e x p lo s iv e s ,  p re p a re d  
by w et  g r in d in g  v a r io u s  k in d s  o f s u rp lu s  d o u b le -b a s e  P r o p e l l a n t s  to  a 
p a r t i c l e  s i z e  o f 0 .5 - 2 .0  mm, fo ll o w e d  by d ry in g  & p a c k in g  i n to  
c a r t r i d g e s  25 -3 0  mm i n  d ia m e te r .  T h is  e x p lo s iv e  was u se d  to  a g r e a t  
e x te n t  i n  p o ta s h  m in in g . I t  was m a n u fa c tu re d  a f t e r  WW I  by  Nob el  
Dyn am it AG.

L a te r  i n d u s t r i a l  e x p lo s iv e s ,  c a l l e d  T r i w e s t f a l i t , w er e p re p a re d  
by  b le n d in g  s u r p lu s  WW I I  s in g l e - b a s e  P r o p e l l a n t s ,  p r e v io u s ly  w e tt e d  
w it h  a s o lv e n t  (s u c h  as f u r f u r o l  or a c e t o n e ) , w it h  l i q u i d  a ro m a ti c  
n it ro co m p o u n d s  & o x id iz in g  a g e n ts  (s u ch  as a l k a l i  n i t r a t e s  o r 
c h l o r a t e s ) . Th e s t r e n g th  o f t h i s  c l a s s  of e x p lo s iv e s  as  d e te rm in e d  
by th e  T ra u z l  t e s t  wa s 330-3 50 c c , an d th e  v e l o c i t y  o f d e to n a t io n  
was b e tw een  3000-5 000 m e te r s / s e c o n d .
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E r s a t z s p r e n g s to f f e  SUBSTITUTE EXPLOSIVES

Due to  th e  a c u te  s h o r ta g e  in  Germany  o f TNT & o th e r  a ro m a ti c  
n it ro c o m p o u n d s , a nu mbe r o f s u b s t i t u t e  e x p lo s iv e  m ix tu re s  w er e 
d e v e lo p ed  & use d  d u r in g  WW I I .  Many of th e s e  s u b s t i t u t e  e x p lo s iv e s  
w er e d e v e lo p e d  & m an u fa c tu re d  a t  th e  Krummel F a b r ik  o f Dyn am it A-G 
o r i t s  C h r i s t i a n s t a d t  s u b s id i a r y .

From  m id -1 944 , th e  fo ll o w in g  tr e n d s  in  th e  p r e p a r a t io n  o f m e lt -  
lo ad ed  m i l i t a r y  e x p lo s iv e s  w er e n o te d :

a )  s u b s t i t u t i o n  of RDX f o r  p a r t  TNT in  Am atol^

b)  s u b s t i t u t i o n  o f D in it ro b e n z e n e  f o r  TN Tin  A m ato l’.,

c ) s u b s t i t u t i o n  o f o th e r  n i t r o a r o m a t ic  comp ounds su ch  as D i n i t r o -  
d ip h e n y la m in e , H e x a n it ro d ip h e n y la m in e , T r in i t r o x y le n e  & D in i t r o n a p h th 
a le n e  f o r  TNT in  v a r io u s  com posi ti ons^

d)  u se  o f lo w -m e lt in g  hydro us in o rg a n ic  n i t r a t e s ,  su ch  as c a lc iu m , 
p o ta s s iu m  & so diu m  n i t r a t e s ,  to  re d u c e  o r r e p la c e  TNT.

e)  u se  o f al un tin um  po wde r in  e x p lo s iv e s^

f )  u se  of m is c e ll a n e o u s  o rg a n ic  i n g r e d ie n t s  su ch  as u r e a , p e n ta e r y 
t h r i t o l ,  G u a n id in e  N i t r a t e ,  E th y le n e d ia m in e  D i n i t r a t e  & m eth y la m in e  
n i t r a t e . ,

g)  u se  o f so diu m  c h lo r id e  (u p to  60%) o r o f s o - c a l l e d  Scheid em eh l 
(a  m ix tu re  o f  c a lc iu m  6c m ag ne sium  s i l i c a t e s )  i n  o r d e r  to  red u c e  th e  
am ou nt  o f TNT r e q u i r e d .  Most o f th e  e x p lo s iv e  c o m p o s it io n s  c o n ta in in g  
th e s e  s u b s t i t u t e  m a te r i a l s  w er e l e s s  p o w e rf u l 6c l e s s  b r i s a n t  th a n  TNT 
a lo n e , th u s  lo w e ri n g  th e  e f f i c i e n c y  o f t h e  am m unit io n .

. As exam ple s o f E r s a tz s p r e n g s to f f e  o r Ge rman s u b s t i t u t e  e x p lo s iv e s , 
th e  fo ll o w in g  w hic h a re  d e s c r ib e d  s e p a r a te ly  may be  l i s t e d :  A m at ol,  
Ammon al, Am mo nit , C6 , C h e d d it , D l- S a lz , F o rm it ; F i il lp u lv e r  N rs : 13 , 13 a,  
13 31 13 , 19 , 20 , $2 , 56 , 5Z (o r  A b onach it  2 ) ,  60 , 61 , 64 , ZQ, §4 6c 88 ; 
H exam it , H e x a _ S p re n g s to ffe , KMA_Ladung, M an ^S al z,  M yro l,  N i t r o l i t ,  
P H -S a lz , R -S a lz , S c h ie s s w o ll e  18 or TSMV1-101, T e ta n , T r i a l e n ,  an d 
o th e r s  .

E -S a lz  • RDX

One o f s e v e r a l  German nam es f o r  RDX d ep en d in g  up on  i t s  m etho d of 
m a n u fa c tu re . E -S a lz  i s  p re p a re d  from  fo rm a ld eh y d e , Ammonium N i t r a t e  

& a c e t i c  a n h y d r id e . Se e Hex og en .
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E x t r a c a r b o n i t  CARBONI'f
DYNAMITE

A p e r m i s s ib le  D ynam ite u sed  a f t e r  WW I  c o n s i s t s  o f N i t r o g l y c e r in  
35%, C o l lo d io n  C o tt o n  0.3 % , p o ta s s iu m  n i t r a t e  25 .5 % , b a ri u m  n i t r a t e  4%, 
ta n  m ea l 34 .7%  & so diu m  c a rb o n a te  0. 5% . I t s  d e n s i t y  i s  1 .2 0  gm /c c an d 
v e l o c i t y  o f d e to n a t io n  40 70  m e te r s / s e c o n d .

Se e a l s o  C a r b o n i t .

Feuerwerkerei & Pyrotechnik PYROTECHNICS

P r i o r  to  & d u r in g  WW I I ,  th e  Ge rm ans d e v e lo p e d  & u sed  a w id e  
v a r i e t y  o f P y r o te c h n ic  D ev ic es  & P y ro te c h n ic  C o m p o s it io n s . T h e ir  
h i s t o r y ,  d ev e lo p m en t & u se s  a r e  fo un d in  many s o u r c e s ,  b u t th e  m os t 
co m p re h en s iv e  c o v e ra g e  o f t h i s  s u b je c t  i s  r e p o r t e d  by B .T . F e d o ro f f  
e t  a l  u "G erman  E x p lo s iv e s , P r o p e l l a n t s ,  A m m un it io n an d R e la te d  I te m s " , 
P ic a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  2510  (1 958)J  .

Some o f th e  nu m er ou s c o m p o s it io n s  & d e v ic e s  u se d  in c lu d e :

B r a n d s to f f e  o r B ra n d s a tz e  6c Br an db om be n ( In c e n d ia r y  C o m p o sit io n s  6c 
I n c e n d ia r y  Bom bs ). Se e B r a n d s to f f e .

L e u c h tk u g e ln  o r F a c k e ln  ( F l a r e s ) . Th ey  c o n s i s t e d  o f th e  c o n v e n ti o n a l  
c y l i n d r i c a l  c o n ta in e r  h o u s in g  th e  i l l u m i n a t i n g  c h a rg e  i n  s i n g l e  o r 
m u l t ip l e  c a n d le  u n i t s .  F la r e s  w ere  i g n i t e d  by  a p u l l - f r i c t i o n  i g n i t e r  
o r a ti m e  fu z e ;  th e y  bu rn ed  v ig o ro u s ly  to  p ro d u ce  l i g h t  w hic h  v a r i e d  
in  i n t e n s i t y  & c o lo r ;  th e y  w ere  made w it h  & w ith o u t  p a r a c h u te s ;  an d 
w ere  d e s ig n e d  to  be  e i t h e r  d ro pped  from  p la n e s  o r f i r e d  as  p r o j e c t i l e s  
fr om  g u n s . Some o f th e  d i f f e r e n t  c o lo re d  l i g h t  c o m p o s it io n s  u sed  a r e  
r e p o r te d  as  f o l lo w s :  •

Red L ig h t  - s t r o n t iu m  n i t r a t e  56%, m ag ne sium  16%, I g l i t
( p o ly v in y l  p l a s t i c  b in d e r )  21 & IG F a rb en  wax  ( s y n t h e t i c )  7%.'

G re en  L ig h t - b a ri u m  n i t r a t e  56%, m ag ne sium  16%, I g e l i t  217, &
IG F a rb en  wax 7%.

Y ellow  L ig h t - b a ri u m  n i t r a t e  61 .5% , m ag ne sium  15%, c r y o l i t e
(m in e ra l o f so d iu m -a lu m in um  f lu o r id e )  8. 5% , I g e l i t  6%, c a lc iu m  
o x a la t e  5% & IG F a rb en  wax  4%.

W hit e  L ig h t - b a ri u m  n i t r a t e  59%, p o ta s s iu m  n i t r a t e  21%, •
m ag ne sium  11%, I g e l i t  3% & IG F arb en  wax 6%.
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F e u e rw e rk e re i ( c o n t ’d )

T hes e c o m p o s it io n s  w er e use d in  th e  Mk 50 Kas ka de  Bombe.

A f l a r e  c o m p o s it io n  use d in  th e  gro und g l a r e ,  " B o d e n le u c h te " , 
c o n s is te d  o f so di um  n i t r a t e  11 .3%, gypsu m (h y d ra te d  c a lc iu m  
s u l f a t e )  45 .5 % , m ag ne sium  34 .6%  & w a te r  8. 6% .
n

L e u c h ts a tz e  & Leu ch tb om be n ( I l lu m in a t in g  C om posit io ns  6c I l lu m in a t in g  
Bom bs ). In  a d d i t io n  to  th e  c o m p o s it io n s  use d  above , th e  Germans  
em pl oy ed  ro c k e t  & bomb, c o m p o s it io n s  in  A n t ip a th f in d e r  P y ro te c h n ic  
D e v ic e s . T hes e d e v ic e s  w er e in te n d e d  to  c o n fu se  th e  r a i d e r s  by f a l s e  
s ig n a l s  w hic h c lo s e ly  re sem b le d  th o se  use d  by th e  P a th f in d e r s .  The 
c o m p o s it io n s  use d  p ro duced  r e d , g re e n , y e ll o w  6c w h it e  l i g h t s ;  o r w er e 
em pl oy ed  in  s t a r s  of v a r io u s  c o lo r s  w hic h w er e e je c te d  by f l a r e s .  Th e 
c o m p o s it io n s  o f s t a r s  w er e some wh at d i f f e r e n t  from  th o se  of f l a r e s .
Some c a r t r i d g e s  a l s o  c o n ta in e d  smoke c o m p o s it io n s  (R a u c h sa tz e )  d e 
s c r ib e d  s e p a r a t e l y .

P f e i f p a t r o n e n  (W h is tl in g  C a r t r i d g e s ) .  T h is  d e v ic e  c o n ta in e d  two  
c o m p o s it io n s : .

a ) Bar iu m  n i t r a t e  55 .5% , alum inum  po wde r 35.57> 6c s u l f u r  9%, in te n d e d  
to  p ro d u ce  l i g h t .

b)  P o ta ss iu m  C h lo ra te  66 .5%  6c g a l l i c  a c id  33 .5%; in te n d e d  to  p ro d u ce  
a w h i s t l i n g  so u n d . The  c a r t r i d g e  was  d e s ig n e d  to  be  use d  as a 
s i g n a l l i n g  d e v ic e  o r w arn in g  o f enemy a t t a c k .

R a u c h sa tz e  (Smoke  C o m p o s it io n s ) .  T hes e c o m p o s it io n s  may be  su b 
d iv id e d  i n to  two  ty p e s : » '

a ) Those  w hic h  on h e a t in g  deve lo p ed  a d en se  w h it e  or b la c k  smo ke to  
s e rv e  f o r  s c re e n in g  p u rp o se s  ( N e b ls to f f e )  and

b)  th o s e  w hic h on  h e a t in g  deve lo ped  v a r io u s  c o lo re d  sm okes 
( B u n tr a u c h e ) .

Some ex am ple s of th e  smo ke c o m p o s it io n s  a re  th e  fo ll o w in g :

B la ck  Smoke - h e x a c h lo ro e th a n e  61 .5%, m ag ne sium  18 .5%, a n th ra c e n e  
8% 6c n a p h th a le n e  12%. The i g n i t e r  t r a i n  c o n s is te d  of B la ck  
Po wde r an d an  I g n i t i o n  C om posi ti on  o f p o ta s s iu m  n i t r a t e  24 .0% , 
h e x a c h lo ro e th a n e  24 .6% , T e t r a n i t r o c a r b a z o l e  18%, a n th ra c e n e  5.6 %, 
n a p h th a le n e  2.4% , alum inum  18% 6c m ag ne sium  7.4% .

263

 
 

 
 
 

 
 

 
 

 

 

 
 

 

 

 
 

 
 



German E x p lo s iv e s
Reference in 
General Index

F e u e rw e rk e re i ( c o n t ’d )

W hit e  Smoke - a .  h e x a c h lo ro e th a n e  40%, z in c  d u s t  50% 6c b a ri u m  
n i t r a t e  10%; b . ol eu m  (f um in g  s u l f u r i c  a c id )  80%, 6c pum ic e 20%, 
c .  t i t a n iu m  t e t r a c h l o r i d e  6c w a te r  in  w hic h  c a lc iu m  c h lo r id e  
wa s d i s s o lv e d  to  p r e v e n t  f r e e z in g .  •

Red Smoke - P o ta ss iu m  C h lo r a te  17%, l a c t o s e  24%, 6c o-m eth oxy - 
p h e n y la z o - b e ta - n a p h th o l  59%,.

B lu e Smoke - P o ta ss iu m  C h lo ra te  30%, l a c t o s e  20%, 6c l - jn e th y la -  
m in o - 4 -p - to lu id in o a n th r a q u in o n e  50%,

G re en  Smoke  - P o ta ss iu m  C h lo ra te  30%, l a c t o s e  24%, 9 , 1 0 - d i-  
a n i l in o a n th r a c e n e  30%, 6c l -m e th y la m in o -4 -p - t o l u i d i n o a n t h r a 
q u in o n e  16%*

Y ell o w -O ra n g e  Smoke - h e x a c h lo ro e th a n e  48%,  i r o n  o x id e  (F e 2 0 j)  
36%, 6c m ag ne sium  16%_ •

V io l e t  Smoke  - P o ta ss iu m  C h lo ra te  25%, l a c t o s e  50%, 1 -m e th y la -  
m in o - 4 -p - to lu id in o a n th r a q u in o n e  15%, 6c Rh od am ine B 10%.

S ig n a lm i t t e l n  (S ig n a l  D e v ic e s ) . T hese  d e v ic e s  in c lu d e  a v a r i e t y  of 
P y ro te c h n ic  it e m s : Hand Smoke S ig n a l (H a n d ra u c h z e ic h e n ) , S ig n a l 
C a r t r id g e  ( S i g n a l p a t r o n e ) , S ig n a l F la r e  (S ig n a lb o m b e ) , S ig n a l Hand 
G re nade ( S ig n a lh a n d g r a n a te ) , S ig n a l P i s t o l  ( L e u c h tp i s to le  o r Kamp f- 
p i s t o l e ) ,  S ig n a l P r o j e c t o r  ( S ig n a l w e r f e r ) , S ig n a l R ocket ( S ig n a l -  
r a k e t e )  6c S ig n a l T orc h  ( S i g n a l f a k e l ) . The c o m p o s it io n s  em pl oy ed  in  
th e s e  d e v ic e s ,  t h e i r  i g n i t e r s  o r in te r m e d ia te  c o m p o s it io n s  may be  
t h o s e  d e s c r ib e d  ab ove o r m o d if ic a t io n s  t h e r e o f .

F a c k e ln  o r L e u c h tk u g e ln  ( F l a r e s )  , PYROTECHNICS

See Feuerwerkerei. .

Flammbomben (incendiary Bombs) • INCENDIARY COMPOSITIONS

Se e u n d e r B r a n d s to f f e  o r B ra n d s a tz e  6c Br an db om be n f o r  In c e n 
d ia r y  Bomb c o m p o s i ti o n s .

F o r d i t  FORDIT
GELATIN DYNAMITE

F o r d i t s  a r e  p e r m i s s ib le  G e la t in  D ynam ites  m a n u fa c tu re d  6c use d  
be tw een  WW I  6c WW I I .  T h e ir  c o m p o s it io n s  a re  a s  fo ll o w s :

i
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F o r d i t  ( c o n t ’d )

F o r d i t  - Ammonium N i t r a t e  41%, N i t r o g ly c e r in  23%, C o ll o d io n  C o tt o n  
1%, g l y c e r in  8. 7% , m o n o n it ro to lu e n e  3.5% , p o ta s s iu m  c h lo r id e  22%, 
C hin a c la y  0. 17 o & d e x t r i n  0. 7% .

F o r d i t  1 - Ammonium N i t r a t e  37%, N i t r o g ly c e r in  25 .5% , C o ll o d io n  
C o tt o n  1.5% , g ly c e r in  3%, m o n o n it ro to lu e n e  5%, p o ta s s iu m  c h lo r id e  
247O & d e x t r i n  4%.

F o r d i t  4 - Ammonium N i t r a t e  38%, N i t r o g ly c e r in  21%, C o ll o d io n  
C o tt o n  1%, g ly c e r in  3%, m o n o n it ro to lu e n e  5%, f lo u r  12%, p o ta ss iu m  
c h lo r id e  197O & ammonium o x a la te  1%. I t s  ox yg en  b a la n c e  i s  -1 9 .5 7 O 
& T ra u z l t e s t  v a lu e  220  c c .

F o rm it  . FORMIT

One o f th e  Germa n s u b s t i t u t e  e x p lo s iv e s  d ev e lo p ed  d u r in g  WW I I  
by D r.  Ha ns  W a lt e r  e t  a l .  I t  i s  o b ta in e d  by h e a t in g  a m ix tu re  o f 3% 
com m erc ia l fo rm ald eh y d e  & Ammonium N i t r a t e  ’ ( r a t i o  6 /8 )  under r e f l u x  
f o r  on e h o u r , fo ll o w e d  by vacuum  d i s t i l l a t i o n  to  remov e w a te r  & un
r e a c te d  fo rm a ld e h y d e . The p ro d u c t,  a f a i n t l y  y e ll o w  c o m p o s it io n , 
c o n s i s t s  of M an -S al z (M et hyla m in e N i t r a t e )  25%, T r i - S a lz  (T r im e th y l-  
ammonium N i t r a t e )  1-3 7O & Ammonium N i t r a t e  67 -74% .

I t s  c a l o r i f i c  v a lu e  i s  900 ca l/ g m  & vo lu me o f g a se s  p ro duced  
on e x p lo s io n  1050 l i t e ’r s /k g  ( c a lc u la te d  a t  0°C & 760 mm p r e s s u r e )  . 
When 157o o f RDX o r PETN i s  in c o rp o ra te d  w it h  F o rm it , th e  v e lo c i ty  o f 
d e to n a t io n  i s  s i g n i f i c a n t l y  in c re a s e d  an d th e  b r is a n c e  i s  in c re a s e d  
to  t h a t  o f TNT, w h il e  th e  vo lume o f g a ses  a r e  h ig h e r  th a n  f o r  TNT. 
F o rm it  c a n 'b e  c a s t  lo aded  ( s e t t i n g  p o in t  90°C) i n to  p r o j e c t i l e s  b u t 
i t  ex udes  a t  60-7 0°C . I t  i s  .f a i r l y ’s t a b l e  to  h e a t  p ro v id e d  no i r o n  
im p u r i t i e s  a re  p r e s e n t .  ’

Se e a l s o  C6 .

F u l lg u lv e r  (F p) o r F u ll u n g  EXPLOSIVE FILLER

German e x p lo s iv e  f i l l e r s  or  b u r s t in g  c h a rg e s  a r e  o f te n  d e 
s ig n a te d  F u l lp u lv e r  o r Fp w it h  a numb er s u f f ix e d  to  i n d i c a t e  a 
s p e c i f i c  e x p lo s iv e  o r e x p lo s iv e  m ix tu re . The  p r in c i p a l  f i l l e r s  
know n by d e s ig n a t io n  a r e  as  fo ll o w s :

F u l lp u lv e r  Nr 1 (Fp  0 2 ) . TNT, p re s s e d  in  c a r b o a r d 'o r  m e ta l 
tu b e s , was  use d  in  S h e l l s ,  Dep th  C h a rg es , Land  M ines  & 
D e m o li ti o n  C h a rg es .
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F u l lp u l v e r _ (F p) o r  F u ll u n g  ( c o n t ’d ) . EXPLOSIVE FILLER

F U ll p u lv e r  Nr 2 o r G r a n a tf li ll u n g  8 8 . P i c r i c  A c id , p r e s s e d  in  
c a rd b o a rd  o r m e ta l c o n t a i n e r s ,  wa s u sed  i n  S h e l l s ,  Land M in es , 
D ep th  C harg es & D e m o li ti o n  C h a rg e s .

F u l lp u lv e r  Nr 3 o r N i t ro p e n ta  (N p ) . PETN, p r e s s e d ,  wa s use d  
as th e  D e to n a to r  an d a s  a f i l l e r  f o r  G re nades & s m a ll  c a l i b e r  
S h e l l s .  '

F u l lp u lv e r  Nr 4 (Fp 0 2 ) . TNT, lo o s e  in  p a p e r  c o n t a i n e r s ,  was 
use d  in  G re n a d e s . » f

F u l lp u lv e r  Nr 5 . P i c r i c  A c id , g r a n u la r ,  wa s use d  a s  a b u r s t i n g  
c h a rg e  in  Hand 'G re n a d e s . .

F u l lp u lv e r  Nr 6 . 9 5 /5  TN T/w ax,  in  b lo c k s , wa s u sed  in  c a r d 
b o a rd  c o n t a i n e r s .

F u l lp u lv e r  Nr 7 (Fp 0 2 ) . TNT, p r e s s e d ,  was u se d  f o r  lo a d in g  
S h e l l s ,  a u x i l i a r y  B o o s te r s , Bombs (o v e r  5 0 -p o u n d s)  & c h e m ic a l 
am m u n it io n .

F u l lp u lv e r  Nr 8 (Fp 0 2 ) . TNT, c a s t ,  was use d  as  b u r s t i n g  
c h a rg e  in  h ig h - e x p lo s iv e  S h e l l s .

F u l lp u lv e r  Nr 1 0 . C o n s is ts  o f  TNT, TNT 4- 5% wax & TNT 4- 10% 
wax , p r e s s e d .  I t  was use d  in  A rm o r-P ie rc in g  S h e l l s .

F u l lp u lv e r  Nr 1 1 . C o n s is ts  o f TNT, TNT 4- 10% wax , TNT 4- 15% 
wax & TNT 4- 20%, wax , p r e s s e d .  I t  was use d  in  A rm o r-P ie rc in g  
S h e l l s  .

F u l lp u lv e r  Nr 1 2 . C o n s is ts  o f TNT, TNT 4- 5% wax & RDX 4- 10%, 
wax , p r e s s e d  i n  c a rd b o a rd  c o n ta i n e r s .  I t  was u sed  i n  Ar mo r^

P ie r c in g  S h e l l s .

F u l lp u lv e r  Nr 13 (Fp 6 0 /4 0 ) . C o n s is ts  o f TNT 60% & Ammonium 
N i t r a t e  40% . I t  c o rre s p o n d s  to  US 4 0 /6 0  A m ato l.  Se e u n d e r  
A m a to l.

F u l lp u lv e r  Nr 13 a (Fp 5 0 /5 0 ) . C o n s is ts  o f TNT 50%, & Ammonium 
N i t r a t e  50%.  I t  c o rre s p o n d s  t o  US 5 0 /5 0  A m ato l.  Se e u n d e r 
A m a to l.
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II II
F u l lp u lv e r  (F p)  o r F u ll u n g  ( c o n t ’d)

F u l lp u lv e r  Nr 1 3 -1 1 3 . C o n s is ts  o f Ammonium N i t r a t e  70%, TNT 
20% 6c alum inum  10%. I t  c o rr e sp o n d s  to  US Ammonal.  See un d er 
Am mo nal . ’ ’

F u l lp u lv e r  Nr 14 (Fp  0 2 ) . TNT, c a s t ,  was . use d  as f i l l e r  in  
G e n e ra l' -P u rp o se  , S em i- A rm o r- P ie rc in g  , A rm o r- P ie rc in g  & 
A n ti p e r s o n n e l Bomb s.

F u l lp u lv e r  Nr 1 5 . TNT 907o & alum inum  10%, c a s t ,  was  use d  as 
b u r s t i n g  c h a rg e  in  m oun ta in  a r t i l l e r y  S h e l l s .

F u l lp u lv e r  Nr 16 '. TNT, c a s t  in  alum in um  c o n ta in e r ,  p lu s  PETN 
& 107, wax as  an  e x p lo d e r , was use d  as b u r s t in g  c h a rg e  in  
S h e l l s ,  an d as  a c o re  ch a rg e  in  subm ari ne  M in es.

F u l lp u lv e r  Nr 1 7 . C o n s is ts  o f TNT 907> & alum in um  107>, c a s t ,  
p lu s  PETN + 10% wax as an  e x p lo d e r . I t s  u se s  w er e n o t s p e c i f i e d

ii *
F u l lp u lv e r  Nr 1 7 a . C o n s is ts  o f a m a tr ix  o f 5 4 /3 2 /1 4  D in i t r o -  
an is ol e/ A m m on iu m  N it ra te /R D X  and a b i s c u i t  o f 4 6 /2 1 /2 0 /9 /4  
Ammonium N i t r a t e / c a lc iu m  n it ra te /R D X /P E T N /h y d ra te d  w a te r .

F u l lp u lv e r  Nr 1 8 . C o n s is ts  o f  TNT 80%, RDX 197O & Mon tan  wax 
17o . I t  was use d  as  a c a s t  b u r s t in g  c h a rg e  in  S h e l l s .

F u l lp u lv e r  Nr 1 9 . C o n s is ts  of TNT 557O, Ammonium N i t r a t e  357O 
& alum in um  107o. Se e under Ammonal.

F u l lp u lv e r  Nr 2 0 . C o n s is ts  o f Ammonium N i t r a t e  53.57>,
E th y le n e d ia m in e  D i n i t r a t e  457o 6c alum inum  1.57 O. I t s  u se  in  
am m unit io n  i s  n o t r e p o r t e d .

I r

F u l lp u lv e r  Nr 2 1 . Ammonium N i t r a t e  60% 6c TNT 40%, w it h  a c o re  
o f p re s s e d  TNT p e l l e t s .

F u l lp u lv e r  Nr ? . Ammonium N i t r a t e  50%, TNT 35% 6c D i n i t r o 
n a p h th a le n e  15%. T h is  m ix tu re  was use d  as  an  e x te n d e r  fo r  TNT 
in  am m unit io n .

F u l lp u lv e r  Nr 2 4 . C ast  P i c r i c  A c id . I t  was use d as  a b u r s t in g  
c h a rg e  in  S h e l l s ,  as a s ta n d a rd  b u r s t e r ,  an d as a S u b -B o o ste r 
in  g a in e s  wh en M er cu ry  F u lm in a te  was  th e  i n i t i a t o r .

i
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F u l lp u lv e r  Nr 2 7 . C o n s is ts  o f TNT & TNT 4- 10% w ax , p r e s s e d .
I t  was u se d  in  A rm o r-P ie rc in g  S h e l ls  & S e m i- A rm o r-P ie rc in g  Bombs

F u l lp u lv e r  Nr 2 8 . C o n s is ts  o f 90 /1 0  TNT/w ax 4- 9 0 /1 0  PET N/w ax,  
p re s s e d  in  b lo c k s  6c in  al um in um  c o n t a i n e r s .  I t  was u se d  in  . 
H ig h -E x p lo s iv e  6c A rm o r-P ie rc in g  S h e l l s .  .

F u l lp u lv e r  Nr 2 9 . C o n s is ts  o f th e  fo ll o w in g  c h a rg e s , each  
i n d i v i d u a l l y  p r e s s e d  a s  l a y e r s  in  S h e l l s :

a .  TNT + 10% wax  ’
b . TNT ( c r y s t a l l i n e )  . ,
c . 7 0 /3 0  (TNT 4- 10% w a x ) /p o ta s s iu m  c h lo r id e
d . 5 0 /5 0  (TNT 10%, w a x ) /p o ta s s iu m  c h lo r id e

A n o th e r s o u rc e  r e p o r t s  t h i s  c o m p o s it io n  as  th e  above c h a rg e s  
p re s s e d  in  b lo c k s  6c in  c a rd b o a rd  c o n t a i n e r s .  .

F u l lp u lv e r  Nr 3 0 . C o n s is ts  o f TNT 6c TNT 4- 5% wax , p re s s e d  
i n  S h e l l s .  '

F u l lp u lv e r  Nr 3 2 . 90 /1 0  PET N/w ax,  p re s s e d  in  wax  p a p e r . I t
wa s u sed  in  A n t i ta n k  M in es,  an d as  a s ta n d a r d  S u b -B o o s te r  in  
a l l  ty p e s  of am m u n it io n . t

F u l lp u lv e r  Nr 3 3 . 8 5 /1 5  PET N/w ax,  p re s s e d  in  wax  p a p e r . I t
wa s use d  in  A n t i ta n k  M in es,  an d as  a s ta n d a r d  S u b -B o o s te r  in  
a l l  ty p e s  o f  am m u n it io n .

F u l lp u lv e r  Nr 3 4 . 70 /3 0  PET N/w ax, p r e s s e d , was u sed  as  a
b u r s t i n g  c h a rg e  in  s p e c i a l  S h e l l s .

F u l lp u lv e r  Nr 3 6 . 60 /4 0  PETN /wax,  p r e s s e d , was use d  as  a
b u r s t i n g  c h a rg e  i n  s p e c i a l  S h e l l s .  , ,

F u l lp u lv e r  Nr 3 7 . 50 /5 0  PET N/w ax, p r e s s e d ,  wa s use d  a s  ab o v e . 

F u l lp u lv e r  Nr 3 8 . 3 5 /6 5  PETN/wax, . p r e s s e d , wa s u sed  a s  a b o v e .

F u l lp u lv e r  Nr ? . 9 1 .5 /8 .5  PET N/w ax, p r e s s e d , was  use d  a s  a
S u b -B o o s te r  i n  Bomb g a in e s ,  i n  80 mm C hem ic al M o rt a r S h e l l s ,  an d 
i n  37 mm 6c 50 mm S h e l l s .

i t

F u l lp u lv e r  Nr ? . 8 2 /1 8  PETN /wa x, p r e s s e d ,  wa s use d  i n  37 mm
A rm o r-P ie rc in g  Rou nd No se  S h e l l ,  an d A rm o r-P ie rc in g  M on ob lo ck  
S h e l l s .
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F u l lp u lv e r  Nr ? . 87 /1 3  PET N/w ax, p r e s s e d , was use d  in  88 mm
. H ig h-- E xp lo si ve  S h e l l s .

F u l lp u lv e r  Nr ? . 92 /8  PETN/wax, p r e s s e d , was use d  in  A n t i ta n k
Mk 1 50 mm T re nch  M o rt a r S h e l l s ,  in  105  mm HE H o w it z e r,  as  a 
d e to n a to r  su rr o u n d  in  50 mm & 75 mm HE S h e l l s ,  an d  in  some  75 
mm 6c 88 mm A rm o r- P ie rc in g  S h e ll s  .

F u l lp u lv e r  Nr 4 2 . C o n s is ts  of. 50 /5 0  PETN/TNT ( c a l l e d  P e n to l in  
Ge rm an y)  + 107, wa x,  p r e s s e d . I t  was  use d  in  H ig h-- E xplo si ve 
S h e l l s .  .

f t
F u l lp u lv e r  Nr 4 3 . A p l a s t i c  e x p lo s iv e , c o n s i s t in g  o f PETN & 
m in e ra l o i l ,  was us ed  in  some H ig h -E x p lo s iv e  S h e l l s .

F u l lp u lv e r  Nr 4 5 . C o n s is ts  of 50 /5 0  PETN/RDX + 30% w ax . I t  
i s  s i m i l a r  in  p r o p e r t i e s  to  70/3 0 PETN /wax ( F u l lp u lv e r  Nr 34 ) 
an d wa s use d  as a b u r s t in g  c h a rg e  in  s p e c i a l  P r o j e c t i l e s .  
A no th er m ix tu re  by th e  sam e name c o n s is te d  o f RDX 507,, PETN 
357, 6c wax  157,.

i t
F u l lp u lv e r  Nr 5 2 . A c a s ta b le  y e ll o w  c o m p o s it io n  c q n s i s t in g  
o f D in it ro b e n z e n e  507,, Ammonium N i t r a t e  357, 6c RDX 157O. I t s  
p r o p e r t i e s  a r e  s im i l a r  to  th o se  o f 50 /5 0  A m at ol,  e x c e p t t h i s  
m ix tu re  i s  to x ic  du e to  th e  p re s e n c e  o f D in i tr o b e n z e n e . I t  
was use d  in  50 kg G en e ra l P u rp ose  6c S e m i- A rm o r- P ie rc in g  Bom bs. 
The c o m p o s it io n  o f t h i s  f i l l e r  i s  a l s o  r e p o r te d  as a m a tr ix  o f 
4 7 /3 8 /1 5  D in it ro ben ze ne/ A m m oniu m  N it ra te /R D X  w it h  a b i s c u i t  o f 
4 6 /2 1 /2 0 /9 /4  Ammonium N i t r a t e / c a lc iu m  n it ra te /R D X /P E T N /h y d ra te d  
w a t e r .

F u l lp u lv e r  Nr 5 2 a . A p re s s e d  e x p lo s iv e  c o m p o s it io n  c o n s i s t in g  
o f Ammonium N i t r a t e  557O, c a lc iu m  n i t r a t e  307, 6c RDX 157,. I t  i s  
l e s s  p o w e rf u l 6c b r i s a n t  bu t ab o u t th e  sam e s e n s i t i v i t y  as 50 /5 0  
Amatol  ( F u l lp u lv e r  Nr 1 3 a ) . I t  was  use d  as a b i s c u i t  f i l l i n g  
in  th e  nose  o f p a ra c h u te  6c ro b o t Bombs, w it h  a su rr o u n d  of 
F u l lp u lv e r  Nr 52. The c o m p o s it io n  of t h i s  f i l l e r  i s  a l s o  
r e p o r te d  as  a m a tr ix  of  e i t h e r  5 0 /3 5 /1 5  o f 5 3 /3 0 /1 7  of 
D in it ro ben ze ne/ A m m oniu m  N it ra te /R D X  w it h  a b i s c u i t  f i l l i n g  of  
4 6 /2 1 /2 0 /9 /4  Ammonium N i t r a t e / c a lc iu m  n it ra te /R D X /P E T N /h y d ra te d  
w a te r .
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i i  ' •
F u l lp u lv e r  Nr 5 6 . A D o n a r it  e x p lo s iv e  c o n s i s t i n g  o f Ammonium 
N i t r a t e  67 -8 07 ,, TNT 12 -25% , N i t r o g ly c e r in  3 .8 7,,  C o ll o d io n  
C o tt o n  0.2%  & v e g e ta b le  m ea l 4%. I t  i s  a y e ll o w , s e m i - p l a s t i c  
m ix tu re  p o s s e s s in g  n e a r ly  th e  sam e e x p lo s iv e  p r o p e r t i e s  o f  
8 0 /2 0  A m ato l,  e x c e p t t h a t  i t  i s  s l i g h t l y  more s e n s i t i v e  a s  
show n by im p ac t & r i f l e  b u l l e t  t e s t s .  I t  wa s use d  a s  a f i l l e r  
f o r  Han d G re n a d e s . The c o m p o s it io n  o f t h i s  f i l l i n g  i s  a l s o  
r e p o r t e d  as  Ammonium N i t r a t e  80%, TNT 12%, N i t r o g l y c e r in  47O & 
ry e  f l o u r  4%.

i f

F u l lp u lv e r  Nr 57 o r A b o n ach it  .2 . T h is  m ix tu re  c o n s i s t e d  o f 
Ammonium N i t r a t e  64%, p o ta s s iu m  or so diu m  n i t r a t e  3%, T r i n i t r o x 
y le n e  13%, C o l lo d io n  C o tt o n  17, & Sodium  C h lo r a te  19%. I t  was 
u se d  a s  a b u r s t i n g  c h a rg e  in  some G re n a d e s . A n o th e r s o u rc e  
r e p o r t s  t h i s  c o m p o s it io n  as Ammonium N i t r a t e  64$ , p o ta s s iu m  o r 
so diu m  n i t r a t e  3%, T r in i t r o x y l e n e  14%, C o l lo d io n  C o tt o n  1%, 
c h a rc o a l  17o & so diu m  c h lo r id e  17%. T h is  l a t t e r  c o m p o s it io n  i s  
known a s  M onach it  2 .

it
F u l lp u lv e r  Nr ? . A c a s t a b l e  c o m p o s it io n  c o n s i s t i n g  o f  Ammonium 
N i t r a t e  55%, E th y le n e d ia m in e  D i n i t r a t e  30%, t e c h n i c a l  g ra d e  
c a lc iu m  n i t r a t e  5%, RDX 87O 6c w^x 2%. I t s  e x p lo s iv e  p r o p e r t i e s  
a r e  s i m i l a r  to  50 /5 0  Am atol  ( F u l lp u lv e r  Nr 1 3 a ) . I t  was use d  
a s  a b u r s t i n g  c h a rg e  in  som e am m unit io n .

i i
F u l lp u lv e r  Nr 6 0 . P re s s e d  T r in i t r o c h lo r o b e n z e n e  u sed  as  a 
b u r s t i n g  c h a rg e  in  S h e l l s .

i i
F u l lp u lv e r  Nr 6 1 . C as t T r in i t r o c h lo r o b e n z e n e  u sed  as a b o v e .

i i
F u l lp u lv e r  Nr 6 4 . A c a s t a b l e  w h it e  to  b ro w n is h  m ix tu re  o f  
T r in i t r o c h lo r o b e n z e n e  607o 6c Ammonium N i t r a t e  40% . n I t s  e x p lo s iv e  
p r o p e r t i e s  a r e  s i m i l a r  to  th o se  o f 4 0 /6 0  Am at ol  ( F u l lp u lv e r  Nr 
1 3 ) , e x c e p t t h a t  i t  i s  h y g ro s c o p ic , u n s ta b le  6c v e ry  t o x i c .  I t  
wa s u se d  a s  a b u r s t i n g  c h a rg e  in  S h e l l s .

i i

F u l lp u lv e r  Nr 6 6 . A p re s s e d  50/5 0  PETN/wax m ix tu re .
i i

F u l lp u lv e r  Nr 7 0 . P re s s e d  T r in i t r o b e n z e n e .  I t  wa s use d  in  
som e P r im e r s .

it
F u l lp u lv e r  Nr 8 3 . A m ix tu re  o f E th y le n e d ia m in e  D i n i t r a t e  w it h  
som e o th e r  h ig h  e x p lo s iv e  to  p e rm it  c a s t  l o a d in g .
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German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

u ii  ,
F u l lp u lv e r  (F p)  o r F u ll u n g  (c o n t d)

i i
F u l lp u lv e r  Nr 8 4 . A m ix tu re  o f  E th y le n e d ia m in e  D i n i t r a t e  557O 
& Ammonium N i t r a t e  45%. I t  was  use d as  a b u r s t in g  c h a rg e  in  
S h e l l s .

i i
F u l lp u lv e r  Nr 8 6 . A m ix tu re  of  E th y le n e d ia m in e  D i n i t r a t e  46%, 
RDX 187o & wa x 367O p re s s e d  in  b lo c k s , w ra pped  in  wax p ap e r an d 
p la c e d  in  alum inum  c o n ta in e r s .

F u l lp u lv e r  Nr ? (Fp 3 0 /7 0 ) . Se e un d er A m ato l.  
i i

F u l lp u lv e r  Nr ? (Fp 5 /9 5 ) .  Se e un d er A m ato l.
ii

F u l lp u lv e r  Nr 88 (Fp 4 0 /6 0 ) . Se e u n d er A m ato l.
ii

F u l lp u lv e r  Nr 8 9 . A g e n e ra l name f o r  c a s t a b le  m ix tu re s  base d  
on  RDX.

i i  .
F u l lp u lv e r  Nr 9 0 . A g e n e ra l name f o r  p re s s e d  m ix tu re s  base d  
on RDX.

F u l lp u lv e r  Nr 91-H 5. A m ix tu re  of  RDX 957O & M on tan wax 5%, 
p r e s s e d , was use d  in  S u b -B o o ste rs  & B o o s te r s .

F u l lp u lv e r  Nr 92-H 10. A m ix tu re  o f RDX 907o & Mon tan wax 10%, 
p r e s s e d , wa s use d in  B o o s te rs .

F u l lp u lv e r  Nr 7-H 1O .3 . A m ix tu re  o f RDX 89 .7 7O & Mon tan wax  
10 .3% , p r e s s e d , was use d as  a b u r s t in g  c h a rg e  in  75 mm Arm or 

P ie r c in g  S h e l l s .  .

F u l lp u lv e r  Nr ?- H 3. A m ix tu re  o f RDX 977O 6c Mon tan wax 3%, 
p r e s s e d , was use d  in  B o o s te r f o r  t r o p i c a l  c o u n t r i e s ,  to  r e p la c e  
PETN /wax m ix tu r e s .

F u l lp u lv e r  Nr 95 (H /F p 02 ) . A m ix tu re  o f RDX 60% 6c TNT 40%, 
p r e s s e d ,  was  use d as a b u r s t in g  c h a rg e  in  some S h e l l s .  T h is  
c o m p o s it io n  i s  th e  sam e as  US 60/4 0  C y c lo to l w hic h i s  c a s t .

F u l lp u lv e r  Nr 101 (Fp 15)  . A c o m p o s it io n  o f TNT 857O 6c wax  
15%, p r e s s e d , was use d  as a b u r s t in g  c h a rg e  in  A rm o r- P ie rc in g  
Bom bs. T h is  f i l l e r  i s  r e p o r te d  a l s o  as TNT 927o 6c wax  87O.

F u l lp u lv e r  Nr 102 . A c o m p o s it io n  c o n s i s t in g  of Ammonium 
N i t r a t e  60%, TNT 407o 6c wax (a m ou nt  n o t s p e c i f i e d )  . I t s  u se s  
a r e  n o t g iv e n . .

27.1

 

 
 

 

 

 

 

 

 

 
 

 

 
 

 
 



German E x p lo s iv e s
Re f e r e .' r ic e  ;i n 

 G e n e r a 1 I n d e x

F u l lp u lv e r  (F p)  o r F u ll u n g  ( c o n t 'd )
ii i

F u l lp u lv e r  Nr 1 0 4 . RDX. I t s  u se s  a re  no t s p e c i f i e d .

F u l lp u lv e r  Nr 105 ( T r i a l e n  1 0 5 ).  A c o m p o s it io n  c o n s i s t i n g  of 
TNT 70%, RDX 15% & alum in um  15%. I t  wa s c a s t  lo ad ed  i n to  
G e n e ra l- P u rp o s e  Bombs & T o rp e d o es . A n o th e r m ix tu re  by  th e  sam e 
name  c o n s i s t e d  o f  TNT 74%, n a p h th a le n e  14% & alum in um  12%.

F u l lp u lv e r  Nr 106 ( T r i a le n  1 0 6 ).  A m ix tu re  c o n s i s t i n g  of TNT 
50%, RDX 257O & alum in um  25%, c a s t ,  was use d  as a b u r s t i n g  c h a rg e  
in  Bo mbs .

11
F u l lp u lv e r  Nr 107 ( T r i a l e n  1 0 7 ).  A c a s t a b l e  c o m p o s it io n  
c o n s i s t i n g  o f TNT 50%, RDX 207o & alum in um  30%. I t  was use d  
as th e  f i l l e r  f o r  u n d e rw a te r  am m un it io n .
i i

F u l lp u lv e r  Nr 108 (? ) ( T r i t o l i t a l ) . A c a s t a b l e  c o m p o s it io n  
c o n s i s t i n g  o f  TNT 60%, RDX 207o & alum in um  20%. I t  was use d as 
th e  b u r s t i n g  c h a rg e  f o r  u n d e rw a te r  am m un it io n .

F u l lp u lv e r  Nr 109 ( T r i a l e n  1 0 9 ).  A p re s s e d  m ix tu re  o f RDX 70%, 
alum in um  257O & M on tan wax 57O was  use d  as a b i s c u i t  f i l l i n g ,  w it h  
a N i t ro g u a n id in e  no se  c h a rg e , and w it h  a su rro u n d  o f F u l lp u lv e r  
Nr 106  ( T r i a l e n  10 6)  in  th e  500-k g  G e n e ra l- P u rp o s e  & 1800-k g .
A rm o r-P ie rc in g  Bo mbs . T h is  c o m b in a ti o n  c h a rg e  was a l s o  use d  in  
P i l o t l e s s  A i r c r a f t  M is s i l e s .  T h is  f i l l e r  i s  more s e n s i t i v e  th a n  
PxDX a lo n e , an d c a n n o t be  use d w it h o u t th e  p r o t e c t i v e  nose  
c h a rg e  o f N i t r o g u a n id in e .
i i

F u l lp u lv e r  Nr 1 1 0 . A p r e s s - lo a d e d  c o m p o s it io n  c o n s i s t i n g  o f 
Ammonium N i t r a t e  90%, n a p h th a le n e  5%, wood m ea l 2 . 57O & 
alu m in um  2. 5% . I t  r e q u i r e s  a se c o n d a ry  HE b o o s te r  to  d e to n a te  
th e  c h a rg e . I t  was use d  in  A n t ic o n c r e te  & A n t i -P e r s o n n e l  Bom bs. 
See a l s o  u n d e r Am monal .
i i

F u l lp u lv e r  Nr 1 1 1 . A m ix tu re  of Ammonium N i t r a t e  90%, c a rb o n  
67o <Sc m in e ra l m a t te r  4%. I t  was  use d  as a p r e s s - lo a d e d , b u r s t i n g  
c h a rg e  in  som e Bombs. The c o m p o s it io n  i s  a l s o  r e p o r te d  as 
Ammonium N i t r a t e  967o & c a rb o n  4%.

, i
F u l lp u lv e r  Nr 1 1 2 . A m ix tu re  o f Ammonium N i t r a t e  807o & TNT 20%, 
p r e s s e d  o r c a s t ,  was use d  as th e  b u r s t i n g  c h a rg e  in  some Bom bs. 
T h is  c o m p o s it io n  c o rre s p o n d s  to  US 80 /2 0  A m ato l.
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G erm an E x p l o s i v e s
R e fe re n c e  m  
G e n e ra l In dex

F y im e n i t  FULM ENIT
AMMONIUM NITRATE DYNAMITE

A F a v i e r - t y p e  D y n a m it e  c o n s i s t i n g  o f  a )  Am monium N i t r a t e  8 6 .5 7 O, 
TNT 5 .5 % , G u n c o t to n  47O, p a r a f f i n  o i l  2 . 57O & c h a r c o a l  1 .5 7 O an d  
b ) Am mo niu m N i t r a t e  8 2 .5 7 O, TNT 117o , G u n c o t to n  47O, p a r a f f i n  o i l  17o & 
c h a r c o a l  1 .5 7 O.

G e l a t i n e d y n a m i t  GEL ATIN DYNAMITE
“  — — — — — — e

T h is  c l a s s  o f  c o m m e rc ia l  & i n d u s t r i a l  D y n a m it e s  i n c l u d e s  s u c h  
ty p e s  a s  " O r d in a r y  & L o w - F r e e z in g " ,  " S a f e  t o  T r a n s p o r t "  & " P e r m i s s i b l e  
D y n a m i t e s . Du e t o  t h e  s h o r t a g e  o f  a r o m a t i c  n i t r o c o m p o u n d s  d u r i n g  
WW I I ,  t h e  G erm ans u s e d  so m e D y n a m it e s  a s  D e m o l i t i o n  C h a rg e s  & a s  
b u r s t i n g  c h a r g e s  i n  Han d G r e n a d e s .

T he f o l l o w i n g  l i s t  i l l u s t r a t e s  t h e  v a r i e t y  o f  G e l a t i n  D y n a m it e s
u s e d :

G e l a t i n e - A s t r a l i t . A p l a s t i c  l o w - f r e e z i n g  c o m p o s i t i o n  
c o n s i s t i n g  o f  N i t r o g l y c e r i n  307o , D i n i t r o t o l u e n e / T N T  107o & 
Am monium N i t r a t e / s o d i u m  n i t r a t e / w o o d  m e a l 607>. I t s  v e l o c i t y  o f  
d e t o n a t i o n  i s  7300  m e t e r s / s e c o n d .

G e l a t i n e - C a r b o n i t  D . A p e r m i s s i b l e  D y n a m it e  c o n s i s t i n g  o f
Am mo niu m N i t r a t e  3 1 .5 7 O, p o t a s s iu m  n i t r a t e  5 .1 7 O, N i t r o g l y c e r i n
(4- C o l l o d i o n  C o t to n )  307o ,'  g l y c e r i n  (4- g e l a t i n )  2 . 57O & so d iu m  
c h l o r i d e  ( s a l t )  3 0 .9 7 o . I t s  o x y g e n  b a l a n c e  i s  4 -5 .37O & T r a u z l  
t e s t  v a l u e  225  c c .  .

G e l a t i n e - C h e d d i t . A g e l a t i n o u s  c h l o r a t e  e x p l o s i v e  s u c h  a s
S o d iu m  C h l o r a t e  707o & C o l l o d i o n  C o t to n  ( g e l a t i n i z e d  w i t h  l i q u i d
TNT ) 307o.

G e l a t i n e - D o n a r i t . A g e l a t i n o u s  i n d u s t r i a l  e x p l o s i v e  c o n s i s t i n g  
o f  Am mo niu m N i t r a t e  507o, D i n i t r o c h l o r o h y d r i n / N i t r o g l y c o l  307o 
& c o m b u s t i b l e  f u e l s  207 o . A t a  c a r t r i d g e  d e n s i t y  o f  1 .4 5  g m /c c , 
i t s  v e l o c i t y  o f  d e t o n a t i o n  i s  6250  m e t e r s / s e c o n d .

. G e l a t i n e - P r o s p e r i t . A l o w - f r e e z i n g  g e l a t i n o u s  e x p l o s i v e
c o n s i s t i n g  o f  Am monium N i t r a t e  367O, so d iu m  n i t r a t e  47O, D i n i t r o 
c h l o r o h y d r i n  207 o , N i t r o g l y c e r i n  57O, N i t r o c e l l u l o s e  0 .5 7o , D i n i t r o  
t o l u e n e  57O, c e r e a l  m ea l 2 .5 7 O, p o t a s s iu m  o x a l a t e  67> & so d iu m  
c h l o r i d e  ( s a l t )  217 O. I t s  o x y g e n  b a l a n c e  i s  4- 0.47 o & T r a u z l  t e s t  
v a l u e  225  c c .
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German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

G e la ti n e d y n a m it  ( c o n t ’d )

Ge la t i n - R o m p g r i t . Same a s  G e l a t i n e - D o n a r i t .

G e la t in ^ - T r e m o n i t« L o w -fre e z in g  g e la t in o u s  e x p lo s iv e s  c o n s i s t i n g  
o f : a .  Ammonium N i t r a t e  22 .5 % , so diu m  n i t r a t e  20%, g e l a t i n i z e d
D i-  6c T r i - n i t r o g l y c e r i n  47. 5% , D in i t r o to lu e n e  57O & wood m ea l 5%.
I t s  T ra u z l  t e s t  v a lu e  i s  40 0 c c .  ( an d b . Ammonium N i t r a t e  40%, 
so diu m  n i t r a t e  18%, g e l a t i n i z e d  D i-  6c T r i n i t r o g l y c e r i n  30%, 
D in i t r o to lu e n e  107o 6c wood m ea l 2%. I t s  T ra u z l t e s t  v a lu e  i s  375 c c .

G e l a t i n e - W e t t e r - N o b e l i t . A p e r m is s ib le  e x p lo s iv e  s u i t a b l e  f o r  
u se  in  g a seo u s  c o a l  m in e s . I t s  c o m p o s it io n  i s :  G e la t in iz e d  
N i t r o g l y c e r in  307o , Ammonium N i t r a t e  26 .5 7O, woo d m ea l 0. 5% , 
so diu m  c h lo r i d e  ( s a l t )  40%, 6c c a lc iu m  n i t r a t e  (50%, a qu eo us  
s o lu t i o n )  3%.

G el bm eh l (Y ell ow  F lo u r )

Se e T e t r a r i i t r o c a r b a z o l .

Ges  tj5 in s  sp re n g s  t o f f  e ( R o c k b la s t in g  E x p lo s iv e s )

TETRANITROCARBAZOLE

BLASTING EXPLOSIVES 
DYNAMITE

T hese  a r e  B la s t i n g  E x p lo s iv e s  s u i t a b l e  f o r  b l a s t i n g  r o c k s , o r e s ,  
c o n s t r u c t i o n  e t c ,  b u t n o t f o r  u se  in  g aseo u s  c o a l m in e s . The 
f o ll o w in g  a r e  th e  mor e im p o r ta n t  ty p e s  u se d :

G e s t e i n s - A l b i t . Se e u n d e r A l b i t .

Ges  te i n s - D o r f  i t . Ammonium N i t r a t e  657O, TNT 157O, p o ta s s iu m , 
n i t r a t e  57O, ry e  f l o u r  5%, 6c so diu m  c h lo r id e  ( s a l t )  10%. • At  a 
d e n s i t y  o f 1 .1 7  gm /c c , i t s  v e lo c i t y  o f d e to n a t io n  i s  46 05  
m e te r s / s e c o n d  i n  a 50-m m -d ia m ete r c o n f in e d  c h a rg e .

G e s t e i n s - K o r o n i t . Se e u n d e r C h l o r a f i t .

G e s t e i n s - P e r s a l i t  2 . Ammonium N i t r a t e  48%, P o ta s s iu m  P e r c h lo r a t e  
34%, D i n i t r o to l u e n e  10%, c a rb o h  27O 6c wood  m ea l 6%. I t s  ox yg en  
b a la n c e  i s  +1. 7%  & T r a u z l  t e s t  v a lu e  325  c c .

G e s t e i n s - W e s t f a l i t . Ammonium N i t r a t e  84 .5 % , D in i t r o to l u e n e  12 .0%  
6c al um in um  3. 5% . .
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G r a n a t f u l l u n g  88 PIC R IC  ACID
ii i t

S ee  F u l l p u l v e r  Nr 2 u n d e r  F u l l p u l v e r .

G - S a lz NITROGUANID INE

G u h rd y n a m it

H e l l h o f f i t

DYNAMITE

HELLH OFF IT

, n  A S p r e n g e l ' ty p e  e x p l o s i v e  i n v e n t e d  a b o u t  1870  by  H e l l h o f  & 
G r u s o n . I t  c o n s i s t e d  o f  N i t r o b e n z e n e  28% & fu m in g  n i t r i c  a c i d  72%.  
I t  w as  s o m e ti m e s  u s e d  a b s o r b e d  on  k i e s e l g u h r .  A t o n e  t im e  i t  w as 
t r i e d  i n  S h e l l s ,  t h e  tw o i n g r e d i e n t s  b e in g  m ix ed  d u r i n g  f l i g h t  a n d  
e x p lo d e d  on  i m p a c t .

I t  w as  fo u n d  d u r i n g  WW I I  t h a t  H e l l h o f f i t  & i t s  m o d i f i c a t i o n s  
i n  g l a s s - l i n e d  D e p th  C h a rg e s  a r e  m ore  e f f e c t i v e  t h a n  P i c r i c  A c id .  
T he  m i x t u r e  c o n s i s t i n g  o f  N i t r o b e n z e n e  2 5 .8 % , fu m in g  n i t r i c  a c i d  
( d e n s i t y  1 .5 2  g m /c c )  6 4 .5 % , c a r b o n  d i s u l f i d e  6 .5 7 , & a lu m in u m  b r o n z e  
3 .2 7 , w as  fo u n d  m o s t e f f e c t i v e .

H e x a , U f x iT iu j  y t 1 ? ~ 
d ip h e n ly a m in  o r  H e x y l HEXANITRODIPHENY LAMINE

H e x a n i t r o d i p h e n y l a m i n e  h a s  b e e n  u s e d  i n  G er m an  u n d e r w a te r  e x 
p l o s i v e  c h a r g e s  s i n c e  WW I .  T he o r i g i n a l  e x p l o s i v e  o f  TNT 607 , & 
H e x a n i t r o d i p h e n y l a m i n e  407, w as  r e p l a c e d ,  d u r i n g  WW I I ,  w i t h  o n e  c o n 
s i s t i n g  o f  TNT 60%,  H e x a n i t r o d ip h e n y la m in e  247, & a lu m in u m  16%.  T h is  
m i x t u r e  i s  kn ow n a s  S c h i e s s w o l l e _ 1 8 _ o r  T S M V I- 101 .

S ee  a l s o  H ex a_ S ;; 2 2 , S -2 6 , E>4;  KM A_ Ladung & N e o r o d i t .

H e x a l . HEXAL

An e x p l o s i v e  m i x t u r e  c o n s i s t i n g  o f  RDX ( c o a t e d  w i t h  57, w ax) 757,  
& a lu m in u m  25 %. T h is  c o m p o s i t i o n  w as  u s e d  p r e s s  lo a d e d  i n  u n d e r w a te r  
a m m u n i t io n . .
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German  E x p lo s iv e s
R e fe re n c e  , i n  
G e n e ra l  In d e x

H ex am in  ' HEXANITRODIPHENYLAMINE

S ee  H exa . • '

H exam it  o r  H e x a n i t  HEXAMIT

T h is  name  i s  a p p l i e d  t o  e x p lo s iv e  m ix tu r e s  c o n s i s t i n g  o f 
T N T /H e x a n it ro d ip h e n y la m in e  i n  v a r io u s  p r o p o r t i o n s  6 0 /4 0 , 5 0 /5 0  6c 
4 0 /6 0 .  I t  was  u se d  d u r in g  WW I  & WW I I  a s  a  c a s t a b l e  b u r s t i n g  c h a rg e  
i n  u n d e r w a te r  a m m u n it io n .

The  p r o p o r t i o n s  w e re  m o d if ie d  d u r in g  WW I I ,  t o  in c lu d e  a lu m in um , 
i n  a c o m p o s i t io n  kn ow n a s  S c h ie s s w o l le _ 18 o r  T SM V l^ lO l.  S u rp lu s  f 
H ex am it  wa s a l s o  u se d  i n  a c o m m e rc ia l e x p lo s iv e  c a l l e d  N e o r o d i t .

H exam it  was  a l s o  u s e d  by  th e  J a p a n e s e  u n d e r  th e  na m es  S e i g a t a  
(A rm y)  6c Typ e 97H (N a v y ),  and  by  Sw ed en  u n d e r  th e  name  N o v i t .

H e x a n i t r o d ip h e n y la m in HEXANITRODIPHENYLAMINE

S ee  H exa .

Hex a S p r e n g s t o f f e  HEXA SPRENGSTOFFE

Some Ger m an  S u b s t i t u t e  E x p lo s iv e s  ( E r s a t z s p r e n g s t o f f e )  c o n t a i n 
in g  H e x a n i t r o d ip h e n y la m in e  w e re  d e s ig n a t e d  d u r in g  WW I I  a s  f o l lo w s :

H ex a S - 2 2 . Ammonium N i t r a t e  45% , so d iu m  n i t r a t e  9%, p o ta s s iu m  
n i t r a t e  3%,, E th y le n e d ia m in e  D i n i t r a t e  14%,, al um in um  pow der 157c 6c 
H e x a n i t r o d ip h e n y la m in e  147O. T h is  m ix tu r e  so m eti m e s  e x p lo d e d  
d u r in g  th e  lo a d in g  o f  P r o j e c t i l e s .  .

Hex a S - 2 6 . Ammonium  N i t r a t e  557O, so d iu m  n i t r a t e  9%,, p o ta s s iu m  
n i t r a t e  4 .2 7 O, u r e a  1.8% ,, al um in um  15%, 6c H e x a n i t r o d ip h e n y la m in e  
15%,.

Hex a E - 4 . Amm onium  N i t r a t e  44%,, so d iu m  n i t r a t e  10%,, u r e a  2%,, 
al um in um  30%, 6c H e x a n i t r o d ip h e n y la m in e  14%,.

A l l  o f  th e  ab o v e  c o m p o s i t io n s  w e re  u se d  i n  m i l i t a r y  a p p l i c a t i o n s  

S ee  a l s o  U n t e r w a s s e r s p r e n g s t o f f e . .
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German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

Hex og en  RDX

T h is  comp ound i s  a l s o  c a l l e d  E - S a lz , K -S a lz , K A -S al z , SH -S al z & 
W -S al z , d ep en d in g  up on  i t s  metho d o f m a n u fa c tu re . A lt hough  RDX was  
known in  Germany  s in c e  1899 (H ennin g , German P a te n t  104280),  i t  was 
n o t u se d  in  Germany  u n t i l  1935 whe n i t s  m an u fa c tu re  was s t a r t e d  u s in g  
th e  W -V erf ahre n  (W -P ro cess ) l i s t e d  belo w . Fou r o th e r  m et hods o f 
m a n u fa c tu r in g  RDX w er e l a t e r  in tr o d u c e d . P ro d u c ti o n  re a c h e d  i t s  pea k  
in  Ju ne 1 9 ^  wh en a lm o s t 8 m i l l io n  po un ds  w er e m an u fa c tu re d  d u r in g  
th e  m onth . The K A -V er fa hre n p ro ved  to  be  th e  b e s t  p ro c e s s  b e c au se  i t  
wa s m os t e c o n o m ic a l,  r e q u i r e d  l e s s  space  & e q u ip m e n t,  and  u se d  r e a d i l y  
a v a i l a b l e  m a t e r i a l s .

Th e German WW I I  m et ho ds  of m a n u fa c tu r in g  RDX, in  a p p ro x im a te  
c h r o n o lo g ic a l  o r d e r , a re  as  fo ll o w s :

W -V erf ah re n  (W -P ro c ess ).  D ev el op ed  in  193 5 by D r.  W ol fram  o f
IG F a r b e n in d u s t r i e ,  t h i s  p ro c e s s  i s  base d  up on  th e  fo ll o w in g  
r e a c t i o n s :

a )  S u l fu r  t r i o x i d e  6c ammonia to  y i e l d  ammonium am in o
s u l f o n a te  6c ammonium im in o s u lf o n a te .

b)  P ro d u c t from  a)  i s  t r e a te d  w it h  a s o lu t i o n  o f c a lc iu m  
h y d ro x id e  to  g iv e  s o lu b le  c a lc iu m  a m in o s u lf o n a te  6c a 
p r e c i p i t a t e  o f c a lc iu m  s u l f a t e .

c ) l i b e r a t e d  ammonia  from  b)  i s  use d i n  r e a c t i o n  a ; c a lc iu m  
s u l f a t e  i s  remov ed  by f i l t r a t i o n ;  an d th e  c a lc iu m  am in o
s u l f o n a te  i s  t r e a t e d  w it h  p o ta s s iu m  s u l f a t e .

dj  The r e s u l t i n g  p o ta ss iu m  a m in o s u lf o n a te  i s  s e p a r a te d  6c 
t r e a t e d  w it h  fo rm ald ehyde  a t  30 °C . •

e) The c o n d e n s a ti o n  p ro d u c t,  p o ta s s iu m  m eth y le n eam in o - 
s u l f o n a t e ,  i s  n i t r a t e d  w it h  mixed  n i t r i c - s u l f u r i c  a c id  a t  
30 °C . ■

T h is  p ro c e s s  gav e y i e ld s  up to  80% b ased  on th e  fo rm ald ehyde  
. u se d .

E -V e rfa h re n  (E -P ro c e s s ) . T h is  p r o c e s s , d e v e lo p ed  d u r in g  19 35 -3 8 
by D r s . E b e r le  & F is c h e r , i s  base d  on  th e  r e a c t i o n  of  p a ra f o rm a l
deh yde w it h  Ammonium N i t r a t e ,  d i s s o lv e d  i n  a c e t i c  a n h y d r id e . The 
r e s u l t i n g  RDX i s  s e p a r a te d , was he d w it h  w a te r , s t a b i l i z e d  6c d r i e d .  
Th e p ro d u c t has a m e lt in g  p o in t  o f o n ly  19 O-1 95 °C , an d  i s  o b ta in e d
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G e n e ra l In d ex

in  y i e l d s  o f 60-75%, b ased  on p a ra fo rm a ld e h y d e . I t  c o n ta in s  th e  
sam e i m p u r i t i e s ,  b u t i n  l a r g e r  am oun ts , as fo und in  th e  K A -V erf ahre n

S H -V erf ah re n  (S H -P ro c e s s ) . D r.  S c h n u rr  d e v e lo p e d  t h i s  p r o c e s s ,  in  
1937 -3 8 , b a sed  on th e  o r i g i n a l  m etho d o f H ennin g o f  1899. I t  
in v o lv e s  d i r e c t  n i t r a t i o n ( a t  -5 °C ) o f h e x a m e th y le n e te tr a m in e  ( a l s o 1 
c a l l e d  hexam in e & u r o t r o p in e )  w it h  a b s o lu te  n i t r i c  a c id  (9 9% ).
Th e im pro vem ent in t r o d u c e d  by D r.  S c h n u rr  c o n s i s t s  o f  th e  c o n te n ts  
o f  th e  n i t r a t o r  a f t e r  r e a c t i o n  i s  c o m p le te d . Th e u n s ta b l e  p r o 
d u c ts  fo rm ed  d u r in g  th e  r e a c t i o n  a r e  th e re b y  p a r t l y  de co m po se d & 
p a r t l y  n i t r a t e d  to  RDX. The p u r i f i e d  p ro d u c t ( y i e l d  72%,) has a 
m e l t in g  p o in t  o f 200 -2 02°C . T h is  p ro c e s s  i s  c o n s id e r e d  to  be  
more eco n o m ic a l th e n  th e  W-, E - , & K -P ro c e s s e s , b u t i n f e r i o r  to  
th e  K A -P ro cess .

K -V e rf a h re n  ( K - P ro c e s s ) . T h is  p ro c e s s  wa s d e v e lo p e d  by Dr.
K n d f f le r  o f W e s t f a l i s c h - A n h a l t i s c h e  S p r e n g s to f f  A k t i e n g e s e l l s c h a f t , 
so mew ha t l a t e r  th a n  th e  E -V e rfa h re n  ( a f t e r  1 9 3 8 ).  I t  i s  b ased  
on  th e  f a c t  t h a t  th e  d e f i c ie n c y  o f two NA2 g ro u p s  in  th e  hexam in e 
m o le c u le  (C gH ^lf y) w hic h  a r e  r e q u i r e d  f o r  th e  p r o d u c t io n  o f each  
two m ole s o f RDX can  be  re m ed ie d  by i n t r o d u c in g  i n t o  th e  r e a c t i o n  
two m ole s o f Ammonium N i t r a t e .  Th e r e a c t a n t s  a r e  t h e r e f o r e  1 m ol e 
o f  h e x a m e th y le n e te tr a m in e , 4 m ole s of 99%, n i t r i c  a c id  & 2 m ole s o f 
Ammonium N i t r a t e  to  p ro d u ce  2 m ole s o f RDX. .

K A -V erf ah re n  (K A -P ro c e s s ) . T h is  p ro c e s s  a l s o  d e v e lo p e d  by
D r.  K n o f f le r  i s  a c t u a l l y  a c o m b in a ti o n  o f p a r t s  o f th e  K- &
E - P r o c e s s e s . I t  in v o lv e s  t r e a t i n g  h e x a m e th y le n e te tr a m in e  d i n i t r a t e  
w i th  a c id  Ammonium N i t r a t e  in  a c e t i c  a n h y d r id e . Th e r e s u l t i n g  
p ro d u c t i s  s e p a r a te d  fr om  a c e t i c  a c id ,  w as he d w ith  w a te r  & d r i e d .
I t  c o n ta in s  a s  im p u r i t i e s  1-2%, o f  HMX 6c a sm a ll  am ou nt  o f a 
c y c lo t r im e th y le n e  d e r i v a t i v e .  Th e RDX o b ta in e d  by t h i s  m etho d 
( y ie l d  80-8 2%,) i s  c a l l e d  K A -S al z.

S t r a i g h t  RDX was u sed  as  a b o o s t e r ,'  su b -b o o s  t e r , an d a s ’ a • 
b u r s t i n g  c h a rg e  in  r i f l e  G re nades 6c s m a l l - c a l i b e r  S h e l l s .  I t  wa s 
a l s o  use d  w i th  a sm a ll  am ou nt  o f wax (3%) to  r e p l a c e  PETN-wax as 
a s u b - b o o s t e r .  W ith  l a r g e r  am ou nt s o f wax  (10%,) , RDX was u sed  a s  
a b u r s t i n g  c h a rg e  i n  75u mm S h e l l s .  I t  wa s a l s o  u se d  w it h  o th e r  
p r o p o r t io n s  o f w ax , w i th  TNT, w it h  al um in um , an d w ith  o th e r  , 
i n g r e d i e n t s  a s  m ai n  c h a rg e s  in  v a r io u s  m i l i t a r y  am m u n it io n .

Some c o m p o s it e  m i l i t a r y  e x p lo s iv e s  u s in g  RDX as  an  i n g r e d i e n t  
in c lu d e :  C6, F o rm at;  F u l lp u l v e r Z Nr§: 17a,  18 , 4 5 , 52,  52&, { ? ) , ’
86 , 89 , 90 , 91 r H5, 92 z H1 0, Z z H lo J ,  ? z H3, 2 5 , 10 4,  10 5,  106 , 1QZ, 
i Q § _ ( 2 ) ,  1Q 2; H e x o p la s t_ 75 , P l a s t i c ,  R z S a lz _ S p re n g s to f f e , T p ia le n , 
an d o t h e r s .
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H e x o l i t  HEXOLIT

A N i p o l i t - t y p e  e x p l o s i v e  c o n s i s t i n g  o f  N i t r o c e l l u l o s e - D i e t h y l e n e 
g l y c o l  D in i t r a t e - R D X , i n s t e a d  o f  t h e  PETN u s e d  i n  N i p o l i t .  I t  w as 
d e v e l o p e d  d u r i n g  WW I I  t o  be u s e d  e i t h e r  a s  a  P r o p e l l a n t  o r  H ig h  
E x p l o s i v e .  S ee  N i p o l i t .

H e x o p la s t  75  HEXOPLAST

i t
A p l a s t i c  e x p l o s i v e  d e v e lo p e d  d u r i n g  WW I I  a t  t h e  Kru m m el  F a b r i k  

o f  D y n a m it  A -G . I t  c o n s i s t s  o f  RDX 75% , N i t r o c e l l u l o s e  1 .3 7 ,,  l i q u i d  
D i n i t r o t o l u e n e  207, & TNT 3 .7 7 ,.  T h i s  e x p l o s i v e  i s  m a n u f a c tu r e d  by  
h e a t i n g  t h e  RDX i n  a  m ix e r  an d  b l e n d i n g  i t  w i t h  t h e  N i t r o c e l l u l o s e .
T h i s  i s  f o l l o w e d  by  t h e  a d d i t i o n  o f  t h e  DNT /TNT m i x t u r e  a n d  f u r t h e r  
b l e n d i n g .  T h is  o r d e r  o f  a d d i t i o n  o f  t h e  i n g r e d i e n t s  p r e v e n t s  an y  
lu m p in g  o f  t h e  m i x t u r e .  *

T h i s  e x p l o s i v e  w as p r e s s  lo a d e d  i n t o  c y l i n d e r s  28  mm i n  d i a m e t e r  
6c 220  mm l o n g .  Due  t o  d i f f i c u l t y  w i t h  d i r e c t  c a p  i n i t i a t i o n ,  a  b o o s t e r  
c o n s i s t i n g  o f  p h l e g m a t i z e d  PETN p e l l e t s  i s  r e q u i r e d .  H e x o p la s t  w as  
d e v e l o p e d  t o  r e p l a c e  t h e  RDX/US v a s e l i n e  p l a s t i c  m i x t u r e  b e c a u s e  US 
v a s e l i n e  w as  n o  l o n g e r  a v a i l a b l e  i n  G e rm an y .

S ee  a l s o  P l a s t i t .

H e x y l
S ee  H e x a .

HEXANITRODIPHENYLAMINE

H o l t e x
»

S ee  u n d e r  S w is s  E x p l o s i v e s .

r
HOLTEX

I p i t i a l s p r e n g s t o f f e  &
Z y n d h u £ c h g n § a if  zg

IN IT IA TIN G  EXPLO SIVES 
a n d  PRIMING  COMPOSITIONS

Som e G erm an  P r im in g  & I n i t i a t i n g  c o m p o s i t i o n s  u s e d  d u r i n g  WW I I  
i n  F u z e s ,  D e t o n a t o r s  & P r im e r s  a r e  a s  f o l l o w s :

a )  P o t a s s iu m  C h l o r a t e  43 7, , M e rc u ry  F u lm in a te  23.5 7> , a n t im o n y  t r i s u l f i d e  
2 3 .5 7 , & g ro u n d  g l a s s  10 7, .

b ) L ead  S ty p h n a t e  947 , & N i t r o c e l l u l o s e  ( p a s t e  u s i n g  am yl a c e t a t e )  67 ,.
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n i t  H
I n i t i a l s p r e n g s t o f f e  & Z u n d h u tc h e n sa tz e  (c o n t d)

c) Lea d S ty p h n a te  88.7 7, & N i t r o c e l l u lo s e  ( p a s te  u s in g  am yl  a c e t a t e )  
11 .37,

d)  Le ad  S ty p h n a te  37 .5 7 ,,  b a ri u m  n i t r a t e  38.5 7,, c a lc iu m  s i l i c i d e  12 .4 7, , 
an ti m ony  t r i s u l f i d e  7. 47 , & T e tra c e n e  4.2 7,

e)  Le ad  S ty p h n a te  49 .1 7 ,,  b ari um  n i t r a t e  35 .57,  & c a lc iu m  s i l i c i d e  15 .47,

f )  Le ad  S ty p h n a te  52. 17 , & b a ri u m  n i t r a t e  47 .9 7,

g)  Le ad  A zid e  827 ,, an ti m o n y  t r i s u l f i d e  77, & gro und  g l a s s  117,

h) Le ad  A zid e  607, 6c Le ad  S ty p h n a te  407,

i )  .Le ad A zid e 557, & Le ad  S ty p h n a te  457,

j )  Le ad  S ty p h n a te  85.67> & Le ad  A zi de 14 .4 7, .

Some a d d i t i o n a l  WW I I  c a r t r i d g e - c a s e  P ri m e r C o m p o sit io n s  in c lu d e :
i r

a ) P o ta s s iu m  C h lo r a te  357,,  an ti m ony  t r i s u l f i d e  377, , M erc ury  F u lm in a te  
21 .5 7,  & a b r a s iv e  6.57 ,

b)  P o ta ss iu m  C h lo r a te  28 .2 7 ,,  an ti m ony  t r i s u l f i d e  31.1 7,,  M erc ury  
F u lm in a te  25 .7 7,  6c a b r a s iv e  157,

c ) P o ta s s iu m  C h lo r a te  29 .1 7 ,,  an ti m ony  t r i s u l f i d e  43 .4 7 ,,  M er cu ry  
F u lm in a te  16 .7 7,  6c a b r a s iv e  10 .87,

d)  Le ad  N i t r a t e  53.6 7,,  Le ad  S ty p h n a te  19 .2 7, , an ti m o n y  t r i s u l f i d e  6.17 ,
6c a b r a s iv e  21.1 7,

e)  Le ad  N i t r a t e  50 .1 7 ,,  Le ad  S ty p h n a te  26.4 7,,  an ti m o n y  t r i s u l f i d e  18 .27,  
6c a b r a s iv e  5 .3 7 ,.

Some a d d i t i o n a l  WW I I  P ri m e r C o m p o sit io n s  u se d  o n ly  in  Fuze s 
in c lu d e :

a ) P o ta s s iu m  C h lo r a te  617, , an ti m ony  t r i s u l f i d e  337, 6c a b r a s iv e  67,

b)  P o ta s s iu m  C h lo r a te  58 .5 7 ,,  an ti m ony  t r i s u l f i d e  27.5 7,,  c a rb o n  9.57 ,
6c a b r a s iv e  4.5 7,
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I n i t i a l s p r e n g s t o f f e  6c Z u n d h u tc h en sa tz e  ( c o n t ’d )

c )  P o ta ss iu m  C h lo ra te  40%, M er cu ry  F u lm in a te  297O & an ti m ony  t r i s u l f i d e  
31%

d.J P o ta ss iu m  C h lo ra te  457>, M er cu ry  F u lm in a te  127O, an ti m ony  t r i s u l f i d e  
347, 6c a b r a s iv e  97O

e)  P o ta ss iu m  C h lo ra te  29 .57O, an tim ony t r i s u l f i d e  54 .67O, c a rb o n  10.77o 6c 
a b r a s iv e  5. 27 O

f )  Le ad  A zid e 657O 6c c a lc iu m  s i l i c i d e  357>, use d  over a c h a rg e  o f PETN

g>
30%

P o ta ss iu m  C h lo ra te  
6c g l a s s  77.

37%, M er cu ry F u lm in a te 26%, antim ony t r i s u l f i d e

h) P o ta ss iu m  C h lo ra te 51%, an tim ony s u l f i d e 24% & a b r a s iv e 257,

i l P o ta ss iu m  C h lo ra te 38%, M er cu ry F u lm in a te 14%, a n ti m o n y . t r i s u l f i d e
427> 6c g la s s  67O

j )  Le ad  S ty p h n a te  417O, bari um  n i t r a t e  417O, c a lc iu m . s i l i c i d e  157O 6c 
an ti m ony  t r i s u l f i d e  37>.

Se e a l s o  AS-3 6c D e to n a to re n -  und  S p re n g k ap se ln -L a d u n g e n .

KA-Salz RDX
See Hexogen.
One o f s e v e r a l  Ger man name s f o r  RDX d ep en d in g  up on  i t s  metho d of 

p r e p a r a t i o n .  KA-S alz i s  p re p a re d  by th e  i n t e r a c t i o n  of hexam in e,  
Ammonium N i t r a t e ,  n i t r i c  a c id  6c a c e t i c  a n h y d r id e .

KH La du ng  TNT

The d e s ig n a t io n  fo r  a co m pre ss ed  c h a rg e  c o n s i s t in g  of 4 -8  p e l l e t s  
of TNT w ra pped  in  p a p e r  6c d ip ped  in  p a r a f f i n .  T hese  b lo c k s  w er e use d  
as  th e  b u r s t i n g  c h a rg e  in  Nav al  m in es .

KMA La du ng  KMA LADUNG

One of th e  s u b s t i t u t e  e x p lo s iv e s  c o n s i s t in g  o f TNT 407o , H e x a n it ro  
d ip h en y la m in e  307o , D in i tr o n a p h th a le n e  207o 6c alum in um  107o .
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K n a l lq u e c k s i lb e r  MERCURY FULMINATE

M er cu ry  Fulm in at e*  wa s u se d  .to  a l im i t e d  e x te n t  i n  D e to n a to rs  & 
in  som e P ri m in g  C o m p o s it io n s . .

Se e D e to n a to re n -  un d S p re n g k a p se ln -  Lad un ge n an d J n i t i a l s p r e n g -  
g t o f f e  6c ^ y n d h u tc h e n s a tz e .

K o h le n s g re n g s to f f e  (C oal E x p lo s iv e s )  ' DYNAMITE

A gro up  o f e x p lo s iv e s  p e rm i tt e d  f o r  u se  i n  c o a l  m in e s .
r '

Se e A m m onca rb onit , C a rb o n it  &• E x t r a c a r b o n i t .

Kr S a lz  . . RDX
Se e H ex og en . .

One o f th e  Ge rm an name s f o r  RDX d ep en d in g  up on  i t s  m etho d of 
m a n u fa c tu re . K -S a lz  i s  p re p a re d  from  hexam in e, Ammonium N i t r a t e  & 
n i t r i c  a c id .

L e o n it  LEONIT
CHEDDITE

A p e r m is s ib le  e x p lo s iv e  c o n s i s t in g  o f P o ta ss iu m  P e r c h lo r a t e  357O, 
Ammonium N i t r a t e  10%, so diu m  n i t r a t e  3%, N i t r o g ly c e r in  4%, c ru d e  TNIJ 
117o, wood  f l o u r  77O 6c a l k a l i  c h lo r id e  ( s a l t )  307o .

L g u c h tk u g e ln  o r F a c k e ln  ( F la r e s )  PYROTECHNICS
Se e F e u e rw e rk e re i .

L e u c b ts a tz e  & Leu ch tb om be n PYROTECHNICS
( I l lu m in a t in g  C o m p o sit io n s  6c 

I l l u m in a t in g  Bombs)
Se e F e u e rw e rk e r e i .

M an -S al z METHYLAMINE NITRATE

Th e Ge rman t e c h n i c a l  g ra d e  s a l t ,  made by  n i t r a t i n g  m eth y la m in e  
w it h  wea k t e c h n i c a l  g ra d e  n i t r i c  a c id  (4 5- 66 7o) a t  70 °C , has  a m e lt in g  
p o in t  o f  10 3° C; th e  p u r i f i e d  m a te r i a l  m e lt s  a t  109-1 10°C .
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M an -S al z ( c o n t ’d) . .

I t s  p r o p e r t i e s  a r e  r e p o r te d  a s  f o ll o w s :  H eat o f  e x p lo s io n  12 00  
c a l/ g m  (TNT v a lu e  = 1000);  vo lu me of g a se s  p ro duced  on e x p lo s io n  a t  
NTP 834 l i t e r s / k g  (TNT v a lu e  = 78 0 ):  an d v e lo c i t y  o f d e to n a t io n  6600  
m e te rs /s e c o n d  (TNT v a lu e  = 62 00 ) a t  a d e n s i ty  n o t i n d i c a t e d .  T h is  
s a l t  i s  p r a c t i c a l l y  i n s e n s i t i v e , to  sh o ck , an d s t a b l e  up to  15 0° C. 
M an -S al z i s  h y g ro sc o p ic  b u t t h i s  ca n  be re d u c e d  b y .m ix in g  i t  w it h  
o th e r  m a t e r i a l s .  '

Due to  th e  h ig h  m e lt in g  p o in t  o f M eth yla m in e N i t r a t e ,  i t  i s  
c o n s id e re d  u n s a fe  to  c a s t  lo ad  i t  i n to  S h e l ls  & Bom bs. T h is  
d i f f i c u l t y  was ov er co m e by i n c o r p o r a t in g  some  a l k a l i  n i t r a t e .  One 
su ch  m ix tu re  d e v e lo p ed  d u r in g  .WW I I  i s  c a l l e d  F o rm it . A mo re 
s a t i s f a c t o r y  m ix tu re  c o n s i s t s  o f M et hyla m in e N i t r a t e  50%, so di um  
n i t r a t e  35^ & RDX 15% ., T h is  m ix tu re  i s  c a l l e d  C6 .

M eth yl N i t r a t e  wa s a l s o  use d  in  m in in g  e x p lo s iv e s  w her e i t  
was u s u a l ly  m ix ed  w it h  so di um  n i t r a t e ,  w it h  w hic h i t  fo rm s a 
e u t e c t i c  m e l ti n g  be lo w 50 °C , an d a sm a ll  am ou nt  o f h y d ra te d  s t a r c h  
to  r e n d e r  th e  m ix tu re  p l a s t i c .

M ie d z ia n k it  . CHEDDITE
MIEDZIANKIT

Se e C h l o r a t i t  3 u n d e r C h l o r a t i t .

M onach it  MONACHIT

Se e F u l lp u lv e r  Nr 57 under F u l lp u lv e r .

M yr ol  MYROL

M yr ol  i s  a l i q u id  e x p lo s iv e  c o n s i s t in g  o f a s o lu t i o n  of 
M et hyl N i t r a t e  in  m eth ano l o r o th e r  s o lv e n t .  T h is  te rm  i s  a l s o  
use d  to  d e s ig n a te  s t r a i g h t  M et hy l N i t r a t e .  D uri ng  WW I I  D r.  H. 
W a lt e r  e t  a l  d e v e lo p ed  a c o n ti n u o u s •m etho d o f m a n u fa c tu r in g  M et hyl 
N i t r a t e  from  m eth an o l an d d i l u t e  n i t r i c  a c id .  T h is  m etho d gav e a 
p u r e r  & much more s t a b l e  p ro d u c t th a n  t h a t  p re p a re d  p r e v io u s ly .

T h is  com pound i s  a more p o w e rf u l e x p lo s iv e  th a n  N i t r o g ly c e r in ,  
w it h  a b r i s a n c e  e x c e e d in g  t h a t  o f an y o th e r  h ig h  e x p lo s iv e  know n.
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M yr ol  ( c o n t ’d )

I t s  s e n s i t i v i t y  to  shock  i s  th e  sam e a s  t h a t  o f PETN. P u re  M et hyl 
N i t r a t e  i s  a c l e a r ,  m o b il e  l i q u i d  w it h  a b o i l i n g  p o in t  o f 63 °C .
I t  i s  i n s o l u b l e  in  w a te r .

Th e m ost  s u i t a b l e  s o l u t i o n  o f M yr ol  i s  th e  a z e o t r o p i c  m ix tu re  
c o n s i s t i n g  o f M eth y l N i t r a t e  757, & m eth an o l 25%. I t  h as  a b o i l i n g  
p o in t  o f  5 7 .5 °C . Some o th e r  p r o p e r t i e s  a re :  V e lo c i ty  of d e to n a t io n  
7500-8 200  m e te r s / s e c o n d ;  vo lu m e o f g a s e s '8 73  l i t e r s / k g ;  h e a t  o f ' 
e x p lo s io n  1640-1 700 c a l/ g m ; po wer  & b r i s a n c e ,  s i m i l a r  to  N i t r o 
g l y c e r in ;  s e n s i t i v i t y  to  sh o c k , s i m i l a r  to  D in i tr o b e n z e n e ;  an d 
t o x i c i t y ,  s i m i l a r  to  N i t r o g ly c e r in  & PETN.

L iq u id  M yr ol  m ix tu re s  w er e use d  fo r  m i l i t a r y  & c o m m erc ia l
b l a s t i n g  o p e r a t i o n s ,  a s  a b u r s t i n g  c h a rg e  in  B a n g a lo re  T o rp e d o e s , 
i n  m in e f i e l d  c l e a r a n c e ,  an d as a R ock et  f u e l .  A m ix tu re  o f M et hyl 
N i t r a t e  887. & m o n o n it ro b e n z e n e  12% was use d  as th e  b u r s t i n g  c h a rg e  
i n  l a r g e  M ines  c o n s i s t i n g  o f r e c t a n g u la r  s h e e t - i r o n  b o x e s . A 
90 /1 0  m ix tu re  wa s a l s o  use d  to  i n c r e a s e  th e  p e n e t r a t i n g  e f f e c t  o f 
sh aped  c h a r g e s .  T h is  was acco m p li sh e d  by p la c in g  a g l a s s  am poule , 
f i l l e d  w it h  th e  m ix tu re , i n  th e  a i r  sp a ce  be tw een  th e  con cav e  .
s u r f a c e  o f th e  shaped  c h a rg e  an d th e  s h e l l  n o s e . For maximum 
e f f e c t  th e  i n i t i a t o r  ( fu z e )  was p la c e d  a t  th e  t a i l  en d o f th e  
c h a rg e , su ch  as  6 0 /4 0  C y c lo to l .

O th e r M yr ol  e x p lo s iv e  m ix tu re s  in c lu d e :  .

a) S o f t j e l l i e d  m ix tu re s  o b ta in e d  by i n c o r p o r a t in g  3-5% o f N i t r o 
c e l l u l o s e ,  an d a d d in g  p u lv e r iz e d  s o l i d s .  Su ch  a s o l i d  f i l l e r  was 
u se d  as  th e  b u r s t i n g  c h a rg e  o f P r o je c to r  M in es.

b)  Har d j e l l i e d  P r o p e l l a n t s  o b ta in e d  by i n c o r p o r a t in g  25 -3 07 , o f 
N i t r o c e l l u l o s e  i n t o  7 5 /2 5  M yro l.  Such  m ix tu re s  fo rm ed  u n if o rm ly  
h a rd  c o l l o i d s  s u i t a b l e  as  R ocket P r o p e l l a n t s .

c) A h a rd  j e l l i e d  e x p lo s iv e  p re p a re d  by g e l a t i n i z i n g  N i t r o c e l l u l o s e  
w it h  a m ix tu re  o f M eth yl N i t r a t e  91 -957 , & m o n o n it ro b e n z e n e  5-9% . r I t  
was u se d  a s  a b o o s te r  c h a rg e . t

d)  A s o l i d ,  h ig h ly  h r i s a n t  e x p lo s iv e  c o n s i s t i n g  o f  30 -4 07 , o f  7 5 /2 5  
M yr ol  w it h  su ch  am ounts  o f h y d ra te d  c a lc iu m  n i t r a t e  & l i g n i n  as  to  
g iv e  a z e ro  oxygen  b a la n c e . T h is  m ix tu re  was  use d  as  a b u r s t i n g  
c h a rg e  f o r  Bombs 6c La nd  M in es.
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M yr ol  ( c o n t ’d )

e)  A s o l i d  e x p lo s iv e  c o n s i s t in g  of M et hy l N i t r a te /b e n z e n e  (9 0 /1 0 )
307,, h y d ra te d  c a lc iu m  n i t r a t e  557>, f in e  alum inum  po wde r 107, & 
p u lv e r iz e d  p e a t 57O. T h is  i s  a h ig h ly  b r i s a n t  & p o w e rf u l e x p lo s iv e  
h a v in g  a z e ro  ox yg en  b a la n c e . I t  was p ro p o se d  as  th e  f i l l e r  fo r  
w arh eads o f V -l  & V-2 R o c k e ts .

f )  A s o l i d  e x p lo s iv e  c o n s i s t in g  of 85 /1 5  M et hyl N i t r a te /m o n o n i t r o -
benzene  g e l a t i n i z e d  w it h  N i t r o c e l l u lo s e ,  an d m ix ed  w it h  ^s aw du st & 
h y d ra te d  c a lc iu m  n i t r a t e :  T h is  m ix tu re  was use d  in  Hand  G re nad es  
an d in  m in in g  o p e r a t io n s .  .

g)  A s o l i d  b r i s a n t  e x p lo s iv e  c o n s i s t in g  of M yro l,  p o ta s s iu m  n i t r a t e  
alum in um  & p e a t .  Su ch  a m ix tu re  was use d as th e  b u r s t i n g  c h a rg e  in  
Hand G re nades 6c Land M in es , an d in  ro c k  b l a s t i n g .

N e o ro d it  HEXAMIT
...............   NEORODIT

T h is  i s  a com m erc ia l e x p lo s iv e  c o n s i s t in g  o f H e x a n it ro -  
d ip h e n y la m in e  60 -707 o 6c TNT 40 -3 07 ,. I t  wa s use d  f o r  ro ck  b l a s t i n g ,  
u p ro o ti n g  st um ps 6c g e n e ra l  d e m o lit io n .

Se e a l s o  H exam it . , i

N ip o l i t  NIPOLIT

A P r o p e l l a n t  o r E x p lo s iv e  c o m p o s it io n , d e v e lo p ed  d u r in g  WW I I  
a t  th e  K ra ib u rg  p l a n t  o f th e  D eu ts che  Spre ngch em ie  G e s e l l s c h a f t  m it  
b e s c h r a n k te r  H a ftu n g . Two c o m p o s it io n s  a re  r e p o r te d :

N ip o l i t  ( t u b e s ) .  PETN 357,, N i t r o c e l l u lo s e  (1 2.6 7, N it ro g e n )
34. 17 .,  D ie th y le n e g ly c o l  D i n i t r a t e  307,,  s t a b i l i z e r  0.7 57a, 
m ag ne sium  o x id e  0.05 7,  6c g r a p h i te  0 .1 7,.

N ip o l i t  ( s t i c k s ) .  PETN 507,, N i t r o c e l l u lo s e  (1 2.6 7, N it ro g e n )
29.1 7.,  D ie th y le n e g ly c o l  D i n i t r a t e  207,,  s t a b i l i z e r  0 .7 57,, 
m ag ne sium  o x id e  0.05 7,  6c g r a p h i te  0 .1 7,.

N ip o l i t  i s  p re p a re d  by a i r - a g i t a t i n g  a w a te r  s l u r r y  o f  N i t r o 
c e l l u l o s e  6c D ie th y le n e g ly c o l  D i n i t r a t e  in  a l e a d - l i n e d  v e s s e l .
A f te r  15-2 0 m in u te s  s t i r r i n g ,  th e  mass i s  c e n t r i f u g e d  to  remov e a l l
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N i p o l i t  ( c o n t ’d )

b u t 257o o f  w a te r .  Th e r e s u l t i n g  cake i s  kneaded  a t  50°C in  a W er ner - 
P f l e i d e r e r  m ach in e  w it h  th e  c a lc u la t e d  am ou nt  o f PETN, som e w a te r ,

m ag ne si um  o x id e  & g r a p h i t e .  A f te r  15 m in u te s  o f k n e a d in g , th e  
p a s te  i s  t r a n s f e r r e d  to  r u b b e r - l i n e d  bag s w here  i t  i ’s a ll o w e d  to  ag e 
f o r  48 -7 2  h o u r s .  The ag ed  p a s te  i s  p a s se d  15-2 0 ti m e s  th r u  a p a i r  
o f  v e r t i c a l  r o l l s  m a in ta in e d  a t  75°C (o r  90-1 00°C ) to  p ro d u ce  a 
s h e e t  w hic h  i s  l a t e r  e x tr u d e d  a t  a p r e s s u r e  o f 20 0 k g /s q  cm & 
te m p e ra tu re  o f 80°C . The r e s u l t i n g  tu b e s  o r s t i c k s  a r e  c u t  i n t o  
th e  d e s i r e d  l e n g t h s .

In  u s in g  N i p o l i t  th e  " s t i c k "  i s  w e tt e d  w i th  a c e to n e  6c 
push ed  i n t o  th e  " tu b e " ,  o f su ch  a le n g th  t h a t  on e en d i s  f l u s h ,  
le a v in g  a c a v i ty  i n  th e  o th e r  en d to  accdm odate  a D e to n a to r . T h is  
a ssem b ly  wa s u se d  as  a b o o s te r  c h a tg e  in  am m u n it io n .

Se e a l s o  H e x o l i t ;  a s  w e l l  a s  H o lt e x  u n d e r  S w is s 
E x p lo s iv e s . ~ '

N i t r o b a r o n i t  DYNAMITE
............. .. ............ NITROBARONIT

T h is  i s  an  e a r l y  German , a lu m in iz e d  Ammonium N i t r a t e
p c p lo s iv e .  Two c o m p o s it io n s  w er e ex am in ed  a f t e r  WW I I  by L.  M en ard 
[M em ori al de  l ’A r t i l l e r i e  F r a n c a is e  ( P a r i s )  22, 569  (1 948)J

N i t r o b a r o n i t  A . Ammonium N i t r a t e  827O, N i t r o g l y c e r in  57O, 
l i q u i d  D in i t r o to lu e n e  57O, p e tr o le u m  t a r  1.57 O, woo d m ea l 1.57>
6c al um in um  57O. I t s  CUP v a lu e  i s  124% ( P i c r i c  A ci d  = 1 0 0 ).

: I
N i t r o b a r o n i t  B. Ammonium N i t r a t e  697O, N i t r o g l y c e r in  227O, 
C o ll o d io n  C o tt o n  O.757>,  l iq u i d  D in i t r o to lu e n e  3%, t a r  27>, 
wood  m ea l 1.257> 6c alum in um  27O. I t s  CUP v a lu e  i s  126%.

Se e a l s o  B e r c l a v i t  B.

N i t r o c e l l u l o s e  ( N i t r o z e l l u l o s e )

N i t r o c h l o r i n

NITROCELLULOSE

NITROCHLORIN

A lo w - f r e e z in g  e x p lo s iv e  o i l  c o n s i s t i n g  o f  D in i t r o c h lo r o h y d r in  
80 $ & N i t r o g l y c e r in  2 0 $ . I t  i s  p r e p a re d  by  n i t r a t i n g  com m erc ia l 
m o n o ch lo ro h y d ri n  c o n ta in in g  g l y c e r in .  I t  was u se d  in  th e  m an u fa c tu re  
o f  m i l i t a r y  e x p lo s iv e s  & some com m erc ia l D ynam it es .
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German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

NITROFORM
N it ro fo rm  o r T r in i tr o m e th a n  TRINITROMETHANE

T h is  c o lo r l e s s  c r y s t a l l i n e  co mp ound , 3 J , was p re p a re d
& ex am in ed  d u r in g  WW I I  by Dr.  Sch im m el sc hm id t who reco mmen de d i t s  
p r e p a r a t i o n  from  T e t r a n it ro m e th a n e , p o ta s s iu m  h y d ro x id e  & h y d ro gen  
p e ro x id e . H is  p r e f e re n c e  fo r  t h i s  m etho d i s  based  on th e  c la im  
t h a t  th e  p re v io u s  m etho d o f r e a c t i n g  T e t ra n it r o m e th a n e , p o ta ss iu m  
h y d ro x id e  & h y d ra z in e  i s  h az a rd o u s  s in c e  H y d ra zo ic  Aci d (H yd ro ge n 
A zid e) i s  a l s o  fo rm ed  in  th e  r e a c t i o n .  N it ro fo rm  i s  l i b e r a t e d  
from  i t s  p o ta s s iu m  s a l t  by d i s t i l l a t i o n  a t  re d u c e d  p r e s s u r e  in  th e  
p re s e n c e  o f s u l f u r i c  a c id .  The p ro d u c t has a m e l ti n g  p o in t  of 
26 .4 °C  vs 22°C o b ta in e d  by p re v io u s  i n v e s t i g a t o r s .

In  th e  c o u rs e  of i n v e s t i g a t i n g  th e  r e a c t i o n s  be tw een  N i t r o 
fo rm  & o rg a n ic  co m po un ds , Dr.  Sch im m el sc hm id t o b ta in e d  s e v e r a l  
h ig h ly  e x p lo s iv e  s u b s ta n c e s :

a )  On t r e a t i n g  N it ro fo rm  w it h  v in y l- m e th y l k e to n e , T r in i t r o p r o p y l - 
m e th y l K e to n e , ( 0 2 ^ 3  OCH 2 ’CH2' COCH3, was  o b ta in e d . T h is  com pou nd 
i s  s i m i l a r  to  RDX in  e x p lo s iv e  pow er .

b)  When a c e ty le n e  was bubb le d  th ru  N it ro fo rm  c o n ta in in g  a l i t t l e  
m e rc u r ic  n i t r a t e  an d th e  p ro d u c t,  C ^ :  C H-C (NO 2)3 , a g a in  r e a c te d  
w it h  N it ro fo rm , an  e x tr e m e ly  p o w erf u l e x p lo s iv e  wa s o b ta in e d .
T h is  p ro d u c t i s  b e li e v e d  to  be  a m ix tu re  o f 1 ,4 - D i t r i n i t r o b u t a n e , 
(O2N) 3C *CH2 "CH2 * 0 ( ^ 2 )  3 & H e x a n i t r o is o b u ta n e , CH3 • CH jC(NO2) 3 ^2 •

c) R e a c ti o n  o f N it ro fo rm  w it h  fo rm ald ehyde  ga ve T r i n i t r o e t h a n o l , 
CH2 OH-C(NO2 ) 3 .

Th e p o s s ib l e  m i l i t a r y  a p p l i c a t i o n  of th e s e  e x p lo s iv e s  i s  n o t 
r e p o r t e d .

N i t r o g ly c e r in  o r N i t r o g ly z e r in  NITROGLYCERIN

T h is  e x p lo s iv e  was m an u fa c tu re d  in  Germany  by th e  n i t r a t i o n  of 
g l y c e r in  e i t h e r  by a b a tc h  p ro c e s s  or by a c o n ti n u o u s  m et hod, su ch  
a s  t h a t  o f Sc hm id , M e is sn e r o r B ia z z i .

I t  wa s use d  p r im a r i ly  in  th e  m a n u fa c tu re  o f D ouble -B ase  
P r o p e l l a n t s ,  an d in  m ix tu re s  w it h  N i t ro g ly c o l  f o r  some co m p o s it e  
m i l i t a r y  e x p lo s iv e s  6c com m er ci al  D ynam it es.
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N i t ro g u a n id in  NITROGUANIDINE

T h is  e x p lo s iv e  was p re p a re d  in  Germany  by t r e a t i n g  G u a n id in e  
N i t r a t e  w i th  c o n c e n t r a te d  s u l f u r i c  a c id  a t  45°C . I t  wa s use d  
d u r in g  WW I I  f o r  th e  m a n u fa c tu re  o f T r ip le -B a s e  P r o p e l l a n t s ,  c a l l e d ,  
G u d o lp u lv e r , an d in  a nu mbe r o f c o m p o s it e  e x p lo s iv e s .  N i t r o g u a n i 
d in e  wa s a l s o  u sed  a lo n e  in  th e  nose  of th e  1800 k i lo g ra m  Ar mor 

P i e r c in g  Bomb a s  a p r o t e c t i o n  ^b um pe r)  f o r  th e  m or e s e n s i t i v e  m ai n 
b u r s t i n g  c h a rg e  c o n s i s t i n g  o f F u l lp u lv e r  Nr 1 0 9 .

N i t r o l i t  NITROLIT

An A m a to l- ty p e  e x p lo s iv e  in  w hic h T r i n i t r o a n i s o l e  i s  u se d  to  
r e p la c e  TNT. Th e m ix tu re ^  c o n s i s t i n g  o f T r i n i t r o a n i s o l e  607o & 
Ammonium N i t r a t e  407o^ is  l i g h t  y e ll o w  in  c o lo r ,  w it h  a m e l t in g  p o in t  
o f 7-5°C w hic h  p e rm i ts  i t  to  be c a s t  lo a d e d . I t s  e x p lo s iv e  p r o 
p e r t i e s  a r e  s i m i l a r  to  th o s e  o f US 60 /4 0  Amatol  (G erman  F u l lp u lv e r  
Nr 88 o r  Fp 4 0 /6 0 ) , b u t i t  i s  h y g ro s c o p ic .

N i t r o l i t  was u sed  as  th e  b u r s t i n g  c h a rg e  in  Se a M in es  & in  
T o rp e d o e s .

N i t ro p e n ta  o r N i t r o -  PETN
p e n t a e r y t h r i t

Se e P e n t r i t .

N i t r o z e l l u l o s e  ( N i t r o c e l l u l o s e )  ■ NITROCELLULOSE

' GELATIN DYNAMITE
N o b e l it  NODE LIT

A p e r m is s ib le  Ammonium N i t r a t e  G e la t in  D yn am ite u se d  b e tw een  
WW I  & WW I I .  ■ •

Se e N o b e l i t  u n d e r , Sw ed is h E x p lo s iv e s .
O ct ogen  HMX

T h is  comp ou nd  i s  p r e s e n t  as  an  im p u r it y  i n  RDX m a n u fa c tu re d  
e i t h e r  by th e  E -V e rfa h re n  (E -P ro c e s s )  or by th e  K A -V erf ah re n  (KA-

P r o c e s s ) . Th e Ge rm an  fo und Oc tQ ge n to  be  more s e n s i t i v e  to  f r i c t i o n  
an d more s t a b l e  to  h e a t  th a n  RDX.

Se e a l s o  H ex ogen . .
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Parammon PARAMMON

T his  e x p lo s iv e  i s  a m ix tu re  of Ammonium P e r c h lo r a te  907> 6c 
p a r a f f i n  107o . A m ix tu re  of Ammonium P e r c h lo r a te  6c TNT g iv e s  a more 
b r i s a n t  e x p lo s iv e , an d a m ix tu re  w it h  D in it ro b e n z e n e  g iv e s  a l e s s  
s e n s i t i v e  e x p lo s iv e .  Thes e m ix tu re s  w er e d e v e lo p ed  f o r  m i l i t a r y  
p u r p o s e s .

P e n to l PENTOLITE

Se e F u l lp u lv e r  Nr 42 u nder F u l lp u lv e r .

P e n t r i t ,  N i t ro p e n ta  or  
N i t r o p e n t a e r y th r i t

PETN

PETN was m an u fa c tu re d  in  Germany by  b a tc h ;  c o n ti n u o u s  & se m i
c o n ti n u o u s  m eth o d s. The  b a tc h  metho d was  e s s e n t i a l l y  th e  sam e as

t h a t  u sed  in  th e  USA. The c o n ti n u o u s  metho d was c o n d u c te d  a t  th e  
T r o is d o r f  F a b r ik  an d th e  s e m i- c o n ti n u o u s  m etho d a t  th e  Krummel 
F a b r ik  of  Dyn am it A k t i e n g e s e l l s c h a f t . PETN was u s u a l ly  p h le g m a ti z e d  
( d e s e n s i t i z e d )  w it h  107o of  e i t h e r  Mon tan  wax or  a s y n th e t i c  IG 
F arb en  wax  4 1 a .

S t r a i g h t  PETN was use d under th e  name F u l lp u lv e r  Nr 3 or Np 
( N i t r o p e n ta )  as a D e to n a to r , an d as  th e  b u r s t i n g  c h a rg e  in  G re nad es  
6c s m a l l - c a l i b e t  S h e l l s .  S t r a ig h t  PETN was  a l s o  use d  in  a co m p o sit e  
P r o p e l l a n t /E x p lo s iv e  c a l l e d  N i p o l i t .

The use  o f PETN-wax m ix tu re s  was  much more common:- As 
f i l l e r s  f o r  S h e l l s ,  Bombs, G re nad es  & Se a M in es ; as b u r s t in g  c h a rg e s  
f o r  some sh a p e d -c h a rg e  am m unit io n ; as s ta n d a rd . B o o s te rs  in  chem ic a l 
6c in c e n d ia r y  am m unit io n ; as th e  s ta n d a rd  S u b -B o o s te rs  in  a l l  ty p es  
of am m unit io n ; and as  th e  c o re  of D e to n a ti n g  F u z e s .

Se e a l s o  F u l lp u lv e r  Nrs 16 , 1Z, 17 a,  28, 32 , 33 , 34 , 36 , 3Z, 
38, { ? ) , £ ? ) , (? 2 . ( Z b  ( tb  45 , 52, 52a,  N i p o l i t ,

P e n t r i t o l  . PENTOLITE

Same as P e n to l .  See  F u l lp u lv e r  Nr 42 under F u l lp u lv e r .

P e r c h l o r a t i t  • CHEDDITE

T h is  i s  a m i l i t a r y  6c i n d u s t r i a l  d e m o lit io n  e x p lo s iv e .  See  
u n d er C h ed d it  .
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P e r c h l o r a t s p r e n g s to f f e  ( P e r c h lo r a te CHEDDITE
E x p lo s iv e s )

Se e A l b i t ,  C h e d d it , G e s t e i n s s p r e n g s to f f e , L e o n i t , Pa rammon .

P f e i f p a t r o n e n  (W h is tl in g  C a r t r id g e s )  

See Feuerwerkerei.
PYROTECHNICS

PH -S al z o r D ia m in ETHYLENEDIAMINE DINITRATE

P H -S alz  was p re p a re d  in  Germany  by t r e a t i n g  e th y l e n e d i c h lo r i d e  
w it h  am mo nia  & so diu m  h y d ro x id e , fo ll o w e d  by n i t r a t i n g  w it h  n i t r i c  
a c id  (507o o f l e s s  i n  s t r e n g t h ) .  A lt hough  PH -S alz  h as  a h ig h  m e l ti n g  
p o in t  (1 8 5 °C ),  i t  h as  th e  p r o p e r ty  o f d e p r e s s in g  th e  m e l ti n g  p o in t  
o f o th e r  h ig h  m e l t in g  co m po un ds . For  t h i s  r e a s o n , P H -S alz  i s  use d  
in  a d m ix tu re s  w it h  Ammonium N i t r a t e  w it h  w hic h  i t  fo rm s a e u t e c t i c .
A m ix tu re  of PH -S alz  457O 6c Ammonium N i t r a t e  557> m e lt s  a t  105°C an d 
can  be c a s t  lo a d e d . Su ch  a m ix tu re  h as  e x p lo s iv e  p r o p e r t i e s  e q u a l 
to  TNT or A m at ol  ( 8 0 /2 0 ) , b u t i t  has th e  d is a d v a n ta g e  o f s h r in k in g  
c o n s id e r a b ly  on c o o l in g .  A d d it io n  o f aqueous c a lc iu m  n i t r a t e  to  
t h i s  m ix tu re  p r a c t i c a l l y  e l im in a te s  s h r in k a g e  an d p ro d u c e s  a v e ry  
go od  c a s t .

Th e f o ll o w in g  m ix tu re s  c o n ta in in g  PH -S alz  w ere  use d  d u r in g  
WW I I  a s  s u b s t i t u t e  b u r s t i n g  c h a r g e s ( f o r  f i l l i n g  som e S h e l l s :

a ) Fu l l p u l v e r  Nr 2 0 . Se e u n d e r F u l lp u l v e r .
b)  Fu l l p u l v e r  Nr 8 3 . See u n d er F u l lp y ly g r .
c ) Fu l l p u l v e r  Nr 8 4 . Se e u n d er F u l lp u l v e r .
d)  F u l lp u lv e r  Nr 8 6 . See u n d er F u l lp u l v e r .
e)  Am monit 43 B.  Se e T a b le  4 u n d e r AMMONITE. ‘ '
f )  Am monit Nr ( ? ) . Se e T a b le  4,
g)  Am monit H -5 . Se e T a b le  4. .
h)  Ammon it Nr ( ? ) . Se e T a b le  4,
i )  Hexo S - 2 2 . Se e u n d er U n te r w a s s e r s p r e n g s to f f e .
j )  He xa  S- 22  . Se e u n d e r  H e x a ^ S p re n g s to f f e . .
k ) S-1 6 . Se e u n d er U n te r w a s s e r s p r e n g s to f f e .
l )  Am at ol  4 1 . Se e u n d er A m ato l.

T h is  comp ou nd  wa s a l s o  u se d  s t r a i g h t  o r s l i g h t l y  p h le g m a t iz e d . 
When p h le g m a ti z e d , i t  wa s p a r t i c u l a r l y  s u i t a b l e  as  a b u r s t i n g  c h a rg e  
f o r  u se  i n  A n t i c o n c r e te  S h e l l s ,  c a l l e d  B e -G ra n a te  (B e to n  = c o n c r e te )  
i n  German .
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P ik r in s a u r e  , ' PIC RIC  ACID

D uri ng  WW I I  P i c r i c  Ac id  was  m an u fa c tu re d  f o r  u se  as  a com
p re s s e d  b o o s te r  c h a rg e ; as a f i l l e r  fo r  S h e l l s ,  Land Mine s & Dep th  
C harg es ( F u l lp u lv e r  Nr 2 ) ; and as a b u r s t in g  c h a rg e  in  s t i c k  Hand 
G re nades  ( F u l lp u lv e r  Nr 5), C ast  P i c r i c  Aci d was  use d  u n d er th e  name 
F u ll p u lv e r^ N r_ 2 4 .

P l a s t i t  PLASTIT

A German p l a s t i c  e x p lo s iv e  dev e lo p ed  d u r in g  WW I I . I t  co n 
s i s t e d  o f RDX 647, , C o ll o d io n  C o tt o n  3.57 , & l i q u id  or s e m i- l iq u id  
n i t ro h y d ro c a rb o n s  32.5 7,.  T h is  e x p lo s iv e  i s  l e s s  e f f i c i e n t  th a n  US 
C o m p o sit io n  C2 b e c au se  i t  c o n ta in s  l e s s  RDX.

Se e a l s o  H e x o p la s t 75 .

n
R a u c h sa tz e  (Sm oke  C o m p o sit io n s) PYROTECHNICS

See Feuerwerkerei.

Romper i t  1 DYNAMITE
ROMPERIT 1

T h is  i s  a WW I I  m in in g  e x p lo s iv e  c o n s i s t i n g  o f Ammonium 
N i t r a t e  867,, N i t r o g ly c e r in /N i t r o g ly c o l  107, an d TNT, alum in um  & 
o th e r  i n g r e d ie n t s  47,.

See a l s o  D o n a r it  & G e la ti n e d y n a m it .

R -S a lz R -S a lt

T h is  comp ou nd , known in  USA as  C y c lo t r im e th y le n e t r in i t r o s a m in e  
& as  R - S a l t ,  was p re p a re d  in  Germany by G. Romer e t  a l ,  by t r e a t i n g  
H e x a m e th y le n e te tr a m in e  w it h  so dium  n i t r a t e  in  a c id  s o lu t i o n .  The  
f r e e z in g  p o in t  of R -S a lt  a lo n e  i s  104-1 06°C . I t  fo rm s a e u t e c t i c  
w it h  287, D im e th y le n e d in it ra m in e  ( f r e e z in g  p o in t  13 7°C)  f r e e z in g  a t  
74 °C .

R -S a l t  was use d  in  a numb er of co m p o s it e  e x p lo s iv e  c o m p o s it io n s  
d e v e lo p e d  as m ai n f i l l e r s  f o r  am m unit io n:
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R- S a lz  ( c o n t ’d )

a ) R -S a l t  96.5 7O, p h e n a n tr e n e  2.5 % & d ip h e n y la m in e  17o . I t s  
c a s t i n g  te m p e ra tu re  i s  92 °C , d e n s i ty  1 .5 5  gm /c c , v e l o c i t y  o f 
d e to n a t io n  76 00  m e te r s /s e c o n d  an d fr ag m en t d e n s i t y  44  m e te rs  (TNT = 4 0 ) .

b) R -S a lt  96 .5 7 ,,  D im ethy  le n e d in i  tr a m in e  2 . 57> & d ip h en y  la m in e  
17o . I t s  c a s t i n g  te m p e ra tu re  i s  92 °C , d e n s i ty  1 .5 5  gm /c c , an d v e l o c i t y  
o f d e to n a t io n  78 50  m e te r s / s e c o n d .

c ) R - S a l t  46 .5 7 O, RDX 507>, p h e n a n th re n e  2 . 57O & d ip h en y  la m in e
17o. I t s  c a s t i n g  te m p e ra tu re  i s  92 °C ; d e n s i t y  1 .6 5  gm /c c ; le a d  p l a t e  
t e s t  v a lu e ,  more e f f e c t i v e  th a n  50 /5 0  C y c lo to l ;  an d f ra g m e n t d e n s i ty  
47 m e te r s .  , ,

d)  R - S a l t  46 .5 7 O, p o ta s s iu m  n i t r a t e  507o , p h e n a n th re n e  2. 57 O & 
d ip h en y  la m in e  17o . I t s  c a s t i n g  te m p e ra tu re  i s  94 °C ; d e n s i t y  1 .7 7  
gm /c c:  v e l o c i t y  of d e to n a t io n  6100  m e te rs /s e c o n d ;  le a d  p l a t e  t e s t  
v a lu e ,  more e f f e c t i v e  th a n  6 0 /4 0  A m at ol;  an d f ra g m en t d e n s i t y  47 
m e t e r s .

e)  R - S a l t  407o, RDX (p h eg m ati zed  w it h  57O M on tan wa x)  407> & 
alum in um  207o .

f )  R -S a l t  36 .5 7,,  RDX 507o , al um in um  107o , p h e n a n th re n e  2 . 57O & 
d ip h en y  la m in e  17o . I t s  c a s t i n g  te m p e ra tu re  i s  95 °C ; d e n s i t y  1 .6 4  
gm /c c; le a d  p l a t e  t e s t  v a lu e ,  mo re e f f e c t i v e  th a n  6 0 /4 0  A m ato l;  an d 
f ra g m en t d e n s i t y  47  m e te r s .

g )  R - S a l t  36.57> , RDX 407o , alum in um  207>, p h e n a n th re n e  2 . 57o & ,
d ip h en y  la m in e  17o . I t s  c a s t i n g  te m p e ra tu re  i s  95 C; c a s t  d e n s i t y  
1 .7 4  gm /c c; v e l o c i t y  o f  d e to n a t io n  7750 m e te r s / s e c o n d ;  an d le a d  
p l a t e  t e s t  v a lu e ,  more th a n  6 0 /4 0  A m at ol.

h ) R - S a l t  367o, RDX 507o, Dim ethy  le n e d in i  tr a m in e  127O, 
d ip h en y  la m in e  17o & u n a c c o u n te d  17o. I t s  c a s t i n g  te m p e ra tu re  i s  84 °C .

A ll  o f th e  ab ove c o m p o s it io n s  a r e  r e p o r te d  to  be  o f s a t i s f a c t o r y  
s t a b i l i t y  a t  10 0° C, an d to  show no e v id e n c e  o f e x u d a ti o n  a t  70 °C .

S ch ie ssb a u m w o ll e  o r GUNCOTTON
S c h ie s s w o l le _

T h is  N i t r o c e l l u l o s e  o f 13 .257 O N it ro g e n  c o n te n t  c o rre s p o n d s  
a p p ro x im a te ly  to  US G u n c o tt o n .
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German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

S c h ie s s w o ll e  18 or TSMV1-101 SCHIESSWOLLE 18
: I

T h is  e x p lo s iv e  i s  an  a lu m in iz e d  Hex am i£ . I t  c o n s i s t s  o f TNT 
607,,  H e x a n it ro d ip h e n y la m in e  247, & alum inum  167>. I t  was use d  d u r in g  
WW I I  as  a c a s t a b l e  b u r s t in g  c h a rg e  in  Se a M in es , T o rp e d o es , Dep th  
Bombs & i n  u n d e rw a te r  D e m o li ti o n  C h a rg es .

Se e a l s o  Hex a 6c H exam it .

S ch w arz p u lv e r BLACK POWDER

German B la ck  Po wde r c o m p o s it io n s  a re  as  fo ll o w s : 
n

M il i t a r p u l v e r  ( M i l i t a r y  Po wde r)  . P o ta ss iu m  n i t r a t e  75 7,  
c h a rc o a l  157, & s u l f u r  107

n
M ari ne C e s c h u tz p u lv e r  (Navy  G unpow der ). P o ta ss iu m  n i t r a t e  75 7,  
beech  c h a rc o a l  167, & s u l f u r  97 .

J a g d p u lv e r  (H u n ti n g  o r S p o r ti n g  P o w d er) . P o ta ss iu m  n i t r a t e  
7 8 .5 7 , c h a rc o a l  1 1 .5 7  & s u l f u r  10 7.

S p re n g p u lv e r  ( B la s t in g  Pow der ),  a .  P o ta ss iu m  n i t r a t e  65 7,  
c h a rc o a l  207, 6c s u l f u r  157i> b.  P o ta ss iu m  n i t r a t e  66 7;  c h a r 
c o a l  2 1 .5 7  6c s u l f u r  1 2 .57 j c .  P o ta ss iu m  n i t r a t e  70 7,  c h a r 
c o a l 167, 6c s u l f u r  147> d . P o ta ss iu m  n i t r a t e  74 7,  c h a rc o a l  
167, 6c s u l f u r  10 7.  Thes e po wde rs  w er e m a n u fa c tu re d . by th e  
P u lv e r f a b r ik  Sp an da n n e a r  B e r l in .

S p re n g p u lv e r . Sodiu m n i t r a t e  65 7,  c h a rc o a l  187, 6c s .u lf u r  17 7.

S p re n g p u lv e r  B . P o ta ss iu m  n i t r a t e  767, c h a rc o a l  147  6c s u l f u r  
10 7.  ’

SH -S al z ' RDX

One of s e v e r a l  Ger man nam es f o r  RDX d ep en d in g  up on  i t s  
m etho d of m a n u fa c tu re .-  SH -S al z i s  m an u fa c tu re d  by th e  d i r e c t  
n i t r a t i o n  o f h e x a m e th y le n e te tr a m in e  as d e s c r ib e d  u nder Hex og en .
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German Explosives
R e fe re n c e  in  
G e n e ra l In d ex

S ic h e r h e i t s d y n a m i t  ( S a f e ty  D ynam ite) DYNAMITE

T h is  c l a s s  o f  D ynam it es c o n ta in  2 0 -2 5$  o f  N i t r o g l y c e r in  ( o r  a 
m ix tu re  o f  N i t r o g l y c e r in / N i t r o g l y c o l  ( 4 / l ) ,  D in i t r o c h lo r o h y d r in  
(w h ic h  s e r v e s  a s  a  p h le g m a t iz e r )  & a "d ope"  (s u c h  a s  Ammonium 
N i t r a t e  o r  wood m e a l) . T hese  e x p lo s iv e s  a r e  s a f e  to  u s e ,  h a n d le  
& t r a n s p o r t .

. i

See  a l s o  D y n am it .

S ig U a lm i t te ln  ( s i g n a l  D e v ic e s )  PYROTECHNICS

Se e F e u e rw e rk e r e i .

S in o x y d s a tz  o r  S in o x y d  SINOXYDSATZ

Se e T e t r a z e n  u n d e r  S w is s E x p lo s iv e s .

S p r e n g g e la t in e  ( B l a s t in g  G e la t in )  BLASTING GELATIN

Ge rm an  B l a s t i n g  G e la t in  c o n ta in s  N i t r o g l y c e r in  91“93$  & 
C o ll o d io n  C o tt o n  (N i tr o g e n  c o n te n t  1 1 .8 - 1 2 .4 $ )  7 -9 $  • Th e 9 3 /7  
m ix tu re  h a s  th e  f o l lo w in g  p r o p e r t i e s :  D e n s it y  o f  lo a d in g  1 -5 5  
gm /c c; im p a c t s e n s i t i v i t y  w it h  2 kg  w e ig h t 12 cm; v e l o c i t y  o f  
d e to n a t io n  7800 m e te r s / s e c o n d ;  T ra u z l  t e s t  v a lu e  52 0 c c ; te m p e r
a tu r e  o f  e x p lo s io n  4 2 1 0 °C; vo lu m e o f  g a se s  a t  NTP 71 2 l i t e r 's / k g ;  
and  s p e c i f i c  p r e s s u r e  12 00  k g /s q  cm. •

Se e a l s o  D yn am it  & G e la t in e d y n a m it .

S p re n g k a p s e l ( B l a s t in g  Cap ) DETONATOR AND
BLASTING CAP CHARGES

Se e u n d e r  D e to n a to re n -  un d S p re n g k a p se ln -L a d u n g e n .

S p re n g k o rp e r  28  SPRENGKORPER 28

T h is  na me,  m ea nin g " e x p lo s iv e  p a t t e r n  1 9 2 8 " , i s  a p p l i e d  t o  . 
c h a rg e s  o f  e i t h e r  TNT o r  P i c r i c  A c id  p r e s s e d  i n to  b lo c k s  2"  X 1 5 /8 "  
X 2 3 /4 "  w ra pped  in  wax ed  p a p e r , o r  p la c e d  in  b a k e l i t e  c o n t a i n e r s .  
T hese  b lo c k s  w ere  u se d  d u r in g  WW I I  a s  D e m o li ti o n  C harg es 'i n  La nd  
M in es,  su ch  a s  th e  G la sm in e 4 3 ( f ) .

S p r e n g n ie t  (E x p lo s iv e  R iv e t )  SPRENGNIET

The e x p lo s iv e  c o m p o s it io n  c o n s i s t s  o f  M a n n it o l H e x a n i t r a te  
25$; T e tra c e n e  10 $ & al um in um  po w de r I t  i s  a  p r im in g
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German E x p lo s iv e s  G e n e ra l In dex

S p re n g n ie t (E x p lo s iv e  R iv e t)  ( c o n t ’d)

c o m p o s it io n  s e n s i t i v e  to  fl a m e , im pact & f r i c t i o n .  I t s  p r o p e r t i e s  
& u se  in  e x p lo s iv e  r i v e t s  a re  r e p o r te d  by E .R . vo n Herz e t  a l  
'^German P a te n t  7082 38  (J u n e  19 41) & Che m ic al  A b s t r a c t s  37 -, 2938  
(1943)^  an d by E .R . vo n Herz j E x p lo s iv s to f f e  1954 , 29-3 8 (1 9 5 4 )^ .

S p re n g o l (E x p lo s iv e  O il )  NITROGLYCERIN

See Nitroglycerin. '

T e ta n , T e t r a n it r o m e th a n  or  TETRANITROMETHANE
X ^ S to ff  .................... -

As th e  c l a s s i c a l  m etho d of p re p a r in g  ’’T e ta n ” from  a c e t i c  
a n h y d rid e  & n i t r i c  a c id  was c o n s id e re d  v e ry  e x p e n s iv e , a new m etho d 
w as , d e v e lo p ed  in  Ge rm an y, d u r in g  WW I I ,  by D r.  S ch im m els chm id t.
The p ro c e d u re  d e v e lo p ed  i s  e s s e n t i a l l y  th e  r e a c t i o n  betw een  a c e t y 
le n e  & n i t r i c  a c id  to  g iv e  N it ro fo rm  ( T r in i t r o m e th a n e ) , an d th e  
h e a t in g  o f a m ix tu re  of N it ro fo rm  & n i t r i c  a c id  w it h  s u l f u r i c  a c id  
to  y i e l d  T e t r a n i t r o m e th a n e . T h is  c o lo r l e s s  l i q u i d ,  C (N 02)^ j has a 
f r e e z in g  p o in t  o f -1 4°C .

The f i r s t  ’’T e ta n ” e x p lo s iv e  m ix tu re  Used c o n s is te d  of v e ry  
f in e l y  p u lv e r iz e d  alum inum  po wd er  ( c a l le d  P y r o s c h l i f f ) , ’’T e ta n ” , a 
h y d ro c a rb o n  r i c h  in  hydro gen  & a h ig h ly  d i s p e r s e d  s i l i c a  ( c a l l e d  
K ^ -S to ff )  as  a c o n s o l id a t in g  a g e n t.  T h is  s o l i d  c o m p o s it io n  p o s s e s s e s  
a v e ry  h ig h  b l a s t  e f f e c t  an d a c o m p a ra ti v e ly  low  v e lo c i t y  o f 
d e to n a t io n .  I t  was  use d  as  a b u r s t in g  c h a rg e  in  u n d e rw a te r  am m un it 
io n . O th er co m p o sit e  e x p lo s iv e s  c o n s is te d  o f ’’T e ta n ” w it h  l iq u id  
o r p u lv e r iz e d  c a rb o n  c o n ta in in g  s u b s ta n c e s  su ch  as  h y d ro c a rb o n s , 
c o a l ,  c h a rc o a l  & n it ro c o m p o u n d s . Some o f th e s e  m ix tu re s  a r e  more 
p o w e rfu l & b r i s a n t  th a n  TNT, P i’c r i c  A cid , PETN or RDX. 'On e o f th e  
m os t p o w e rf u l & b r i s a n t  e x p lo s iv e s  known i s  a m ix tu re  of ’’T e ta n ” & 
to lu e n e ,  w hic h h as  a v e lo c i t y  o f d e to n a t io n  a b o u t 9300 m e te r s / s e c o n d .

See a l s o  N it ro fo rm . •

T e t r a n i t r o c a r b a z o l  o r TETRANITROCARBAZOLE
Gelbm eh l (Y el lo w  F lo u r)

T h is  y e ll o w -c o lo re d  e x p lo s iv e  comp ou nd , b e c au se  of i t s  non
h y g ro sc o p ic  & n o n - c o r ro s iv e  n a tu r e ,  was p ro p o sed  d u r in g  WW I I  as  a
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T e t r a n i t r o c a r b a z o l  ( c o n t  ’d)

s u b s t i t u t e  f o r  B la ck  Po wde r i n  r o c k e t - t y p e  i l l u m i n a t i n g  f l a r e  & .
i g n i t e r  c o m p o s i t io n s . P r i o r  to  1945  th e  German s u sed  B la ck  Po wde r 
a s  th e  ’’in t e r m e d ia t e ” i g n i t e r  c o m p o s it io n  w h ic h , in  c o n ta c t  w i th  
m a g n e s iu m -c o n ta in in g  f l a r e  c o m p o s it io n s , wa s fo und  to  c a u se  
d e t e r i o r a t i o n  o f  th e  p y ro te c h n ic  d e v ic e . I n  o r d e r  to  a v o id  
d e s t r u c t i o n  o f an y p y r o te c h n ic  d e v ic e s  in  s t o r a g e ,  an d to  p r e v e n t  
an y f u tu r e  d e v ic e s  fr om  bec om in g u n s e r v i c e a b l e ,  th e  fo ll o w in g  
c o m p o s it io n  wa s d e v e lo p e d  to  r e p la c e  B la ck  Po w de r:  T e t r a n i t r o 
c a r b a z o le  307>, p o ta s s iu m  n i t r a t e  40% & al um in um  po wde r 307o ,

T e t r a n i t r o m e th a n  TETRANITROMETHANE

Se e T e ta n .

T e t r a - S a l z  TETRA-SALZ

T h is  comp ound  wa s p re p a re d  in  Ge rmany in  th e  p u re  s t a t e  by 
th e  i n t e r a c t i o n  o f M eth y l N i t r a t e  w it h  t r im e th y la m in e . I t  i s  n o t ,  
i t s e l f ,  an  e x p lo s iv e , b u t i t  fo rm s p o w e rf u l e x p lo s iv e  c o m p o s it io n s  
wh en  m ix ed  w i th  o x id iz in g  a g e n ts ,  su ch  as  n i t r a t e s .  M ix tu re s  o f 
T e t r a - S a l z  w i th  n i t r a t e s  w er e fo un d to  be s u i t a b l e  b u r s t i n g  .c h a rg e s  
in  P r o j e c t i l e s ,  an d f o r  th e  p r e p a r a t i o n  o f P r o p e l l a n t s  f o r  cannons 
& r o c k e t s .

Se e Am mo nit_Nr_ (? )  in  T a b le  4 u n d e r AMMONITE.

T e t ra z e n  TETRACENE

T h is  comp ou nd  wa s p re p a re d  i n  Ge rmany  u s in g  th e  same  e q u ip 
m en t a s  u sed  in  th e  p r e p a r a t i o n  o f .Lead A zid e 6c Le ad  S ty p h n a te . 
T e t ra c e n e  wa s u se d  a s  an  i n g r e d i e n t  of some i n i t i a t i n g  an d p r im in g
c o m p o s i ti o n s . Se e T e t r a z e n  u n d e r Sw is s E x p lo s iv e s .

Se e a l s o  I n i t i a l s p r e n g s t o f f e  & Z u n d h u tc h e n s a tz e .
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German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

T e t r y l  TETRYL

The Ge rm ans use d  a s e m i- c o n ti n u o u s  m etho d f o r  th e  m a n u fa c tu re  
o f T e t r y l  a t  th e  T r o is d o r f  F a b r ik  DAG. The m o is t T e t r y l  was 
r e c r y s t a l l i z e d  from  a c e to n e  by a s p e c ia l  p ro c e s s  (v ag u e ly  d e s c r ib e d )  
an d th e n  d r ie d  & s c re e n e d .

T e t r y l  was use d d u r in g  WW I I  as a s u b -b o o s te r  in  some 
P r o j e c t i l e s ,  i n  g a s le s s  e l e c t r i c  d e la y  D e to n a to rs ,'  an d as a b u r s t in g  
c h a rg e  in  some  Land M in es.  ’

T r i a l e n  TRIALEN

T h is  i s  a gro up o f e x p lo s iv e s  c o n s i s t in g  o f m ix tu re s  o f RDX, 
TNT & al um in um . Th ey ' a r e  s im i l a r  to  US T orp ex  c o m p o s it io n s . 
T r ia l e n s  w ere  use d  d u r in g  WW I I  as b u r s t in g  c h a rg e s  in  u n d e rw a te r  
am m un it io n .

, Se e F u l lp u lv e r_ N rs _ 10 5,  10 6,  1QZ & 109 .

T r in i t r o b e n z o l  TRINITROBEN ZOL

T h is  e x p lo s iv e  com pou nd was  use d d u r in g  WW I I  a s  a m i l i t a r y  
e x p lo s iv e ,  in  P r im e rs ’, under th e  name F u l lp u lv e r  Nr 70 .

T r in i t r o c h lo r b e n z o l  TRINITROCHLOROBENZOL

T h is  e x p lo s iv e  com pou nd was  use d  d u r in g  WW I I ,  co m p re sse d , 
u n d e r th e  name F u l lp u lv e r  Nr 60 ; c a s t ,  u n d e r th e  name F u ll p u lv e r_ N r

a n d , in  a d m ix tu re  w it h  Ammonium N i t r a t e s u nder th e  name ii J j

F u l lp u lv e r^ N r_64.
r ,

T r in i  tro m e th a n  TRINITROMETRANE

Se e N it ro fo rm . . ’

T r i n i t r o t o l u o l  o r T r o ty l  TNT

T h is  e x p lo s iv e  i s  a l s o  known as F u l lp u lv e r  02 o r Fp 02 
b e c a u se  i t  wa s o f f i c i a l l y  ad o p te d  in  Germany  in  1902 a s  a m i l i t a r y  
e x p lo s iv e .  I t s  a c tu a l  u se  by th e  Army beg an  in  1904 an d i t s

 
 

 

 
 

 

 

 

 
 

 
 



German E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

T r i n i t r o t o l u o l  o r T r o ty l  ( c o n t 'd )

i n d u s t r i a l  p r o d u c t io n  s t a r t e d  i n  1906 a t  th e  S c h le b u sc h  F a b r ik , DAG.

D uri ng  WW I I  TNT wa s m a n u fa c tu re d  by  th e  f o l lo w in g  m et hods:

a ) " b a t c h ” m et ho d of t h r e e - s t a g e  n i t r a t i o n  o f  t o lu e n e ,  a t  
th e  S c h le b u sc h  & Krummel F a b r ik e n  o f  DAG.

b)  " s e m i- c o n ti n u o u s "  m et hod, by c o ri ti n u o u s  m o n o n it ra ti o 'n  o f *
t o lu e n e ,  an d b a tc h  p r o c e s s e s  o f d i -  & t r i n i t r a t i o n ,  a t  th e  A l le n d o r f  
F a b r ik  of DAG. t

c ) " c o n t in u o u s "  Vap or  p h ase  n i t r a t i o n  o f m o n o n it ro to lu e n e
a t  A l le n d o r f  F a b r ik  o f DAG. ,

d ) " c o n t in u o u s "  n i t r a t i o n  o f m o n o n it ro to lu e n e  by th e ' m et ho d
o f J .  M e is sn e r  & by  th e  m et ho d o f D r.  Dem oe ff e t  a l  a t  th e  
S c h le b u sc h  F a b r ik  o f DAG. -

Th e c ru d e  TNT wa s p u r i f i e d  by : 1.  w ash in g  w it h  h o t  w a te r ,
c r y s t a l l i z i n g  & t r e a t i n g  w it h  S e l l i t e  (s od iu m  s u l f i t e  s o l u t i o n ) ;
2 . c o n ti n u o u s  m et ho d of w ash in g  w it h  h o t w a te r , w i th  so diu m  
b ic a r b o n a te  s o l u t i o n  & w ith  5% S e l l i t e  s o lu t i o n 'a n d  3 . c r y s t a l l i z i n g  
fr om  60% n i t r i c  a c id  s o l u t i o n  6c w ash in g  w ith  h o t  w a te r .  ,

S t r a i g h t - c a s t  TNT wa s u sed  a s  a b u r s t i n g  c h a rg e  in  a . HE 
S h e l l s ,  such  as  37 mm, 47  mm, 50 mm (T re nch  M o r t a r ) , 75 mm, 75 mm 
(Smo ke) 6c 105  mm (H o w it ze r) ^  b . A rm o r-P ie rc in g  S h e l l s  su ch  a s  75 mm, 
75 mm (C ap ped ) 6c 47  mm (R ou nd  Nos e) ^ c . La nd  M in es  su ch  as 
T ^ l le rm in e  6c A n tip e r s o n n e l  Mine  (S ch i- M i DM31) Mod el 1960. Se e 
Ful l p u lv e r_ N rs_ 8  , 1^ 6c 16 .

P re s s e d  TNT was  u sed  in  some  D e to n a to rs  6c B o o s te r s . For  
ex am ple  th e  4 7 -mm HE S h e l l s  c o n ta in e d  3 p re s s e d  p e l l e t s  o f  TNT 
c o a te d  w i th  wax ( d e n s i ty  o f  p e l l e t s  1 .4 9  g m /c c ) . Se e F u l lp u lv e r  
N rs _ l 6c 7 . - -  -

TNT d e s e n s i t i z e d  w i th  3-2 0%  o f M on tan wax wa s u sed  i n  some f 
A rm o r-P ie rc in g  6c S e m i- A rm o r-P ie rc in g  S h e l l s .  The h ig h e r  wax c o n 
t e n t  m ix tu re  wa s u s e d - in  th e  nose  w her e th e  sh o ck  o f im p a c t i s  
g r e a t e s t .  Some o f  th e s e  TNT/wax m ix tu re s  a r e  kno wn as  F u l lp u lv e r  
N rs_ 6 ,1 0 , 11, 12, 2Z , 28 , 22 , 3Q 6c 10 1.
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R e fe re n c e  'in  
G e n e ra l In dex

T r i n i t r o t o l u o l  o r T r o ty l  ( c o n t ’d)

TOT was a l s o  use d  i n  a d m ix tu re s  w it h  o th e r  e x p lo s iv e  & non
e x p lo s iv e  i n g r e d i e n t s  to  make co m p o sit e  c a s t - lo a d e d  & p r e s s - lo a d e d

b u r s t i n g  c h a rg e s . Se e F u ll p u lv e r_ N rs _ 13 , 13a , 1 3 r l l 3 ,  15 , 1Z , 18 , 
19 , 21 , ( ? ) ,  42 , 56 , 95 " l02~  10 5j~ 10 6* ~1 07 ” l0 8 _ &" 112

T r i t o l i t a l  . TRITOLITAL
ii

Se e F u l lp u lv e r  Nr 1Q8_(? ) u n d e r F u l lp u lv e r .  ■

■ ENERGIT

Se e E n e r g i t .

TSM V_l-10 1 SCHIESSWOLLE 18

Se e S c h ie s s w o ll e  l 8 .

O u te rw a s s e r s p r e n g s to f f e  UNDERWATER EXPLOSIVES

E x te n s iv e  s tu d i e s  o f u n d e rw a te r  e x p lo s iv e s  w er e co n d u c te d  in  
Germany p r i o r  to  an d s in c e  WW I .  In  a d d i t io n  to  su ch  co m p o s it e  
e x p lo s iv e s  as  A m at ol,  Am mo nit , Hexa S p r e n g s to f f e , KMA-Ladung an d 
o th e r s  u se d  i n  u n d e rw a te r  am m unit io n , th e  fo ll o w in g  w er e d ev e lo p ed  
& use d  d u r in g  WW I I :

S - 6 . TOT 407 ,, H e x a n it ro d ip h e n y la m in e  307,, D in it ro d ip h e n y la m in e
207, 6c alum in um  107,. '

S-6  M o d j f i z i e r t . TOT 307o , H e x a n it ro d ip h e n y la m in e  35 -3 07 ,,
D in it ro d ip h e n y la m in e  15-207 , 6c al um in um  15 -2 57 ,.

S -1 6 . Ammonium N i t r a t e  327,, so di um  n i t r a t e  87,, RDX 107,,
E th y le n e d ia m in e  D i n i t r a t e  107, 6c al um in um  407 .

S -1 9 . Ammonium N i t r a t e  73 .3 7, , so diu m  n i t r a t e  17 .47,  6c u re a  9.37 ,

Hexo S -1 9 . Ammonium N i t r a t e  557,,  so di um  n i t r a t e  97,, p o ta s s iu m  
n i t r a t e  4 .2 7 ,,  RDX 157,, u re a  1.87 , 6c alum in um  157,.

Hexo S -2 2 . Ammonium N i t r a t e  so diu m  n i t r a t e  97,, p o ta ss iu m
n i t r a t e  RDX 147, 6c E th y le n e d ia m in e  D i n i t r a t e  147,.
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German E x p lo s iv e s
Reference in 
General Index

U n te r w a s s e r s p r e n g s to f f e _ ( c o n t ’d ) .

Th e f o l lo w in g  tw o e x p e r im e n ta l  c o m p o s it io n s  p ro v ed  to  be  v e ry  
p ro m is in g  a s  u n d e rw a te r  e x p lo s iv e s :

a ) Ammonium P e r c h l o r a t e  50%, RDX 10% & alum in um  40% . T h is  m ix tu re  
i s  a b o u t 2 1 /2  ti m e s  a s  e f f e c t i v e  as  TNT.

b) TNT 57%, Ammonium N i t r a t e  29% & alum in um  14%. T h is  m ix tu re , can  
be  c a s t  lo a d e d , an d i t  c a n  be  p r e s s  lo ad ed  to  a d e n s i t y  o f 1 .8 4  
gm /c c^ m ak in g i t  a v e ry  e f f i c i e n t  e x p lo s iv e  c o m p o s it io n .

W e s t f a l i t  DYNAMITE
. ................... ' WESTFALIT

T h is  i s  a s e r i e s  of b l a s t i n g  e x p lo s iv e s  u se d  i n  Ge rm any s in c e  
1893. Th e o r i g i n a l  c o m p o s it io n  c o n ta in e d  Ammonium N i t r a t e  957O & 
r e s i n  5%. I t  wa s l a t e r  m o d if ie d  to  Ammonium N i t r a t e  91%, p o ta s s iu m  
n i t r a t e  47, & r e s i n  5%. T h is  l a t t e r  c o m p o s it io n  h as  a v e l o c i t y  o f 
d e to n a t io n  o f  43 50  p je te r s /s e c o n d  a t  a d e n s i ty  o f 1 .0 1  g m /c c . I t  i s  
c a l l e d  " W e s t f a l i t  f u r  K ohle " (C oal W e s t f a l i t ) .

A lt h o u g h  W e s t f a l i t  i s  f a i r l y  s a f e  to  u se  i n  g a seo u s  c o a l  m in e s , 
th e  W e s t f a l i s c h - A n h a l t i s c h e  S p r e n g s to f f  A-G p ro p o se d  to  ad d to  them  
3-5%> o f ch ro m iu m  s a l t s  w hic h  a c t  as  c o o li n g  a g e n ts .  D ynam it es o f 
t h i s  ty p e  a r e  a l s o  m a n u fa c tu re d  in  Engla nd u n d er th e  nam e " W e s tp h a l i t e " .

Se e a l s o  G e s t e i n s - W e s t f a l i t  u n d e r G e s t e i n s s p r e n g s to f f e .

W e t t e r s p r e n g s to f f  DYNAMITE
...........- -  WETTERSPRENGSTOFF

T h is  i s  a c l a s s  o f c o a l  m in in g  e x p lo s iv e s  c o r r e s p o n d in g  
a p p ro x im a te ly  in  c o m p o s it io n  to  US " P e rm is s ib le  E x p lo s iv e s "  & F re n ch  
" E x p lo s i f s  A n t i g r i s o u t e u x " .

Some D ynam it es w hic h  b e lo n g  to  t h i s  c l a s s  o f e x p lo s iv e s  in c lu d e :  
B i k a r b i t ,  C h a u c i t,  C a r b o n i t , D o n a r it , N o b e li t an d o th e r s  w h ic h  a r e  
t a b u l a te d  i n  d e t a i l  i n  P ic a t in n y  A rse n a l T e c h n ic a l R e p o r t 25 10  (1 9 5 8 ),  
pages  2 6 0 -6 1 .

Zundhutchensatze, Zundsprengstoffe & 
Initialsprengstoffe

INITIAT ING EXPLOSIVES 
6c PRIMING COMPOSITIONS

See In it ialsprengstoffe.
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GERMANY

Unusual Research & Development in the
Field of Explosives

" E x p lo s iv e  A e r o s o l  C lo u d s "

In his book "Vom Krieg zur Staatsnotwehr" (From War to National 
Defense)* Colonel Alfred Troeller describes aerosol cloud space explosions 
initiated by contact with oil, fat, grease & even human flesh. His 
conclusion that "space explosions are a reality" is based on:

a) an experiment with a box of powdered coal blown up to form a coal dust 
which was subsequently detonated with a special fuze manufactured by 
Rheinmetall, Troisdorf;

b) the Ludwigshafen accidental explosion of 1947' and

c) some experimental work done at J. Schaberger 6c Co, GMBH, Gau-Algeshein/ 
Rhein.

This firm has applied for a patent since developing a procedure, based on 
the idea of Troeller, for combating vehicles, vessels 6c aircraft operated 
by Otto or Diesel fuels.

The invention describes a Projectile for the generation of gas 
clouds which have a detrimental effect on internal-combustion engines in 
operation. Chemicals are separately placed in the Projectile and generate 
Chlorine Azide or Chloroazide when the Projectile is set off. Particularly 
suitable for this purpose is a mixture of sodium azide (nonexplosive) 6c 
sodium chlorate acted on by acetic acid, which is separated from the 
solids by a membrane later ruptured by a detonator. The components react 
to form Chlorine Azide.

When a vehicle moves or flies into this cloud, the aerosol is 
sucked in simultaneously with the air needed for combustion. On mixing 
with the fuel vapor, the aerosol ignites spontaneously5 causing serious 
damage or destruction of the engine. It is not necessary that the 
percentage of aerosol be high, as the effect may cause preignition of the 
fuel-air mixture, or intensification of the explosion pressure. It is 
assumed that turbine aircraft, which require a high rate of air flow and 
have elements extremely sensitive to explosion thrusts, will be damaged or 
destroyed at a lower aerosol concentration than is required for Diesel 
engines.

301

 

 
 

 

 

 

 
 

 
 
 
 

 
 

 

 
 

 
 

 
 

 
 

 



R e fe re n c e s  f o r  Ge rman E x p lo s iv e s :

A. S t e t t b a c h e r ,  ’’Die  S c h ie s s -  un d S p r e n g s to f f e ” , B a r th , L e ip z ig  (1 9 3 3 ).

J. M . K in g, ’’T e s t o f Ge rm an  C o lo re d  Smoke S ig n a ls ” , P ic a t in n y  A rse n a l 
T e c h n ic a l R e p o rt  338  (M arch  19 33 ) . '

G.M. T a l i a f e r r o ,  ’’E x a m in a ti o n  o f 20 mm S o lo th u rn  A m m un it io n” , P ic a t in n y  
A rs e n a l T e c h n ic a l R e p o rt  527  (J u n e  1 9 3 4 ).

J. M . K in g , ’’In v e s t i g a t i o n  o f L e b e n s a r t L34 Hand G re nade” , P ic a t in n y  
A rse n a l T e c h n ic a l R e p o rt  577  (F e b ru a ry  19 3 5 ).

J .A . So lo m on , ’’Ex a m in a ti o n  o f  20 mm S o lo th u rn  A m m un it io n” , P ic a t in n y  
A rse n a l T e c h n ic a l R e p o rt 752  (A ugust  19 36 ) . •

C. B e y li n g  & K. D re k o p f,  ’’S p r e n g s to f f e  und Z u n d m it te l” , S p r in g e r , B e r l in  
(1 9 3 6 ).

F.  S c h u l tz e , ’’Ex a m in a ti o n  o f 37*-mm Ammun iti on  M an u fa c tu re d  by R h e in m e ta ll "  
B o rs ig  C o r p o r a t io n ” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  825 (J u n e  1 9 3 7 ).

G.M. T a l i a f e r r o ,  ’’E x a m in a ti o n  o f 2Omm R h e in m e ta ll  A m m un it io n” , P ic a t in n y  
A rse n a l T e c h n ic a l R e p o rt 982  (A ugust  1939 ).

A. S t e t t b a c h e r ,  ’’Zu ndsp re ngs t o f f e ” , N i t r o c e l l u lo s e  1 2 , 227-2 9  (1 94 0)  
[ ’̂’I n i t i a t i n g  E x p lo s iv e s ” , P ic a t in n y  A rse n a l T r a n s l a t i o n  43  ( J u ly  19 59 ) by 
US J o i n t  P u b l i c a t i o n s  R e se a rc h  S e rv ic e ^ ,.

W.H. E w art , ’’E x a m in a ti o n  o f 20-mm S o lo th u rn  Am m un it io n” (G er m an y),  P ic a t in n y  
A rse n a l T e c h n ic a l R e p o rt  1053 (D ec em be r 1940 ).

W.H. E w art , ” 105*mm H o w it ze r Am m un iti on  (G er m an y)” , P ic a t in n y  A rs e n a l 
F ra g m e n ta ti o n  R ep o rt  67 (Ja n u a ry  19 4 2 ).

A .B . S c h i l l i n g ,  ’’E x a m in a ti o n  o f 105-mm H ow it zer A m m un it io n” (G er m an ),  
P ic a t in n y  A rs e n a l T e c h n ic a l R e p o rt  116 8 (J u n e  19 42 )
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R e fe re n c e s  f o r  Germa n E x p lo s iv e s

H .P . G eorg e, ’’In v e s t i g a t i o n  of German  7 .9 2 -mm C a r t r id g e s  R ec over ed  in  th e  
M id dle  E a s t” , F ra n k fo rd  A rs e n a l T e c h n ic a l R eport  T-6 48  (A p r il  1942 ).

A.B . S c h i l l i n g ,  ’’E x am in a ti o n  o f U n fi re d  8 .8 -c m  (88-m m) APC HE Com pl et e 
Round o f German Am m un iti on ” , P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1228 
(M arc h 19 43 ) .

A.B . S c h i l l i n g ,  ’’E x am in a ti o n  o f U n fi re d  5-c m (50-m m) APC HE Com pl et e Round 
of German Ammun iti on  (S h o rt C a se ),  FMAM-68” , P ic a t in n y  A rse n a l T e c h n ic a l 
R ep o rt  123 8 ( J u ly  19 43 ) . ' '

A .B . S c h i l l i n g ,  ’’Ex am in a ti on  of U n fi re d  S-cm (50-mm) AP Mk I I I  Hig h 
V e lo c it y  Com pl et e Round of German Am mun ition  (Long C a se )” , P ic a t in n y  
A rse n a l T e c h n ic a l R ep o rt  1240 (M arch  1943).

R.M.  D en n is , ’’E x am in a ti o n  of U n fir e d  20-mm AP Hig h V e lo c it y  Com pl et e Round 
o f German A m m un it io n” , P ic a t in n y  A rs e n a l T e c h n ic a l R epo rt  1242 (M arc h 19 43 )

R.M. D en n is , "E x am in a ti o n  of U n fi re d  4 7 -mm APC Com pl et e Round of German  
Am m un it io n” , P ic a t in n y  A rse n a l T e c h n ic a l R epo rt  1243 (A p r il  1943).

A.B . S c h i l l i n g ,  E x am in a ti on  o f U n fi re d  47 -cm (47-mm) AP High / V e lo c it y  
C om pl et e Round o f German Ammun iti on ” , P ic a t in n y  A rse n a l T e c h n ic a l R epo rt  
124 5 (May 1943 ).

A.B . S c h i l l i n g ,  "E x am in a ti o n  of U n fi re d  Lan d M ine s of th e  Ger man ’T e l le r*  
Typ e.  Typ es  1,  2 & 3 . FMAM-88-332 & 33 3” , P ic a t in n y  A rs e n a l T e c h n ic a l
R epo rt  1246 (D ec em be r 1943).

A.B . S c h i l l i n g ,  "E x am in a ti o n  of U n fi re d  75-mm APC HE Lo ad ed  Com pl et e 
Round of German Am m un iti on ” , P ic a t in n y  A rs e n a l T e c h n ic a l R epo rt  1247 
(May 19 43 ) .

R.M. D en n is , "E x am in a ti o n  of U n fi re d  20 -mm AP In c e n d ia ry  Com pl et e Round 
of Ger man Am m un iti on ” , P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1248 (A p r il  19 43)
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R e fe re n c e s  f o r  Ge rm an  E x p lo s iv e s

R.M. D e n n is , " E x a m in a ti o n  o f  U n f ir e d  3 7 -mm AP HE (Round Nos e)  Com pl et e 
Round o f Ge rman A m m unit io n",  P ic a t in n y  A rse n a l T e c h n ic a l R e p o rt  125 3 
(J u n e  19 43 ) .

> i
A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  U n fir e d  20-mm HE, S h e l l 'D e s t r o y in g  T ra c e r  
Ty pe  C om ple te  Round  o f  German A m m unit io n",  P ic a t in n y  A rs e n a l T e c h n ic a l 
R ep o rt  1256  (May 19 43 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  4,7-cm (47-mm ) HE C om ple te  Round o f  
German A m m un it io n FMAM-18",  P ic a t in n y  A rse n a l T e c h n ic a l R e p o rt  1259 
(N ovem ber 19 43 ) .

A.B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  8-cm  (80-mm) Smoke C om ple te  Rou nd 
o f M o rt a r A m m un it io n,  German FMAM-26", P ic a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  
126 3 (S ep te m ber 19 43 ) .

A.B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  5 - cm (50-mm ) AP Hig h V e lo c i ty  
C om pl et e Round  o f  Ge rman Am m un iti on  (S h o rt C as e)  FMAM-20", P ic a t in n y  
A rs e n a l T e c h n ic a l R e p o rt 1267 (S ep te m ber 1 943 ).

R.M.  D e n n is , " E x a m in a ti o n  o f U n f ir e d  37 -mm AP Hig h V e lo c i ty  C om ple te  Round 
o f Ge rman A m m unit io n",  P i c a t in n y  A rse n a l T e c h n ic a l R e p o rt  1271 (J u n e  19 4 3 ).

R.M. D e n n is , " E x a m in a ti o n  o f U n f ir e d  47-mm AP (M on ob lo c)  C om ple te  Round o f 
Ge rman A m m unit io n",  P ic a t in n y  A rse n a l T e c h n ic a l R e p o rt  127 2 (Ju n e  1 9 4 3 ).

R.M. D e n n is , "E x a m in a ti o n  o f U n f ir e d  50-mm AP I Ê C om ple te  Round  o f  German 
Am m un iti on  (M on ob lo c)  FMAM-21", P ic a t in n y  A rse n a l T e c h n ic a l R e p o rt  127 3 
( J u ly  1 9 4 3 ).  ’

R.M. D e n n is , " E x a m in a ti o n  o f U n f ir e d  50 -mm APC HE C om ple te  Round  o f German 
Am m un iti on  (L on g C ase ) FMAM-19", P ic a t in n y  A rse n a l T e c h n ic a l R e p o rt  127 4 
(A ugust  1 9 4 3 ).  , .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n fir e d  20-mm AP ( I n e r t  Load ed ) Com pl et e 
Round o f Ge rman Am m un it io n FMAM-10", P ic a t in n y  A rs e n a l T e c h n ic a l R e p o rt  1275 
(May 1 9 4 3 ).  .
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R e fe re n c e s  f o r  Germa n E x p lo s iv e s

ROM. D en n is , ’’Ex am in a ti on  o f U n fi re d  75-mm HE Com pl et e Round o f German  
Am m un iti on ” , P ic a t in n y  A rs e n a l T e c h n ic a l R epo rt  127 6 (May 1943 ).

A.B . S c h i l l i n g ,  ’’Ex am in a ti on  of U n fi re d  8 .8 -c m  (88-mm) HE Com pl et e Round 
o f  German Am mun iti on  FMAM-209” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1300  
(Novem ber 1 943 ).

R.M. D en n is , ’’Ex am in a ti on  o f U n fi re d  50-mm HE (S h o rt C as e)  Com pl et e Round 
o f Ammun iti on  FMAM-22” , P ic a t in n y  A rs en a l T e c h n ic a l R ep o rt  130 5 (November  
19 43 ) .

R.M. D en n is , ’’Ex am in a ti on  of U n fi re d  37 -mm HE Com pl et e Round of German  
Ammun iti on  FMAM-15” , P ic a t in n y  A rs en a l T e c h n ic a l R ep o rt  1314 (J une  1943).

R.M. D en n is , ’’Ex am in a ti on  of U n fi re d  37-mm AP HE (M on ob lo c)  Com pl et e 
Round o f Germa n Am m un iti on ” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1320 
(Novem ber 19 43 ) .

A.B . S c h i l l i n g ,  ’’E x am in a ti o n  of U n fi re d  75-mm Che m ic al  (Sm oke ) S h e l l ,  
German FMAM-118” , P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1334 (Novem ber 1943).

A.B . S c h i l l i n g ,  P ic a t in n y  A rs e n a l F ra g m e n ta ti o n  R ep o rt s  100, 101 , 1 3 5 -1 46 , 
148 , 151, 152 , 164 , & 172 (1 94 3)  .

H. K ast  6c L.  M et z,  ’’Che m isch e U n te rs uchung  d e r S p re ng - und  Z u n d s t s to f f e ” , 
Vieweg , B ra unsc hw eig  (1 9 4 4 ).  ’

’’D at a on F o re ig n  E x p lo s iv e s ” , US Che m ic al  W arf are  S e rv ic e  F ie ld  
Lab  Memo 4 - 6 - 2 , US O ff ic e  o f T e c h n ic a l S e rv ic e s  PB R eport  11544 (1 9 4 4 ).

A.B . S c h i l l i n g ,  ’’Ex am in a ti on  of U n fi re d  5 -cm (50-m m) HE S h e ll  Com pl et e 
Round o f Germa n Ammun ition  FMAM-23” , P ic a t in n y  A rse n a l T e c h n ic a l R eport  
127 0 (M arch  1944).

R.M. D en n is , ’’Ex am in a ti on  of U n fi re d  50-mm HE S h e ll  Com pl et e Round o f German 
Ammun iti on  (Long C as e)  FMAM-69” , P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1318 
(A p r il  19 44 ) .
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R e fe re n c e s  f o r  Ge rman E x p lo s iv e s

R.M. D e n n is , " E x a m in a ti o n  o f U n f ir e d  42 /28-mm AP Hig h V e lo c i ty  Com ple te  
Rou nd o f Ge rman A m m un it io n FMAM-248", P ic a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  
132 6 (May 19 44 ) .

i

A.B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  28 /20-mm Hig h V e lo c i ty  AP Sho t 
C om ple te  Round o f  Ge rman A m m un iti on  o f  Two D e s ig n s , S in g le  P ie c e  Body  an d 
Two P ie c e  Body FMAM-12", P i c a t in n y  A rse n a l T e c h n ic a l R e p o rt  132 9 
(S ep te m ber 1 9 4 4 ).

R.M. D e n n is , "E x a m in a ti o n  o f U n f ir e d  8-cm  (8 0 -mm) HE S h e l l  C om ple te  Round 
of M o rt a r A m m un it io n,  Ge rman FMAM-103", P ic a t in n y  A rs e n a l T e c h n ic a l R e p o rt  
134 0 (M arch  19 44 ) .

A.B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n fir e d  AP M au se r R i f l e  G re n a d es , German 
FM AM -249 -507 -508 ", P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  134 2 (S ep te m ber 1 9 4 4 ).

R.M e D e n n is , "E x a m in a ti o n  o f U n f ir e d  75-mm HE S h e ll  C om ple te  Round  o f 
German PAK 40  A m m un it io n FMAM-328", P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  
134 3 (J u n e  19 44 ) . .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f (T e ll e rm in e )  Land M ines  Ty pe  4 , German 
FMAM-442", P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1377 (F e b ru a ry  19 44 ) .

J .P .  W ar dl ow , "E x a m in a ti o n  o f U n f ir e d  German A n t ip e r s o n n e l  M ines  S- 25  an<l 
S- 41  FMAM-87", P ic a t in n y  A rs e n d l T e c h n ic a l R ep o rt  138 7 (M arch  1 9 4 4 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  28/20- 'mm  H ig h V e lo c i ty  HE S h e l l  ’ 
C om ple te  Round o f Ge rm an  A m m un iti on  FMAM-67", P ic a t in n y  A rs e n a l T e c h n ic a l 
R e p o rt  1390 (A ugust  19 44 ) . .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  8 . 8-cm  (88-mm ) HE S h e l l  C om ple te  
Round o f Ge rman F la k  41 (L on g C as e)  Ammun iti on  FMAM-369", P ic a t in n y  
A rse n a l T e c h n ic a l R e p o rt 139 1 (S ep te m ber 19 44 ) . '

A.B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  8 .8 -cm  (88-mm) APC P r o j e c t i l e  
C om ple te  Round  o f Ge rman F la k  41 (L on g C as e)  Am m un iti on  FMAM-370, P ic a t in n y  
A rs e n a l T e c h n ic a l R e p o rt  1392(S ep te m ber 19 4 4 ).
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R e fe re n c e s  f o r  German E x p lo s iv e s

A .B . S c h i l l i n g ,  ’’Ex am in a ti o n  of U n fi re d  37-inm HE Hol lo w C har ge G re nade, 
Ge rman FMAM-266", P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1398 (May 1944 ).

A.B . S c h i l l i n g ,  "E x am in a ti o n  o f U n fir e d  75 -mm APC HE P r o j e c t i l e  Com pl et e 
Round o f German Ammunition  FMAM-289", P ic a t in n y  A rse n a l T e c h n ic a l R epo rt  
1421 (J u n e  1 9 4 4 ).  . •

J . P .  W ar dl aw , "E x a m in a ti o n  o f  U n fi re d  Com pl et e Round o f  8-cm  ( 8 0 -mm) 
M o rt a r HE S h e l l  (B oundin g T y p e ),  Ger man FMAM-571",  P ic a t in n y  A rs e n a l 
T e c h n ic a l R ep o rt  1422 (J u n e  1944).  ,

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n fir e d  90-mm German R ocke t,  ’B azooka’ 
Ty pe  FMAM-661", P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  142 7 (S ep te m ber 19 44 )

F .G . H a v e r la k , "E x a m in a ti o n  of U n fi re d  HE T ra c e r  S h e l l  C om ple te  Rou nd 
o f 20 -mm M au se r Am m un iti on  FMAM-420", P ic a t in n y  A rse n a l T e c h n ic a l 
R ep o rt  1430  ( J u ly  1944 ).

F .G . H a v e r la k , "E x a m in a ti o n  o f German Ta nk  Smoke C and le s (Nb K 39B) 
FMAM-436", P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1440 (S ep te m ber 19 4 4 ).

F .G . H a v e r la k , "E x am in a ti o n  o f 20-mm HEI Com pl et e Round of German M au se r 
FMAM-539", P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1449 (O c to b e r 1944 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n fir e d  75-mm H ol lo w  Char ge HE S h e l l  
C om ple te  Round  o f Ge rman H ow it zer Ammun ition  FMAM-330", P ic a t in n y  
A rs e n a l T e c h n ic a l R ep o rt  145 4 (Novem ber 19 44 ) .

A.B . S c h i l l i n g ,  "E x am in a ti o n  of U n fi re d  7 5 -mm HE S h e ll  Com pl et e Round 
of German H o w it ze r Ammun iti on  FMAM-60", P ic a t in n y  A rse n a l T e c h n ic a l 
R ep o rt  1455 (O c to b e r 1 944 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n fir e d  German O ffe n s iv e  Hand G re na de  
’Egg T y p e ’ FMAM-259" , P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1460 
(N ov em ber 1944) .
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R e fe re n c e s  f o r  Ge rm an E x p lo s iv e s

F .G . H a v e r la k , ’’E x a m in a ti o n  o f U n f ir e d  E x p lo s iv e - In c e n d .i a ry  S h e l l  
C om ple te  Ro un ds  o f  Ge rm an  2,0" mm S o lo th u rn  Am m un iti on  FMAM-518” , 
P ic a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  1478 (D ec em be r 19 44 ) .

A. A. Sw an so n,  ’’M a n u fa c tu re  o f P h le g m a ti z e d  PETN” , US O f f ic e  o f T ech 
n i c a l  S e r v ic e s  PB R e p o rt  320 (1 9 4 5 ) .

O.W. S t ic k la n d  e t  a l ,  ’’G e n e ra l Summary o f E x p lo s iv e  P l a n t s ” (G er m an y),  
US O f f ic e  o f T e c h n ic a l  S e r v ic e s  PB R ep o rt  925 (1 945) .

O.W. S t ic k la n d  e t  a l ,  ”A Surv ey  o f German P r a c t i c e  an d E x p e r ie n c e  in  
F i l l i n g  H ig h E x p lo s iv e s ” ,' US O f f ic e  o f T e c h n ic a l S e rv ic e s  PB R ep o rt  
1820  (1 9 4 5 ) . ’

C. H. Bro ok s e t  a l ,  ’’H e x a n it ro d ip h e n y la m in e  M a n u fa c tu re  in  German y” , 
N av al  T e c h n ic a l M is s io n  i n  Euro pe T e c h n ic a l R ep o rt  5 1 3 -4 5 , US O f f ic e  of 
T e c h n ic a l S e r v ic e s  PB R ep o rt  38 15 4 (1 9 4 5 ).

C.H. B ro oks e t  a l ,  ’’Sc h m id -M eis sn er C on ti n u o u s N i t r a t o r s  f o r  L iq u id  
E x p lo s iv e  M a n u fa c tu re ” , N av al  T e c h n ic a l M is s io n  in  Euro pe T e c h n ic a l 
R ep o rt  5 1 6 -4 5 , US O f f ic e  o f T e c h n ic a l S e rv ic e s  R ep o rt  PB 39 48 0 (1 9 4 5 ).

D.D.  S ager & A. A.  Sw an so n,  ’’Hex og en  M a n u fa c tu re  a t  F a b r ik  B ob in geh” ,
US O f f ic e  o f T e c h n ic a l  S e rv ic e s  PB R ep o rt  42 72  (1 945) .

U. G a l lw i t z ,  ’’D ie  G e s c h u tz la d u n g ” ( P r o p e l l in g  C har ge f o r  G uns),  B e r l in  
(1 944) ^ T r a n s l a t i  on as  ’’Germ an Po wde r D ev el op m en t from  1918 -1 942” , 
NAVORD R ep o rt  4 3 -4 5 , US O f f ic e  o f T e c h n ic a l S e rv ic e s  PB R ep o rt  47 05 9 
(1 94 5) ).  “

W. S c h n u r r , ’’Hig h E x p lo s iv e s :  M an u fa c tu re  o f N i t r o g u a n id in e ” , CIOS 
P r o g re s s  R e p o rt  2 5 , US O f f ic e  of T e c h n ic a l S e rv ic e s  PB R e p o rt  16 665 
(1 945) .

L.  N u t t in g , ’’H ig h E x p lo s iv e s :  The D ev el op m en t an d M a n u fa c tu re  o f  Hex og en  
in  German y” , CIOS P r o g re s s  R ep o rt  24 , US O f f ic e  of T e c h n ic a l  S e rv ic e s  
PB R e p o rt  1666 9 (1 945) .
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R e fe re n c e s  f o r  German E x p lo s iv e s

H .J . E p p ig , "T he  Chem ic al  C om posi ti on  o f German P y ro te c h n ic  Smoke 
S ig n a ls " ,  US O f f ic e  of  T e c h n ic a l S e rv ic e s  PB R epo rt  16728 (1 9 4 5 ).

A.B . S c h i l l i n g ,  "E x am in a ti o n  of U n fi re d  S t ic k  Ty pe  Hand  G re nade, Ger man 
FMAM-85", P ic a t in n y  A rse n a l T e c h n ic a l R epo rt  1467 (Ja n u a ry  1945 ).

A.B . S c h i l l i n g ,  "E x a m in a ti o n  of U n fir e d  50-mm AP HE P r o j e c t i l e  Com pl et e 
Round o f German Am m un iti on  (Long Cas e)  FMAM-99", P ic a t in n y  A rse n a l 
T e c h n ic a l R ep o rt  1468 (Ja n u a ry  1945).

F.G . H a v e r la k , "E x a m in a ti o n  o f U n fi re d  (1 0 .5 -c m ) H ol lo w  C har ge HE 
S h e l l ,  S h o rt  O giv e, German FMAM-467", P ic a t in n y  A rse n a l T e c h n ic a l 
R ep o rt  1481 ( Ja n u a ry  1945).

F.G . H a v e r la k , "E x am in a ti o n  of U n fi re d  7 5 -mm H ol lo w  C har ge HE S h e ll  
C om ple te  Round  f o r  German LG 40  (R e c o il e s s )  Gun FMAM-411", P ic a t in n y  
A rse n a l T e c h n ic a l R ep o rt  1487 (J a n u a ry  1945).

A.B . S c h i l l i n g ,  "E x am in a ti o n  of U n fir e d  15-cm  (1 5 0 -mm) Hol lo w Cha rg e 
HE S h e l l ,  German FMAM-514", P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1488 
(Ja n u a ry  19 45 ) .

J . P .  W ar dl aw , "E x a m in a ti o n  of U n fi re d  75-mm Hol lo w C har ge HE S h e ll  
C om ple te  Ro unds  f o r  Germa n PAR 40  Gun FMAM-327 & 4 5 8 " , • P ic a t in n y  
A rse n a l T e c h n ic a l R ep o rt  1490 (Ja n u a ry  1945).

A .B . S c h i l l i n g ,  "E x am in a ti o n  of U n fi re d  German C om bin ati on  Hand and 
R i f le  G re nade , f o r  Use in  th e  M au se r R i f le  G re nad e D is c h a rg e r  FMAM-509", 
P ic a t in n y  A rs e n a l T e c h n ic a l R epo rt  1494 (Ja n u a ry  1 9 4 5 ).

F.G . H a v e r la k , "E x a m in a ti o n  of 10.5 -c m  (1 05  mm) Hol lo w C har ge HE S h e ll  
Type C (L on g O gi ve ) Germa n FMAM-447", P ic a t in n y  A rse n a l T e c h n ic a l 
R ep o rt  149 8 (F e b ru a ry  1945 ).

F.G . H a v e r la k , "E x a m in a ti o n  of 75-mm Hol lo w C har ge HE S h e ll  Com pl et e 
Round f o r  German KWK 40  Gun FMAM-455", P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  
1503 (March 1945) .
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R e fe re n c e s  f o r  Ge rm an  E x p lo s iv e s

F .G . H a v e r la k , " E x a m in a ti o n  o f  Ge rman A i r c r a f t  C o lo re d  Smoke S ig n a ls  
FMAM-437” , P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  1505 ( A p r il  1 9 4 5 ).

F .G . H a v e r la k , " E x a m in a ti o n  o f  6 1 -mm R i f l e  G re n a d es , Ge rm an  FMAM-993", 
P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt 150 7 (M ar ch  1 9 4 5 ).

F .G . H a v e r la k , " E x a m in a ti o n  o f 10 cm (1 00  mm) APC HE P r o j e c t i l e s ,
Ge rm an FMAM -101",  P i c a t in n y  A rs e n a l T e c h n ic a l R e p o rt  1508  (M ar ch  1 9 4 5 ).

F .G . H a v e r la k , " E x a m in a ti o n  o f 46  mm AP R i f l e  G re nades Ge rm an  FMAM-992", 
P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  1509 (M arch  1 9 4 5 ).

F .G . H a v e r la k , " E x a m in a ti o n  o f  8 .8 - cm (83-mm ) APC HE P r o j e c t i l e  C om ple te  
Round f o r  Ge rm an  KWK 43  an d PAK 43  Gun s FMAM -1060", P i c a t in n y  A rs e n a l 
T e c h n ic a l R e p o rt 1516  ( A p r i l  1 9 4 5 ).

F .G . H a v e r la k , " E x a m in a ti o n  o f Ge rman C o lo re d  Smoke  S ig n a l f o r  Hand 
Us e FMAM -435",  P i c a t in n y  A rs e n a l T e c h n ic a l R e p o rt  1519 ( A p r i l  1 9 4 5 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f 10 5m m S e p a ra te  L o a d in g , Extr em e Ra ng e 
HE S h e l l  C om ple te  Round f o r  Ge rm an  L ig h t F ie ld  H o w it z e r FMAM-438", P ic a t in n y  
A rs e n a l T e c h n ic a l  R e p o rt 1522 (May 1 9 4 5 ).  ,

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f 15 cm (1 50 -mm) HE S h e l l ,  B as e Fuse d 
( A n t ic o n c r e t e ) ,  Ge rm an  FMAM-114", P ic a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  
1529 (May 1 9 4 5 ).

F .G . H a v e r la k , " E x a m in a ti o n  o f  75-mm H ol lo w  C har ge HE S h e l l  C om ple te  
Round  f o r  Ge rm an  S h o r t B a r r e l  Tan k Gun, KWK 38 FMAM-260",  P ic a t in n y  
A rs e n a l T e c h n ic a l  R e p o rt  1540  ( J u ly  1 9 4 5 ).

F .G . H a v e r la k , " E x a m in a ti o n  o f 15 cm (1 05 m m ) H o w it ze r S h e l l ,  Ge rm an 
FMAM-95", P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  155 1 (A ugust  1 9 4 5 ).

F .G . H a v e r la k , " E x a m in a ti o n  o f 21 -cm (21 0-m m) HE S h e l l ,  Ge rm an  FMAM-116", 
P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  1552 (A ugust  1 9 4 5 ).
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R e fe re n c e s  f o r  Germa n E x p lo s iv e s

W.R. T o m li n s o n ,’’Ch em ic al  C om posi ti on  o f M a te r ia l  Us ed  in  German 
A m m un it io n” , P ic a t in n y  A rse n a l T e c h n ic a l R e p o rt  155 5 (A ugust  1945 ) .

A .B . S c h i l l i n g ,  ’’E x am in a ti o n  o f U n fir e d  Com pl et e Round 8 . 8 -cm ( 8 8 -mm)
HE S h e l l  S e r r a te d  f o r  F la k  18 Gun , Ger man FMAM-1331” , P ic a t in n y  A rse n a l 
T e c h n ic a l R ep o rt  1559 (A ugust  1945).  •

A .B . S c h i l l i n g ,  ’’E x am in a ti o n  o f R ocket;  Ger man A-4 (V -2 ) W arhe ad  an d 
F u z e s” , P ic a t in n y  A rse n a l T e c h n ic a l R epo rt  156 8 (O c to b e r 1945 ).

A .B . S c h i l l i n g ,  ’’Ex am in a ti o n  o f Ge rm an, Chem ic al  Lon g D e la y , Bomb Fuze , 
E1AZ ( 5 7 ) ” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  157 2 (O c to b e r 1 945 ).

A .B . S c h i l l i n g ,  ’’Ex am in a ti o n  o f Ge rm an, M echan ic a l Tim e L on g .D ela y ,
Bomb F uze, LZTZ (1 7) B'r , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1574 
(N ov em ber 1 9 4 5 ).  •

F .G . H a v e r la k , ’’Ex am in a ti o n  of Ger man 1 5 .2 '-cm (1 5 2 -mm) Com pl et e Ro und, 
C o n c re te  P ie r c in g  P r o j e c t i l e  FMAM-1216 an d C a r t r id g e  Cas e w it h  P r o p e l l in g  
C har ge FMAM-217, R u s s ia n ” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1575 
(N ovem ber 19 45 ) .

A.B . S c h i l l i n g ,  ’’Ex am in a ti o n  o f 24"Cm (2 40  mm) Com pl et e Ro un d,  HE 
S h e l l  w i th  No se an d Bas e Fu ze  FMAM-1207, C a r t r id g e  Cas e FMAM-1208 an d 
P r o p e l l in g  C har ge FMAM-1209 f o r  Gun Th Br K ( E ) , German A m m un it io n" , 
P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1577 (Novem ber 19 45 ) .

A.B . S c h i l l i n g ,  ’’E x am in a ti o n  o f 7 5 /5 5 -mm Com pl et e Ro un d, HE S h e ll  f o r  
T ap ere d  b o re  Gun, PAK 4 1 , Ge rman” , P ic a t in n y  A rse n a l T e c h n ic a l R e p o rt  
1578 (Novem ber 19 45 ) .

A.B . S c h i l l i n g ,  ’’E x am in a ti o n  of 75 /5 5 mm C om pl et e Ro un d,  AP P r o j e c t i l e  
f o r  T apere d  Bor e Gun PAK 41 , Ge rm an” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  
157 9 (N ov em be r 1 945 ).

4.B. Schilling, "Examination of German, Instantaneous and Long Delay, 
Bomb F uze , ELE AZ 55A” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1581  
(N ov em be r 19 45 ) .
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R e fe re n c e s  f o r  Ge rm an  E x p lo s iv e s

A .B . S c h i l l i n g ,  ’’Ex a m in a ti o n  of 10-cm  ( 1 0 0 -mm) C om ple te  Ro un d,  HE S h e ll  
f o r  M o rt a r (WGR 40  LE IiT SPR) , German FMAM-1183” , P i c a t in n y  A rse n a l 
T e c h n ic a l  R ep o rt  1582 (D ec em be r 1945 ).

A .B . S c h i l l i n g ,  ”8 8 -mm S e r r a te d  Typ e,  HE S h e l l ,  Ge rman f o r  F la k  18 Gun 
FMAM-1331” , P ic a t in n y  A rs e n a l F ra g m e n ta ti o n  R ep o rt  230 (May 1 9 4 5 ).

A .B . S c h i l l i n g ,  ” 75 /55-mm HE S h e l l ,  S h e ll  f o r  T ap ere d  Bor e Gun', German 
FMAM-1368” , P i c a t in n y  A rs e n a l F ra g m e n ta ti o n  R ep o rt  235 (N ov em be r 1 9 4 5 ).

R. A s h c ro f t  e t  a l ,  ’’In v e s t i g a t i o n  of German C om m er ci al  E x p lo s iv e s ’ 
I n d u s t r y ” , BIOS F in a l  R ep o rt  8 3 3 , US O f f ic e  o f T e c h n ic a l  S e rv ic e s  PB 
R ep o rt  63 87 7 (1 946) .

G. Ro me r, ’’Rep o rt  on  E x p lo s iv e s ” (G er m an y),  BIOS R ep o rt  2 7 , US O f f ic e  
o f T e c h n ic a l S e r v ic e s  PB R ep o rt  85 16 0 (1 9 4 6 ).  .

’’A l l i e d  an d Enemy E x p lo s iv e s ” , A berd een  P ro v in g  G ro un d,  
M ar yla nd (1 9 4 6 ) .

G .C O H a le , ’’Ge rm an  E x p lo s iv e s  in  Two W ar s” , Army O rd nan ce  3 0 , 218-1 9 
(1 9 4 6 ) . . •

R. A. C o o le y , ’’A xis  M a n u fa c tu re  o f E x p lo s iv e s ” , C hem ic al I n d u s t r i e s  5 8 , 
645-4 9  (1 9 4 6 ) .

A .B . S c h i l l i n g ,  ’’Ex a m in a ti o n  of 10 .5 -c m  (10 5-m m) R ocket A s s i s t e d ,  HE 
P r o j e c t i l e ,  Ge rm an  FMAM-1417” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  
160 4 (J u n e  1 9 4 6 ).  - ,

A .B . S c h i l l i n g ,  ’’Ex a m in a ti o n  o f 10 .5 -c m  (10 5-m m) R o c k e t 'A s s i s t e d , HE 
P r o j e c t i l e ,  Ge rman FMAM-1418” , P ic a t in n y  A rse n a l T e c h n ic a l  R e p o rt  160 5 
(J u n e  19 46 ) . .

A .B . S c h i l l i n g ,  ’’Ex a m in a ti o n  o f 12 .8~c m (12 8-m m) R ocket A s s i s t e d ,  HE 
P r o j e c t i l e ,  Ge rman FMAM-1419” , P ic a t in n y  A rse n a l T e c h n ic a l R ep o rt  1606 
(J u n e  19 46 ) .
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R e fe re n c e s  f o r  German E x p lo s iv e s

A .B . S c h i l l i n g ,  ’’Ex am in a ti on  of 15*-cm (150-mm) R ock et  A s s i s t e d ,  HE 
P r o j e c t i l e ,  German FMAM-1421, 1422  & 14 23 ” , P ic a t in n y  A rse n a l T e c h n ic a l 
R e p o rts  1608, 1609 & 1610 (J une  1946).

C o lo n e l L. E. Simon , ’’Ger man R esea rc h  in  W or ld  War I I ” , W il ey , New Yo rk  
(1 947) .

H. W a lt e r  e t  a l ,  ’’German D ev el op m en ts  in  Hi gh  E x p lo s iv e s ” , FIAT F in a l  
R ep o rt  1035 , US O f f ic e  o f T e c h n ic a l S e rv ic e s  PB R ep or t:  78271 (1 9 4 7 ).

’’M an u fa c tu re  o f German  D e to n a to rs  an d D e to n a ti n g  C o m p o s it io n s ’,’ 
La nd sd ow ne  H ou se , B e rk le y  S q u are , Lo nd on ; US O ff ic e  of T e c h n ic a l S e rv ic e s  
PB R ep o rt  9561 3 (1 947) .

A. D ucro cq , ”Le s Armes S e c re te s  A ll em andes” , B e r g e r - L e v r a u l t , P a r i s  (1 9 4 7 ).

A. S t e t t b a c h e r ,  ’’Sp re ng - und  S c h i e s s t o f f e ” , R a sc h e r,  Z u ric h  (1 9 4 8 ).

H. W e id le , ’’Han dh ab un g und B eh an dl un g vo n S p re n g k a p se ln  und Z u n d sa tz e ” 
[E x p lo s iv e s : H an d li n g  an d O p e ra ti o n  o f I n i t i a t o r  E x p lo s iv e s  an d
C o m p o s it io n s , U n te r lu s s  R ep o rt  36 3T , B r i t i s h  M in is tr y  o f Supply  (1 948 )J  .

A.M. P a t t e r s o n ,  ”A G erm an-E ng li sh  D ic ti o n a ry  f o r  C h e m is ts ” , W il ey , 
New Yor k (1 9 5 0 ).

F.  W e ic h e lt , ’’Han db uc h d e r  G ew erb li chen  S p re n g te c h n ik ” , M ar hold , 
H a l le /S a a le  (1 9 5 3 ).

’’German E x p lo s iv e  O rd nan ce ” ,. US D epart m ent of th e  Army 
T e c h n ic a l M an ua ls  TM9 -1 98 5- 2 & TM 9-1985-3 and US D epart m en t o f th e  A ir  
F o rc e  T e c h n ic a l O rd ers  TO 39 B- 1A -9 & TO 39 B-1 A-1 0,  Gov er nm en t P r in t i n g  
O f f ic e ,  W ash in g to n , DC (1 9 5 3 ).

A .B . S c h i l l i n g ,  ’’Ex am in a ti o n  o f T hre e Typ es  U n fir e d  Rounds o f German 30
mm Hig h E x p lo s iv e  an d In c e n d ia ry  S h e ll  f o r  A n t ic o n c re te  Mk 108 Ca nnon 
FMAM -998-1 941 an d 2035” , P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1903 
(M arch  1 9 5 4 ).  ' '

O'l •? J -1  J

 
 

 

 

 
 

 

 

 

 
 
 

 
 



R e fe re n c e s  f o r  Ge rm an  E x p lo s iv e s

G. S c h a f f e r ,  " E v a lu a t io n  o f Ge rman G li d e  Bomb F l a r e " ,  P i c a t in n y  A rs e n a l 
Mem oran dum  R ep o rt  63 (O c to b e r  1 9 5 4 ).

V .T . R ie d in g e r , " E v a lu a t io n  o f Ge rm an  55 mm A/C R ocket OTIS C o n tr o l 
No.  T 5 -9 6 " , P i c a t in n y  A rs e n a l Mem orandum R ep o rt  71 (F e b ru a ry  1 9 5 5 ).

"U se  an d I n s t a l l a t i o n  o f B o o b y tr a p s" , US D ep art m en t o f th e  
Army F ie ld  M an ua l FM5-3 1 , U n it ed  S t a te s  G ov er nm en t P r i n t i n g  O f f ic e ,  
W ash in g to n , DC (1 9 5 6 ) , p ag es  145-5 0 (G er m an ).

A .J . M arh e fk a , "E x a m in a ti o n  an d E v a lu a t io n  o f C a r t r i d g e ,  S ig n a l ,  27-mm, 
3 1 / 4 - In c h , Ty pe  ( ? ) ,  (W /G re en  C lo s in g  D is c ) , E a s t G er m an ",  P ic a t in n y ' 
A rs e n a l Mem orandum R e p o rt 123  (A ugust  1 9 5 6 ).

A „J.  M arh e fk a , " E x a m in a ti o n  an d E v a lu a t io n  o f C a r t r i d g e ,  S ig n a l ,  2 7 -mm, 
3 1 /4 - I n c h ,  Typ e ( ? ) ,  (W /G re en  Cas e an d B ra ss  H ead ),  E a s t G er m an ",  
P i c a t in n y  A rs e n a l Memorandum R e p o rt  125  (A ugust  1 9 5 6 ).

” ii
H. Koe ne n & K. H.  I d e ,  '[U be r d ie  P ru fu n g  E x p lo s iv e r  S t o f f e " ,  E x p lo s iv -  
s t o f f e  4 , 1 -1 0  (1 956) (" D e te rm in in g  th e  S e n s i t i v i t y  to  F r i c t i o n  o f  
P r im e rs  an d O th e r V er y S e n s i t i v i t y  E x p lo s iv e s " , P i c a t in n y  A rs e n a l 
T r a n s l a t i o n  8 ( J a n u a ry  19 56 ) by  G.R . Loeh rJ  .

W. Nod da ck  & E. G ro sc h , "M es su ngen  vo n E x p lo s io n s d ru c k e n  an  I n i t i a l -  
s p r e n g s t o f f e n " ,  E x p lo s iv s to f f e  4 , 69-7 8  (1 956) ; "M ea su re m en t o f th e  
D e to n a ti o n  P r e s s u r e s  o f  I n i t i a t o r - T y p e  E x p lo s iv e s " , P i c a t in n y  A rs e n a l 
T r a n s l a t i o n  (F e b ru a ry  19 57 ) by  G.R . Loeh r !. .

H. Koe ne n 6c K.H . I d e ,  "U ber  d ie  P ru fu n g  E x p lo s iv e r  S t o f f e " ,  E x p lo s iv -  
s t o f f e  4 , 119-2 5  & 143-4 8  (1 956) /^ " S te e l - C o n ta in e r  M etho d f o r  T e s t in g  
E x p lo s iv e  M a te r i a l s " ,  P i c a t in n y  A rs e n a l .T r a n s la t io n  26 ( J a n u a ry  19 59 ) 
by G .R . Loeh r & H. V oosJ .

H.A . A aro n so n , " P r o p e l l a n t  an d E x p lo s iv e  I n g r e d i e n t s  o f  F o re ig n  
A m m un it io n Exa m ined  a t  P i c a t in n y  A rse n a l D uri ng  1956",  P ic a t in n y  
A rs e n a l T e c h n ic a l  R e p o rt 24 68  (D ec em be r 1 9 5 ? ),  E a s t Ger man , pages  22 6c 
24 . .

3lb

 

 

 
 

 
 

 
 

 
 

 

 
 

 

 
 
 

 
 



R e fe re n c e s  f o r  Ge rman E x p lo s iv e s

J .F .  R o th , ’’B a l l i s t i s c h e  M essv e rf a h re n  zu r Be sti mmun g d e r  S p re n g k ra f t 
(E n e rg ie )  und des  D e to n a ti o n s s to s s e s  ( B r is a n z ) ” , E x p lo s iv s to f f e  _5, 
161 -1 76  (1 957) [ " B a l l  is t i c  M etho ds  fo r  M easu ri ng  E x p lo s iv e  Po we r an d 
D e to n a ti o n  Sho ck ” , P ic a t in n y  A rs e n a l T r a n s l a t i o n  30 ( J u ly  19 59 ) by 
G„R. L o e h r /.  .

R. L u sa r,  ’’Die  D eu ts chen  W af fe n und Geh ei m w af fe n des 2 . W e lt k r ie g e s  
und ih r e  W e it e re n tw ic k lu n g ” , Lehm ann, Mu nch en (1 9 5 8 ).

B .T . F e d o ro ff  e t  a l ,  ’’D ic ti o n a ry  of E x p lo s iv e s , Am mun ition  an d We apo ns 
(Germ an S e c t io n ) ” , P ic a t in n y  A rs e n a l T e c h n ic a l R e p o rt  2510  (1 9 5 8 ).

H. Koe ne n,  K.H.  Id e  & W. H aupt,  Ub er  d ie  P ru fu n g  E x p lo s iv e r  S t o f f e ” , 
E x p lo s iv s to f f e  j6, 17 8- 89  (1 95 8)  !On th e  T e s ti n g  of E x p lo s iv e  S u b s ta n c e s  
IV . D e te rm in in g  th e  S e n s i t i v i t y  to  Im pac t of E x p lo s iv e  M a te r ia ls  o f 
S o l id ,  F lu id  & G e la ti n o u s  N a tu re ” , B r i t i s h  M in is tr y  o f A v ia ti o n  
T r a n s l a t i o n  TI L /T .4 9 8 1  (D ec em be r 19 59 )/  . '

M aj or W.H. G ro ss , ’’K r i t i s c h e  S tu d ie  uber  d ie  V orh er bes tim m ung d e r  
L eb en sd au er vo n P u lv e rn  und  S pre ngs t o f  f  en” , E x p lo s iv s to f  fe  7_, 45 -5 0  
(1 95 9)  f ”A C r i t i c a l  S tu dy of th e  P r e d e te rm in a t io n  o f th e  L i fe  o f 
Po w de rs  an d E x p lo s iv e s ” , B r i t i s h  M in is tr y  o f A v ia ti o n  T r a n s l a t i o n  
T IL /T .5 1 3 6  (A ugust  196 0) j .

An onym ous, ’’S p re n g s to f fe  a u f  d e r  Dpe hb an k.  . Neue  Wege im W af fe n-B au  
und in  d e r  E n tw ic k lu n g  vo n S p re n g k o rp e rn ” / ’’Ex p lo s iv e s  on th e  L a th e .
New M etho ds  o f  Weapon C o n s tru c t io n  an d in  th e  D ev el op m en t o f E x p lo s iv e  
S u b s ta n c e s ” , JPRS T r a n s l a t i o n  R- 93 5-D o f Germa n J o u rn a l  A r t i c l e  
(D ec em be r 19 59 ) US Army I n t e l l i g e n c e  T r a n s l a t i o n  N-6697  /.

• i
P .B . Tw eed,  ’’R ep o rt  on T r ip  to  Eur op e d u r in g  May 1000” , P ic a t in n y  
A rs e n a l T e c h n ic a l  Memorandum R ep o rt  ORDBB-TFO-28 (J une  IQ ijO ).

V/.H.B. Sm ith & J .F ,.  S m it h , ’’S m all  Arms o f  th e  W orl d” , S ta c k p o le , 
H a r r i s b u rg , Pa ( i9 6 0 ) , 395 -^ 6 ') .

R .P . A n to n e l l i ,  ’’E n c y c lo p e d ia  o f  E x p lo s iv e s ",  O rd na nc e T e c h n ic a l 
I n t e l l i g e n c e  A ge nc y,  O rd na nc e L ia is o n  Gro up , Du rham , N ort h  C a ro li n a  
(May I9 6 0 ) . '

A. B er th m unn, ’’E x p lo s i v s t o f  f e  ” , C a r l H au se r,  Mun chen  ( i9 6 0 ) .
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R e fe re n c e s  f o r  Ge rm an  E x p lo s iv e s

B .T . F e d o ro ff  e t  a l ,  ’’En c y c lo p e d ia  o f E x p lo s iv e s  an d R e la te d  I te m s ” , 
P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  2700 , Volum e J_ (1 9 6 0 ) , Vo lum e 2̂ (1 9 6 2 ).

V .J „  C la nc^y  6c H.A . M ay es , R ep o rt  on V i s i t  to  B u n d e s a n s ta i t  f u r
M a te r ia lp r u f u n g , B e r li n -D a h le n , 29 May - 1 Ju n e , 19 61 ” , B r i t i s h  .
Arma me nt R e se a rc h  an d D ev el opm en t E s ta b li s h m e n t Mem orandum R ep o rt  
(MX) 64 /6 1  (D ec em be r 1 9 6 1 ).

C a p t.  I .H .  C ord y , J r . ,  ’’Am m un iti on  P ro d u c ti o n  in  W es t German y” , US 
O rd nan ce  T e c h n ic a l  I n t e l l i g e n c e  R ep o rt  OTIA 18776 ( J a n u a ry  19 62 ) .

i
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ITALY

Italian Explosives

D uri ng  WW I I ,  th e  I t a l i a n s  ha d s e v e r a l  l a r g e  e x p lo s iv e  & am m unit io n 
p l a n t s  t h a t  p ro duced  m a te r i a l s  of good  q u a l i ty  an d in  a q u a n t i ty  n e a r ly  
s u f f i c i e n t  f o r  t h e i r  n e e d s . I t a l i a n  e x p lo s iv e s  & a r t i l l e r y  hav e a lw ays 
been  c o n s id e re d  o f v e ry  good  q u a l i t y .  W ith  th e  e x c e p t io n  of T4 (C y c lo n i te )  
an d T r i t o l i t a  ( C y c lo to l ) ,  w hic h  th e  I t a l i a n s  use d  b e fo re  b o th  B r i t a i n  & 
th e  USA, th e r e  a r e  no  h ig h  e x p lo s iv e s  of u n u su a l i n t e r e s t  o r o r i g i n a l i t y .  
Ho wev er , t h e r e  a r e  s e v e r a l  e x p lo s iv e s , s im i la r  to  th e  Ger man ? ;r s a tz s p re n g s to f  f e 
( s u b s t i t u t e  e x p lo s iv e s ) ,  w hic h w er e d ev e lo p ed  in  I t a l y  du e to  tp e  s h o r ta g e  of  
a ro m a ti c  co m po un ds .

The p r i n c i p a l  e x p lo s iv e s  know n to  be  use d  a re  l i s t e d  a l p h a b e t i c a l l y  in  
th e  fo ll o w in g  p a g e s .
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t R e fe re n c e  in
I t a l i a n  E x p lo s iv e s  ( G e n e ra l In d ex  \

A c id o _ c P a rg e n to , A z o t id r a to c P a r g e n t o  o r ’ SILVER AZIDE
A z o t id ru ro _ d j  a r g e n to

I t  i s  u sed  in  som e p r im in g  c o m p o s i ti o n s .

A c id o _ d i_ p io m b o , A z o ti d ra to _ d i_ p io m b o  or LEAD AZIDE
A z o t id r u ro~d ip io m b o

I t  has a lm o s t e n t i r e l y  r e p la c e d  M er cu ry  F u lm in a te  a s  an  i n i t i a l  
d e to n a t in g  a g e n t 6c i n g r e d i e n t  o f p ri m in g  c o m p o s i ti o n s . I t  i s  use d  
a lo n e  an d in  a d m ix tu re  w i th  Le ad  S ty p h n a te  b e c au se  th e  l a t t e r  i s  more 
s e n s i t i v e  to  fl am e  i n i t i a t i o n .  T h is  e x p lo s iv e  was  m a n u fa c tu re d  by 
th e  S o c ie ta  Anonym a N ob el  SGEM a t  T ia n o  n e a r  T o r in o , an d by  th e  S o c ie ta  
Anon yma B om bri n i P a r o d i - D e l f in o  a t  C o ll o fe r ro -R o m a .

A c id o _ p ie r ic o , M e l in i t a ,  PIC RIC ACID
P e r t i t e  o r  T r in i t r o f e n o l o _

I t  has a  c a s t  d e n s i t y  o f 1 .6 4  gm /c c; com pre ss ed  d e n s i t y  1 .7 4  
gm /c c; an d T ra u z l  t e s t  v a lu e  o f 29 5 c c . I t  i s  u se d  s t r a i g h t  f o r  c a s t  
lo a d in g  1 0 0 -mm, 1 2 0 -mm & 149-mm  S h e l l s ,  an d in  s e v e r a l  c o m p o s it e  
e x p lo s iv e  m ix tu re s  su ch  a s  MABT, MAT, MBT, P o lv e re _ v e rd e  6c V i c t o r i t e .

A c i d o s t i f n i c o  o r STYPHNIC ACID
T r i n i t r o r e s  o r c in a

I t  i s  u se d  in  th e  fo rm  o f  i t s  le a d  s a l t  (L ea d S ty p h n a te )  a s  an  
i g n i t i n g  c h a rg e  f o r  Le ad  A zid e  an d a s  an  i n g r e d i e n t  o f P ri m in g  
C o m p o s it io n s . Se e T r in i to r e s o r c in a to _ d i_ p io m b o .

A f o c i te  AFOCITE ; AMMONIUM NITRATE DYNAMITE

A b l a s t i n g  e x p lo s iv e  c o m p o s it io n  f o r  w hic h  tw o m ix tu re s  a r e  
r e p o r t e d :  a ) Ammonium N i t r a t e  58 -6 27 ,, p o ta s s iu m  n i t r a t e  28 -3 17 ,,
c a rb o n  7-97 , 6c s u l f u r  2-3 7^ b)  Ammonium N i t r a t e  58 -6 27 o , p o ta s s iu m  n i t r a t e  
31- 387o, c h a r c o a l  3 .5 - 4 .5 7 ,  s u l f u r  2-3 7o 6c m o is tu re  1.57 O.

A lb i te  ALBITE

A h ig h  e x p lo s iv e  c o m p o s it io n  in v e n te d  by B e rn a d in i 6c M an u .e ll i.
I t  c o n s i s t s  o f Ammonium N i t r a t e  58 .67O, N i t ro g u a n id in e  1 9 .1 7 - an d 
G u a n id in e  N i t r a t e  2 2 .3 7 . I t  wa s use d  d u r in g  WW I I  a s  a b u r s t i n g  c h a rg e  
in  som e P r o j e c t i l e s .
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I t a l i a n  E x p lo s iv e s
R efe re n ce- in  
G e n e ra l  In d e x

A m at olo  AMATOL

8 0 /2 0 , 70 /3 0  an d 60 /4 0  ( c a l le d  E sp lo y iv o _ 6 0 /4 0 ) A m at ols  a r e  use d  
in  f i l l i n g  v a r io u s  k in d s  of S h e l l s ,  Bombs an d G re n a d es .

9 0 /1 0  Amatol  i s  use d in  m in in g  o p e r a t io n s .  I t s  p r o p e r t i e s  a r e  
ga p t e s t  v a lu e  2 .0  cm; d e to n a t io n  v e lo c i ty  25 00  m e te r s / s e c o n d ; an d 
T ra u z l t e s t  v a lu e  365  c c .

Se e a l s o  MST o r N ougat.

Ammonal AMMONAL

Some pre-WW I I  Ammonals  in c lu d e d : a ) Ammonium N i t r a t e  547,, 
m o n o n it ro b en zen e  207, , alum inum  247, 6c c a rb o n  27O, b)  Ammonium N i t r a t e  
657, , TNT 157,, alum in um  17% (o f  w hic h 167O was  c o a r s e  an d 17o f i n e  po wde r)  
6c c a rb o n  37,.

Some WW I I  Amm onals in c lu d e d : c)  Ammonium N i t r a t e  84 .5 7O, 
p o ta s s iu m  n i t r a t e  1. 57 ,, b ari um  n i t r a t e  0.57>, alum in um  5.57 O 6c B la ck  
Po wde r 8 .0 7 ,.  I t  r e q u ir e d  a b o o s te r  f o r  d e to n a t io n ;  d)  Ammonium 
N i t r a t e  72 to  957,,  alum in um  2 to  257O 6c c a rb o n  0 .8  to  37,; e)  Ammonium 
N i t r a t e  46  to  647,,  TNT 15 to  307,,  alum inum  17 to  227, 6c c a rb o n  37,.
T h is  l a t t e r  c o m p o s it io n  i s  a l s o  c a l l e d  T o lu o l- am m o n a l. s o m e

c o m p o s it io n s  T r in i t r o n a p h th a le n e  i s  use d  i n  l i e u  o f TNT.

Se e a l s o  N i t ra m it  or A y ig li a n a _ 3  6c S a b u l i t e .

Ammon d in a m it e  ( G e la t in a  657,) GELATIN DYNAMITE

See  D in a m it e .

A rn T 9n_gel at in a GE LA TIN DYNAMITE

S e e  D i n a m i t e .

Am mo nite No. 1 AMMONITE

A com m erc ia l b l a s t i n g  e x p lo s iv e  c o n s i s t in g  of Ammonium N i t r a t e  
887,, D in i t r o to lu e n e  37,, v e g e ta b le  f lo u r  57, 6c N i t r o g ly c e r in  37,, p lu s  
t r a c e s  of  d ip h e n y la m in e . f
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

ANS o r ANS
A n t i s a n z i o n i t e

A c a s t a b l e  e x p l o s i v e  c o m p o s i t io n  p ro p o s e d  by  M. T o n e g u t t i ,  
c o n s i s t i n g  o f Ammonium N i t r a t e  60% , PETN 20% , g u a n id in e  n i t r a t e  10% & 
d ic y a n o d ia m id e  10%. I t  h a s  a low m e l t in g  p o i n t  (1 0 4 °C ) due t o  th e  
p r e s e n c e  o f  th e  l a s t  tw o i n g r e d i e n t s .  I t  was  u se d  d u r in g  WW I I  a s  a  
b u r s t i n g  c h a rg e  f o r  Na vy  P r o j e c t i l e s .  When u se d  i n  u n d e r w a te r  
a m m u n it io n  s u c h  a s  T o rp e d o e s , D ep th  C h a rg e s  & Sea  M in e s , i t s  e f f i c i e n c y  
i s  i n c r e a s e d  by  i n c o r p o r a t i n g  some  a lu m in um  pow der in  th e  m i x tu r e .  
C om pa re  w i th  ASN.

A r t i f i z i _ d a _ g u e r r a  o r  P i r o t e c n i a  PYROTECHNICS

See Ljrotecnia.

ASN E s p lo s iv o  ( o r  ASN M is c e la ) ASN ESPLOSIVO

An e x p l o s i v e  c o m p o s i t io n  c o n s i s t i n g  o f  Ammonium  N i t r a t e  70%,
PETN 207o & d ic y a n o d ia m id e  10%.  I t s  p r o p e r t i e s  a r e :  D e n s i ty  1 .5 5  
g m /c c ; r a t e  o f  d e t o n a t i o n  55 00  m e t e r s / s e c o n d ; e q u a t i o n  o f  d e c o m p o s i t io n :

14 NH4 NO3  + 2(CN .N H2 ) 2  +  C(CH 2 0N02 ) 4  - 

9 C0 2  +  36  H2 0 + 20 N2

vo lu m e o f  g a s e s  e v o lv e d  a c c o r d in g  t o  t h i s  r e a c t i o n  97 2 l i t e r s / k g  a t  
NTP ; and  h e a t  e v o lv e d  93 8 k c a l  w i th  ll 2 0 c o n s id e r e d  v a p o r . .  I t s  u s e s  
a r e  n o t  r e p o r t e d .  .

As t r a l i t e AMMONIUM NITRATE DYNAMITE 
ASTRALITE

An Ammonium N i t r a t e  d y n a m ite , so m ew ha t s i m i l a r  t o  A m m onit e.  I t  
w as  m a n u fa c tu r e d  p r i o r  t d  WW I I  b y - th e  S o c i e t a  D in a m it e  and  u se d  a s  a 
m a in  f i l l e r  i n  T re n c h  M o r ta r s  & Ha nd  G re n a d e s . I t  i s  now u se d  in  
b l a s t i n g  o f  ro c k  an d  i n  m in in g  o p e r a t i o n s .

A v ig l ia n a _ 3  o r  N i t r a m i t e AMMONAL

See Nitramite.

A z o t i d r a t o  d ’a r g e n t o ,  
A z o t id r u r o _ d J  a r g e n t o  o r  
A c id o  d ’a r g e n t o

SILV ER AZIDE
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I t a l i a n  E x p lo s iv e s
D e fe re n c e  in  
Men i or ;) 1 In d e x

4 ? o t id r a to _ d i_  pi om bo, 
A z o t id ru ro  d i piom bo  or 
A ci do d i  piom bo

LEAD AZIDE

B a l i s t i t e  BALLISTITE

A N i t r o c e l l u lo s e / N i t r o g ly c e r i n  P r o p e l l a n t  use d  d u r in g  WW I I  as a 
b u r s t in g  c h a rg e  in  some sm a l1 -c a 1i b e r  P r o j e c t i l e s ,  su ch  as  37/4 0  mm HE 
& 3 7 /4 0 -mm HE A rm o r- P ie rc in g  S h e l l s .

BM (E s p lo s iv o )  DYNAMITE

A s e r i e s  o f m in in g  e x p lo s iv e s  m an u fa c tu re d  by E s p lo s iv i  
M a n g ia r o t t i ,  C odro ip o  (U d in e ),  I t a l i a .  Many of th e s e  D ynam ites  a re  
base d  on Ammonium N i t r a t e  w it h  o th e r  e x p lo s iv e  & n o n -e x p lo s iv e  
i n g r e d i e n t s  ad d ed . T h e ir  e x a c t c o m p o s it io n s  a re  n o t r e p o r te d  bu t 
t h e i r  p r o p e r t i e s  an d m et ho ds  of t e s t i n g  a re  g iv e n  in  d e t a i l  in  comp any  
C a ta lo g u e .

C a d in it e  , CADI NIT}*.; DYNA MITE

An i n d u s t r i a l  m in in g  e x p lo s iv e  c o n s i s t in g  o f N i t r o g ly c e r in  26%, 
so di um  n i t r a t e  56%, s u l f u r  10% & c a rb o n  or c e l l u l o s i c  s u b s ta n c e  8%.

C h e d d it e  CHEDDITE

The se  e x p lo s iv e  c o m p o s it io n s , known s in c e  1897 and. u sed  d u r in g  
17W I I ,  a r e  br ow n to  g ra y  p l a s t i c  s u b s ta n c e s  b a sed  on  c h lo r a te s  o r  
p e r c h l o r a t e s  o f  amm onium, p o ta ss iu m  & so diu m . O th e r i n g r e d i e n t s  a re  
c o m b u s ti b le  m a te r ia ls ' & b in d e r s .  Suc h m ix tu re s  a re  i n f e r i o r  to  Dy na
m it e s  in  e x p lo s iv e  p r o p e r t i e s  an d some a re  o f  u n s a t i s f a c t o r y  s t a b i l i t y .  
Due to  t h e i r  h ig h  s e n s i t i v i t y  to  m ech an ic a l a c t i o n ,  th e y  a r e  n o t s u i t 
a b le  a s  b u r s t i n g  c h a rg e s  fox ’ P r o j e c t i l e s .  Th ey  a re  u sed  as  th e  e x p lo s iv e  
c h a rg e  f o r  Land M in es . Se e a ls o  C re m o n it e , E s p lo s iv o  86/1^1-. E s p lo s iv o  P. 
E s p lo s iv o  S, M a n li a n it e , P o lv e re  ca nnel - & H om itc.  .

C lo ra m it e  ' CL0RAM 1TE; DYNAMITE

A m in in g  e x p lo s iv e , u t i l i z i n g  s c ra p  m i l i t a r y  p r o p e l l a n t s ,  c o n s i s t s  
of B a l l i s t i t e  or C o rd it e  64%, Ammonium P e r c h lo r a t e  20%, so diu m  n i t r a t e  
15% & p o ta s s iu m  d ic h ro m a te  1%.
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  11. 
G e n e ra l In dex

C om posi zio ne p r im a r ia  & 
C om posi z io ne  in n e s c a n te

PRIMING & INITIATING  COMPOSITION

The fo ll o w in g  P r im in g  & I n i t i a t i n g  c o m p o s it io n s  w ere  fo und in  
I t a l i a n  am m unit io n  c a p tu r e d  d u r in g  WW I I :

a ) P o ta s s iu m  C h lo r a te  43  + 2%, an ti m ony  t r i s u l f i d e  2 3 .5  + 3%, M er cu ry  
F u lm in a te  23 + 37, 6c a b r a s iv e  9 + 37, - u se d  a s  a P r im e r  in  som e • 
c a r t r i d g e  c a s e s ,  su ch  a s  th e  4 7 -mm APRN (A rm o r-P ie rc in g , Round  Nos e)
S h e l l .

b)  P o ta s s iu m  C h lo r a te  447 ,, an ti m ony  t r i s u l f i d e  487O, M erc ury  F u lm in a te  
67, 6c a b r a s iv e  27, - u sed  a s  a P ri m e r in  Fuze s o f some S h e l l s ,  su ch  as 
th e  47-mm APRN 6c i n  Fuzes o f some Bom bs.

c)  Le ad  A z id e  55 + 77,, Lea d S ty p h n a te  44 + 77, 6c b in d e r  17, - u se d  a s  th e
u p p er c h a rg e  in  D e to n a to r s  o f some S h e l l s .  Th e b a se  c h a rg e  c o n s i s t s  o f 
com pre sse d  RDX. \

C om posi z io ne  t r a c c i a n t e  TRACER COMPOSITION

A t y p i c a l  c o m p o s it io n  ex am in ed  a t  P ic a t in n y  A rs e n a l d u r in g  WW I I  
c o n ta in e d  b a ri u m  n i t r a t e  63.07> , m ag ne sium  po wde r 34 .3 7,  6c b i n d e r - f u e l  
2 .7 7 ,.  T h is  t r a c e r  wa s u sed  in  47-mm A rm o r-p ie rc in g  am m u n it io n .

C o lo n e l A. I z z o ,  ’’P i r o t e c n i a  e Fuoch i A r t i f i c i a l i ” , H o e p li , M il ano  
(1 9 5 0 ) , p ag es  210, 213  & 235, r e p o r t s  th e  fo ll o w in g  c o m p o s it io n s :

Red ( r o s s o )  c o lo r e d  t r a c e r  - s t r o n t iu m  p e ro x id e  407 ,, m ag ne sium  po wde r 
407, 6c s t r o n t iu m  o x a la t e  207, ( t h i s  c o m p o s it io n  may a l s o  c o n ta in  a s  much 
a s  407. s t r o n t iu m  o x a la t e )  .

G re en  (v e rd e )  c o lo r e d  t r a c e r  - b a ri u m  p e ro x id e  72.5 7,,  b a ri u m  o x a la t e  57,, 
m ag ne si um  po w de r 157, 6c s h e l l a c  7. 57,.

Y ell ow  ( g i a l l o )  c o lo r e d  t r a c e r  - p o ta s s iu m  n i t r a t e  507,, re d  a r s e n i c  307, 
6c s u l f u r  207 ,.

C oto ne fu lm in a n te  o r GUNCOTTON
F u lm ic o to n e
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I t a l i a n  E x p lo s iv e s
Reference in 
General Indcx

Cr em on i t e CHEDDITE

An o ld e r  C h e d d it e  ty p e  of  e x p lo s iv e , p ro p o sed  by U. A l v i s i ,  
c o n s i s t i n g  of Ammonium N i t r a t e  48 .8 7,  6c Ammonium P i c r a t e  51 .2% .

C r e s i l i t e  o r T r in i t r o ^ m e ta ^ c r e s o lo  CRESILITE

A g o ld en  y e ll o w  c r y s t a l l i n e  com pou nd CH3 . C^I^N C^) 3OH, c a l l e d  
2 , 4 , 6 - T r i n i t r o - m - c r e s o l . I t  m e lt s  a t  107 an d ex p lo d e s  a t  15 0°  C. I t  
i s  p re p a re d  from  m -c re s o l by m et ho ds  s im i l a r  to  th e  p r e p a r a t i o n  of  
P i c r i c  A ci d from  p h e n o l . T h is  com pou nd i s  a p o w e rf u l e x p lo s iv e  use d 
a lo n e  a t  one ti m e as a b u r s t in g  c h a rg e .

The m ix tu re  of 60% T r in i t r o - m - c r e s o l  & 407, P i c r i c  A cid , o r i g i n a l l y  
d e v e lo p ed  in  F ra n ce  an d c a l l e d  " C r e 's y l i te  No. 2 " , was use d in  I t a l y  as a 
b u r s t i n g  c h a rg e  f o r  l a r g e - c a l i b e r  s h e l l s .  T h is  m ix tu re  has  a m e lt in g  
p o in t  of 85 C 6c d e n s i ty  1 .7 7  gm /cc ( c a s t ) ;  i s  l e s s  s e n s i t i v e  to  sh ock  6c 
im p ac t an d s l i g h t l y  l e s s  p o w erf u l th a n  P i c r i c  Aci d a lo n e .

The name C r e s i l i t e  has bee n a p p li e d  so m et im es  to  T r in i t r o - m - c r e s o l  
a lo n e , an d to  i t s  m ix tu re s  w it h  P i c r i c  A c id . See a l s o  E c r a s i t e  in  t h i s  
s e c t i o n  an d C r e s y l i t e  6c E c r a s i te  u nder F re nch  E x p lo s iv e s .

D in am it e  DYNAMITE

D ynam ites  a r e  d iv id e d  in to  two  c la s s e s :
I .  D in a m it e a b ase  i n e r t e  (D ynam it es  w it h  i n e r t  b a se )

a ) T ip o _ I  - N i t r o g ly c e r in  70 -757 , 6c k ie s e lg u h r  30 -257 ,
b)  T iP Q -I i ‘ N i t r o g ly c e r in  507, 6c k ie s e lg u h r  507,
c) PiU&wiie_el_coke_o_Dinamite_nera (Black Dynamite) - Nitro

glycerin ^5-55^ & coke 55- 5̂$>
d) D in am it e  a l  c a rb o n e  d i le g n o  (C h a rc o a l D yn am ite)  - N i t r o g ly c e r in

907, 6c c h a rc o a l  10% ,
e)  D in am it e  r o s s a  (Red D yn am ite)  - N i t r o g ly c e r in  687, 6c t r i p o l i  

( k ie s e lg u h r )  32%
0  y C e r * _ d t e  (P e rm is s ib le  D yn am ite)  - N i t r o g ly c e r in  35-40 %,  

k ie s e lg u h r  14-10%  6c mag ne sium  s u l f a t e  32 -507 ,

I I .  D in a m it i a b a se  a t t i v a  (D ynam it es  w it h  a c t i v e  base )-
8)  Q e la ti n a_ g o m m a_ o _ G e la ti n a _ e sp lo d e n te  ( B la s t in g  G e la t in )  

N i t r o g ly c e r in  92 -937 , 6c C o ll o d io n  C o tt o n  8-7 7, .
h)  G e la t in a _ e s p 1o s iv a _ d a _ g u e rra  ( M i l i t a r y  B la s t in g  G e la t in )  - 

N i t r o g ly c e r in  86 .4% , C o ll o d io n  C o tt o n  9.67 , 6c ca mph or  4. 07 ,
i )  G e la ti n e  d in a m it e  - N i t r o g ly c e r in  67 -86% , C .o ll od io n  C o tt o n  

3 -5 .5 % , p o ta s s iu m  n i t r a t e  5-2 57,  6c w o o d fl o u r 2-107,
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I t ci I  ia ri  Ex p io n  i vc1 •

D. in '-nni te ( c o n t ’d ) :

R e fe re n c e  in  
G e n e ra l  In d e x

j )  A m m o n _ d in am it e _ (G e la ti n a  657>) - N i t r o g l y c e r i n  63 7, , C o l lo d io n  
C o t to n  2%, Amm onium N i t r a t e  307, & w o o d f lo u r  57,

k ) G e la t i n a _ d i n a m i t e _ i n c o n g e l a b i l e _ o _ a n t i g e l o  ( N o n - f r e e z in g  
G e l a t i n  D y n a m it e ) - N i t r o g l y c e r i n  20 -5 57 ,,  C o l lo d io n  C o t to n  1-2 7 ,,  
n i t r o t o l u e n e s  8 -2 1 7 ,,  so d iu m  n i t r a t e  & Ammonium N i t r a t e  25-6 07, & 
c e r e a l  f l o u r  1-87 ,

l )  G e la ti n a _ 4 0 7 o _ -  N i t r o g l y c e r i n  40 7, , d r i p  o i l  ( l i q u i d  D i n i t r o 
t o l u e n e )  107 ,, so d iu m  n i t r a t e  447 , & c e r e a l  f l o u r  67,

m) Ammon g e l a t i n a ^ I  - N i t r o g l y c e r i n  407 , ( g e l a t i n i z e d  w i th  C o l lo d io n  
C o t to n ) ,  Amm onium N i t r a t e  45 7, , so d iu m  n i t r a t e  57, & w o o d f lo u r  107,

n ) A m m o n _ g e la ti n a _ II  - N i t r o g l y c e r i n  2 0 7 , f g e l a t i n i z e d  w i th  
C o l lo d io n  C o t to n ) ,  Ammonium N i t r a t e  757, & w o o d f lo u r  57,

o)  G e1a t in a _ V e n d e r _ o _ D in a m ite _ in c o n g e la b i lc _ V e n d e r  ( G e l a t i n  o f 
V en d er o r  N o n - f r e e z in g  D y n a m it e  o f  V e n d er)  - A s e r i e s  o f  e x p l o s i v e s  i 
i n v e n t e d  by  V e n z io  V e n d er and  m a n u fa c tu re d  b e f o r e  WW I I  a t  t h e  
D i n a m i t i f i c i o  d i  C e n g io . The y a r e  b a s e d  on  N i t r o g l y c e r i n  m ix ed  w i th  10- 
307, o f  d in i t r o m o n o f o r m in  o r  d i n i t r o m o n o a c e t i n  and  th e  o t h e r  u s u a l  
i n g r e d i e n t s  o f  D y n a m it e s . I t  i s  c la im e d  t h a t  t h e s e  e x p l o s i v e s  re m a in  
p l a s t i c  a t  t e m p e r a tu r e s  a s  low a s  -2 0 °C .

p ) D in a m it e  No 1 ( N o n - g e l a t i n i z z a t e )  - N i t r o g l y c e r i n  70-7 47 , & 
w o o d f lo u r  30-2 67,

q) P in a m it e _ N o _ 2 ( N o n - g e l a t i n i z z a t e )  - N i t r o g l y c e r i n  35 -4 87 ,,  
c h a r c o a l  o r  c e r e a l  f l o u r  12 -1 77 , & so d iu m  n i t r a t e  a n d / o r  p o ta s s iu m  
n i t r a t e  52-3 97,

r )  Un know n Name D in a m it e  - N i t r o g l y c e r i n  2 0 -2 57 ,,  Ammonium N i t r a t e  
2 0 -2 5 7 ,,  so d iu m  n i t r a t e  3 0 -3 5  & c h a r c o a l  207,.

D y n a m it e s  o r o t h e r  e x p l o s i v e s  s a f e  t o  u s e  i n  g a s e o u s  c o a l  m in es  
a r e  c a l l e d  " E s p l o s i v i  a n t i g r i s o u t o s i " , " E s p l o s i v i  d i  s i c u r e z z a "  o r  
" E s p l o s i v i  a m m i s s i b i l i " .  D y n a m it e s  w e re  u se d  by  th e  Army  d u r in g  WW I I  
in  some  D e m o l i t io n  C h a rg e s  & a s  b u r s t i n g  c h a rg e  i n  so me Ha nd  G re n a d e s .

Din am on
AMMONIUM NITRAT E DYNAMITE 

DINAMON

A m in in g  e x p l o s i v e  c o n s i s t i n g  o f  Ammonium N i t r a t e  697>, P o ta s s iu m  
C h l o r a t e  87, , TNT 207,  & a lu m in u m  37,.  T h is  e x p l o s i v e ,  a t  a  d e n s i t y  o f  
1 .1 0  g m /c c , h a s  a  g ap  t e s t  v a lu e  o f  4 .5  cm .

E ch os o r  E sch o  ECHOS

A m i l i t a r y  e x p l o s i v e  c o n s i s t i n g  o f Ammonium N i t r a t e  75 -8 07 ,,  
a lu m in u m  pow der 2 -3 7 ,,  f e r r o s i l i c o n  o r  s i l i c o n  14 -1 67 , & d r i e d  p u l v e r i z e d  
h o r s e  dung  ( c a l l e d  " ip p o s i n o " )  5-7 7 ,.  T h is  e x p l o s i v e  i s  r e p o r t e d  t o  be  
u se d  a l s o  i n  F r a n c e .
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R efe re nce  in
I t a l i a n  E x p lo s iv e s  G en era l In dex

E c r a s i te  AMMONIUM TRINITROCRESYLATE

The ammonium s a l t  of T r in i t r o c r e s o l  was us ed  by th e  A u s tr ia n s  
d u rin g  WW I  un d er th e  name Ek^S Sit fo r  f i l l i n g  some s h e l l s ,  and by th e  
I t a l i a n s  d u rin g  WW I I  as  a b u r s t in g  charg e  in  la rg e  s h e l l s .  The 60 /4 0 
m ix tu re  of P i c r i c  Acid & T r in i t r o - m - c r e s o l  i s  a ls o  c a l le d  E cr§ si £ g  by 
R. M oli na , " E s p lo d e n ti  e Modo d i F a b b r i c a r l i " , H o e p li , M ilan o (1 930),  
pa ge  39 1.  See C r e s i l i t e .

E sa n it ro d if e n il a m m in a , E x il  o r HEXANITRODIPHENYLAMINE
p -D ip ic ri la m m in a

Y el lo w  c r y s t a l s  m e lt in g  a t  240°C,  e x p lo s io n  te m p e ra tu re  25 0- 60 °C , 
v e lo c i ty  of d e to n a t io n  7150 m e te rs /s e c  a t  d e n s it y  1 .6 7 gm /cc  & T ra u z l 
t e s t  v a lu e  320 c c . In  g e n e ra l , i t s  e x p lo s iv e  p r o p e r t ie s  a re  i n t e r 
m ed ia te  bet w ee n th o se  o f TNT & T e t r y l . T his  compound ha s be en  use d , 
a lo n e  an d in  m ix tu re s  w it h  TN T(s uch  as German H exam it e),  as a base  
ch a rg e  in  D e to n a to rs , and in  some li n in g  e x p lo s iv e s  c o n s i s t in g  of  TNT, 
Ammonium N i t r a t e  & H ex an it ro d ip h en y la m in e ;

E s a n i t r o s o r b i t e  HEXANITROSORBITOL

An e x p lo s iv e  compound f i r s t  p re p a re d  & ex am ined  d u ri n g  WW I I  by 
A. T e tt am an z i & N. A rn a ld i,  as  re p o r te d  in  A t t i  d e l l a  Acc ad em ia d e l l e  
S c ie n ze  d i  T o rin o , C la sse  d i S c ie nze  F is ic h e , M at em at ic he e N a tu r a l i  
7 7 , 27 8- 81  (1 94 2)  6c Che mical  A b s tr a c ts  38 , 3841 (1 9 4 4 ).  T h is  comp oun d, 
O2N .O.CH2[CH(O .NO ^J CH2O.NO2, was o b ta in ed  from  s o r b i t o l  of  h ig h  
p u r i ty  by n i t r a t i o n  w it h  fuming n i t r i c  a c id  be low 0°C and g ra d u a l 
a d d i t io n  o f s u l f u r i c  a c id  a t  be low  -1 5° C . The  p ro d u c t o b ta in e d  as 
p l a t e l e t s  from  a lc o h o l (977. y ie ld )  ha s a m e lt in g  p o in t of  55 .5 °C  and 
d e n s i ty  1 .5 8 gm /c c.  *

P r o p e r t ie s  o f th e  compound a re  re p o r te d  as  fo ll o w s : Hea t of  
co m bust io n  1U65 k c a l /k g ;  h e a t o f  fo rm a ti o n  1 3 5 .k c a l/ m o le ; h e a t  o f 
e x p lo s io n  1500, k c a l /k g ;  and r a t e  of  d e to n a ti o n  7230 m e te r s /s e c . I t s  
s e n s i t iv e n e s s  to  im pac t &’ s t a b i l i t y  a re  s im i la r  to  N i t r o g ly c e r in . 
A lthough i t  i s  r e p o r te d  to  be  a b r i s a n t  e x p lo s iv e , H e x a n i t ro s o rb i to l  
i s  n o t c o n s id e re d  a s a t i s f a c t o r y  s u b s t i t u t e  fo r  N it r o g ly c e r in  as a 
g e l a t i n i z in g  ag e n t fo r  N i t r o c e l lu lo s e  bec au se  of  p h y s ic a l ch an ge s which  
occu r in  th e  m ix tu re .

The use  of t h i s  compound in  m i l i t a r y  e x p lo s iv e s  i s  n o t r e p o r te d .

Es ch o o r Echos ECHOSSee Ec ho s.
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I t a l i a n  E x p lo s iv e s
R e fe re n ce  in  
G en era l In dex

? § P l? § iy o _ 60/4 0  AMATOL

See A m at olo .

5?P . ? 5 i Y ? _ - CHEDDITE

A C h e d d it e - ty p e  e x p lo s iv e  c o n s i s t in g  of Ammonium P e r c h lo r a te  
86% & p a r a f f i n  14%. •

5 § p lo s iv o _ a m m is s ib il e ,
E s p lg s iv o ^ a n t ig r i s o u to s o  o r  PERMISSIBLE EXPLOSIVE
S s p lg s iv O -d i-S ic u re z z a  (S a fe ty  E x p lo s iv e )

Esp lo siyo _A SN  ASN ESPLOSIVO
Se e ASN E s p lo s iv o . .

? sp lo s iv o _ d a _ g u e r ra  - ESPLOSIVO da  GUERRA

Among th e  r e c e n t ly  p ro pose d  m i l i t a r y  e x p lo s iv e s  m ix tu re s , th e  
fo ll o w in g  sh o u ld  be  m en ti oned : '

B u rs ti n g  E x p lo s iv e  - RDX (o r  PETN) 75% i s  in c o rp o ra te d  w it h  25% o f 
n i t r o i s o b u t y l g l y c e r o l  t r i a c e t a t e  a t  80 °C . [jR ef:  " M o n te c a ti n i” •
S o c ie ta  G en e ra le  p e r l ’ i n d u s t r i a  m in e ra r ia  e ch im ic a , I t a l i a n  P a te n t 
43 36 33  (1 3 A p r il  19 48) & Che m ic al  A b s tra c ts  4 4 , 1709 (1 9503 . '

B u rs ti n g  E x p lo s iv e  - TNT 3 0 -9 0 % ,, RDX (o r  PETN) 5-65%, & po wde re d m e ta l 
(s u ch  as s i l i c o n ,  b o ro n , mag ne sium , co p p er,  i r o n ,  alum inum  o r z in c )  
5-30%. The TNT can  be  p a r t i a l l y  s u b s t i t u t e d  by d in i t r o n a p h th a le n e  
15-45% . CR ef:  P o l v e r i f i c i  G io van ni S ta c c h in i  SA, I t a l i a n  P a te n t  
43 36 36  (1 3 A p r i l  1948),  44 52 06  (10 F eb ru ary  1949);  445601 , 44 56 02  & 
44 56 03  (22 F eb ru ary  19 49) and Che m ical  A b s tra c ts  44 1709  (1 9 5 0 );  45 
1770 & 3160 (1 95 1) 7 .

B u rs ti n g  E x p lo s iv e  - RDX 86-927 o mixe d w it h  c a s to r  o i l  8-14% an d 
p ro c e sse d  in  th e  fo rm  of b e a d s . (*Ref: D ir e z io n e  S u p e r io re  d e l 
S e r v iz io  T ecn ic o  d i  A r t i g l i e r i a  a Roma, I t a l i a n  P a te n t  45 01 03  
(8  J u ly  19 49 ) & C he m ic al  A b s tr a c ts  44 , 110 98 (1 9 5 0 ) j .

E sp lo s iv o  da  mina o r DYNAMITE
P o lv e re  da  mina
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I t a l i a n  E x p lo s iv e s
R efe re n ce  in  
G enera l In de x

E sp lo s iv o  da  mina g e l a t i n o s o c o n  GELATIN DYNAMITE
n i t r o g l i c e r i n a  .

G e la ti n o u s  m in in g e x p lo s iv e s  w it h  N i t r o g ly c e r in  a re  l i s t e d  by 
C. B e lg ra n o , ”G li  E s p lo s iv i” , H o ep li , M ila no  (1 952),  pag es  280-8 1 . 
Some ex am pl es  of th e  29 su ch  e x p lo s iv e s  a re  g iv en  h e re : .

C om posi ti on  (7<>) and 
Some P r o p e r t ie s

I
GDII

2
GD2

3 4
GDI

5
GDIM

6
GEOM

7 8 9
GEO

Gomma
B A

N itr o g ly c e r in 4 3 .2 4 8 .3 7 .0 60 .0 38 .0 57 .0 71 .0 40 .7 5 77.5 82 .5 92
C o ll o d . c o t to n 2 .3 2 .7 0J 8 3 .5 2 .3 3 .5 5 .0 1 .5 5 .0 5 .5 8
Am n i t r a t e - - • - - 50 .9 29 .0 17.0 - - -
Am p e r c h lo r a te - - ,4 4 .0 - - - - - - - -
W oo df lo ur 7 .0 5 .8 1 .0 5.2 - 3 .5 5 .0 - 5 .0 3 .0 -
D in i t ro to lu e n e - - 10.0 - - - - - - - -
T r in i t r o to lu e n e - - 5 .0 - - - - - - - -
Na n i t r a t e 4 5 .5 42 .7 32.2 30 .5 6 .0 7 .0 ’ - - 12 .0 8 .5 -
K n i t r a t e - - - , - - - 18.5 - - - • -
Oa s i l i c i d e - - - - - - - - - - -
O il - - - - 2 .0 - - - - ' - -
PETN - - - - - ' - - 40 .7 5 - - -
O ch er , re d  (h e m a ti te )  
O ch er , ye ll ow  ( li m o -

- - - 0 .3 f0 .5 - 0 .5 - -  t - -

n i t e ) 1 .0 - - - - - - - - - -
Na c a rb o n a te *1.0 0 .5 - 0 .5 - - - . - 0 .5 0 .5 -
Oa c a r b ib a te - - - - . 0 .3 - ad de d

0 .3
- - - -

T ra u z l t e s t ,  cc 340 355 430 440 475 500 505 525 540 560 630
, Gap t e s t ,  cm
^ ^ V e l o c .  o f d e to n . ,

14 15 6 20 21 23 26 25 29 30 35

m /s e c . 500 0 5200 4700 6000 5900 5400 5900 7000 6700 6900 7200

1
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I t a l i a n  E x p l o s i v e s
R efe re nce  in  
G en er al  In de x

? s p l ° s i y o _ d a _ m i n a _ p o l y e r u l e n t o _ c o n  AMMONIUM NIT RATE DYNAMITE
U i ! : ? 2 8 l i c e r i n a

A s e r i e s  o f  p u l v e r u l e n t  m in in g  e x p l o s i v e s  w i t h  N i t r o g l y c e r i n  & 
Am mo niu m N i t r a t e  a s  t h e  p r i n c i p a l  i n g r e d i e n t s .  C.  B e lg r a n o ,  " G l i  
E s p l o s i v i " ,  H o e p l i ,  M i la n o  ( 1 9 5 2 ) ,  p a g e s  2 8 2 - 8 3 ^ l i s t s  30  s u c h  c o m p o s i 
t i o n s ^ !  w h ic h  s e l e c t e d  e x a m p le s  a r e  g i v e n  h e r e :

C o m p o s i t io n  (% ) a n d  
Som e P r o p e r t i e s

1 2 3 4 5 6 7 8 9 10 ’l l 12

N i t r o g l y c e r i n 1 4 .0 1 1 .0 1 0 .0 4 . 0 4 . 0 8 . 0 1 2 .4 1 2 .7 6 4 . 0 1 2 .0 1 1 .7 9 .0
D i n i t r o t o l u e n e - - - 1 .5 - 0 .5 0 .3 - - - -
T r i n i t r o t o l u e n e - - -  • - -  . - - - 1 0 .0 0 .3 - 2 0 .0
C o l lo d i o n  c o t t o n 0 . 3 - 0 .2 5 1 .5 0 .1 0 .5 0 .3 0 .2 4 -  . - 0 .3 0 . 3
W o o d f lo u r - 6 .0 - - ' - - - - - - - -
C e r e a l  f l o u r - - - - - 5 .0 - - - 3 .0 - -
Am n i t r a t e 6 5 .7 5 1 .0 8 9 .7 5 8 2 .0 8 9 .4 8 1 .0 7 9 .0 8 3 .0 7 6 .0 7 7 .7 7 6 .0 7 0 .7
Ma n i t r a t e - - - - - - - - - - - -
K n i t r a t e - - - - - - - - - -  • -
D i n i t r o n a p h t h a l e n e - 1 0 . 0 - - - - 8 . 0 4 . 0 1 0 .0 - 1 0 .0 -  '
K p e r c h l o r a t e - - - - - r - - - - - -
Ma c h l o r i d e 2 0 .0 2 2 .0 - 1 1 .0 - - - - - - - -  :
T4 (RDX ) - - - - 6 .5 - - - - - - -■
O i l - - - - - - - - - 2 . 0 2 . 0 -
Ca  s i l i c i d e - - - - - 5 .0 - - 5 . 0 - r
T r a u z l  t e s t ,  c c 270 2 6 5 30 0 305 320 ' 375 ?90 390 4 0 0 4 2 0 4 3 0 4 5 0 .
Ga p t e s t ,  cm 2 5 20 3 12 6 3 4 11 1 . 1 6
V e l o c i t y  o f  d e t o n .  
m / s e c . 2 1 2 0 2 3 0 0 2 0 3 8 1 7 1 0 2 5 0 0 3 2 0 0 271 5 3 2 0 0 2 3 4 8 2 9 6 0 2 3 5 0 291 2

U ses C&SM C&SM C&SM CM G&OM C&SM C&SM C&SM 0M OM OM G&OM

A b b r e v i a t i o n s :  CM - C o a l M in e s G&OM - G a l l i e r s & O pen  M in e s
C&SM -  C o a l & S u l f u r  M in e s  OM -  O pen  M in e s  O n ly

N o te :  C o m p o s i t io n  N o. 3 i s  c a l l e d  G r i s o u t i n a

3 2 8

 
 

 

 

 



I t a l i a n  E x p lo s iv e s
R efe re nce  in  
G enera l In de x

?? Pl2 §i Y ?- da_ niina_  con  DYNAMITE
r e s id u a t i_ d i_ p o lv e r i_ d i_ la n c io

A f te r  WW I I  c o n s id e ra b le  am ou nts of l e f t - o v e r  p r o p e l la n ts  (b o th  
o f Am er ican  & I t a l i a n  o r ig in )  were l e f t  un us ed  in  I t a l y .  Some of 
th e s e  p r o p e l la n ts  w er e us ed  to  p re p a re  m in in g e x p lo s iv e s . The  u su a l 
p ro ced u re  i s  to  g r in d  a p ro p e l la n t  to  p ass  a s ie v e  w it h  16 openin gs 
p e r  sq  cm (US St d S ie ve No. 12)  and to  mix  i t  w it h  an  o x id iz e r  and 
o th e r  in g re d ie n ts  gr ou nd  to  p ass  a s ie v e  w it h  20 open in gs p e r  sq  cm 
(US St d S ie ve  No. 14 ).  C. B elg ra no , ”G li  E s p lo s iv i” ,

C om posi tion  (%) an d 
Some P r o p e r t ie s

1 2 3 4 5 6 7 8 9 10 11 12

B a l l i s t i t e 45 12 60 10 10 10 50
P o lv e re  B - - - - - - - - - 15 -
P o lv e re  C - - 54 , - - - - 50 - - 54 50
P o lv e re  Dupon t - - - - - - - - - 10 20 40
TNT - 10 • - - 10 - 4 10 10 10 - 10
Am n i t r a t e 55 64 - - 70 80 55 - - 60 - -
K n i t r a t e - - - 40 - - 5 40 40 - - -
Na n i t r a t e - 9 26 - - - 20 - - - 26 -
Am c h lo r a te - - 20 - - - - - - ' -
K p e r c h lo r a te - - - - 5 .5 10 . 5 - ’ - - -
W oo df lo ur - - - . - 4 .5 - 1 - - - -
Ca s i l i c i d e - 5 - - - - -• - 5 - -

T ra u z l t e s t 430 425 445 315 320 330 350 350 375 410 435 435
Gap t e s t ,  Cm
V elo c . o f d e to n .

- 1 7 4 4 1 1 1 1 3 4

m /s ec - - - - 3300 3200 1350 1500 1320 2500 232 8 2900

i

329

 
 

 
 
 
 

 

 



I t a l i a n  E x p lo s iv e s
R efe re n ce  in  
G en era l In dex

E sp lo s iy o _ d a _ m in a _ p o ly e ru le n to _ se u za  k ' DYNAMITE
n i t r o g l i c e r i n a

P u lv e r u le n t  m in in g  e x p lo s iv e s  w it h o u t N i t r o g ly c e r in  a re  
l i s t e d  by C. B e lg ra n o , ”G li  E s p lo s iv i” , H o e p li , M il an o (1 9 5 2 ) . Some 
ex am ple s of th e  80 su ch  co m p o sit io n s  a re  g iv e n  h e re :

Com po si tion (% ) and 
Some P r o p e r t ie s 1 2 3 4 5 6 7 8 9 10 11 12 • 13 14

Am n i t r a t e 8 5 .5 7 7 .0 4 0 .0 7 8 .0 8 2 .0 8 0 .0 79 .5 7 0 .0 8 4 .5 9 0 .0 79 .0 70 .0 6 3 .0
D in it ro n a p h th a le n e - - - - - - - 5 .0 10 .0 - ' - - - -
D in i t ro to lu e n e - - - - 1 .0 - - - - - - ’ - - - » —
T r in i t r o to lu e n e 4 .5 15 .0 - 16 .0 14 .0 20 .0 10.0 10 .0 - 8 .0 9 0 .0 - - -
Am p e r c h lo r a te - - 2 5 .0 - - . - - - - - • - - - -
K p e r c h lo r a te - - - - - - - - - - - - - -
K n i t r a t e - - 2 9 .0 - - - - - - - - - - -
W oo df lo ur 10 .0 6 .5 4 .0 - 3 .0 - 2 .5 - - 2 .0 - 1 .0 - 3 .0
O il - - 2 .0 - - - - - - - - - - . - .
P a r a f f in - - - - - - - - - - ■ - - - -
Na n i t r a t e - - - 4 .5 - - 8 .0 15 .0 - - - - - 13 .0
K b ic h ro m ate - - - - - - - - 4 .5 - - - - -
Ca rbon  (p u lv e r iz e d ) - 1 .5 - - - r - - 1 .0 - - - - -
C harc oal (p u lv e r iz e d ) - - - - - - - - - - - - - -
PETN o r RDX - - - - - - - 1 - - 10 .0 2 0 .0 3 0 .0  2 1 .0
Ca c a rb o n a te - - - 1 .0 - -  t - - - - - - - -
Ocher (h e m a ti te ) - - - 0 .5 - - - - - - - - '

T ra u z l t e s t ,  cc 330 330 350 400 420 430 450 360 395 375 400 425 450 480
Gap t e s t ,  cm
V elo c. o f d e to n .

1 2 3 6 6 7 7 . 2 3 1 4 5 . 3 6

m /s e c . 190 0 2300 2400 3600 3700 430 0 350 0 1600 310 0 230 0 700 0 2850 210 0 3000

i
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I t a l i a n  E x p lo s iv e s
Re I'e rcn c e  in  
G e n e ra l I  tide?:

E s p lo s iv o  FNP FNP ESPLOSIVO

Se e E sa n 5 t ro d if e n i. la m m in a

E s p lo s iv o  P CHEDDITE

A b l a s t i n g  e x p lo s iv e  c o n s i s t in g  o f Ammonium P e r c h lo r a te  61 .5% , 
so di um  n i t r a t e  30%, & p a r a f f i n  8. 5% .

A s i m i l a r  c o m p o s it io n  c a l l e d  E s p lo s iv o _ s p e c ia le  c o n s i s t s  o f  
Ammonium p e r c h lo r a t e  537O, so di um  n i t r a t e  357O & p a r a f f i n  127O.

See E xp lo siy e_P . under F re nch  E x p lo s iv e s .

E s p lo s iv o  p l a s t i c o  . ESPLOSIVO PLASTICO

A p l a s t i c  e x p lo s iv e  s u i t a b l e  f o r  m i l i t a r y  u se  c o n s i s t s  o f:
RDX 85 -8 9% , p e tr o la tu m  12-10% , p l a s t i c  b in d e r  ( T io p la s to  m o ll e )  2-0 .5% , 
& g ly c e r o p h th a l ic  r e s i n  1-0 .5 % . T h is  e x p lo s iv e  can  be  m o d if ie d  by 
i n c o r p o r a t in g  alum in um  po wde r i n to  th e  m ix tu re  to  g iv e  th e  fo ll o w in g  
c o m p o s it io n : RDX 64 -75% , p e tr o la tu m  10-12 %,  p l a s t i c  b in d e r  0 .5 -2 % ,
g l y c e r o p h th a l ic  r e s i n  0.5 -1% , 6c alum inum  po wde r 25 -1 0% . D in am it e
Nob el  S o c ie ta  An onima a t  M ilan o. I t a l i a n  P a te n t  42 75 35  (2 4 Novem ber  
19 47 ) 6c 43 99 31  (4  O c to ber 19 48 ) and Che m ic al  A b s t r a c t s  4 3 , 7688  (1 949) 
& 4 4 , 61 30  (1 950)]  .

1 See a l s o  T4 ( p l a s t i c o ) .

E s p lo s iv o  S CHEDDITE

A C h e d d i te - t y p e  b l a s t i n g  e x p lo s iv e  c o n s i s t in g  o f So dium  
C h lo ra te  90%, p a r a f f i n  7%, 6c v a s e l in e  3%. ,

E s p lo s iv o  S20 ESPLOSIVO S20

A m ain e x p lo s iv e  c h a rg e  c o n s i s t in g  o f Ammonium N i t r a t e  79%,
TNT 207o 6c w o o d fl o u r 1%. I t  i s  m an u fa c tu re d  by th e  S o c ie ta  
S t a c c h in i ,  L.  M edard . 6c A. LeRoux [M em or ia l des P oud re s .3 4 , 201  (1 952)J  
r e p o r t  t h a t  th e  c o m p o s it io n  an d p r o p e r t i e s  o f t h i s  e x p lo s iv e  a re  
s im i l a r  to  th o s e  o f th e  F re nch  E x p lo s if  du  ty p e  w hic h  c o n s i s t s
o f Ammonium N i t r a t e  78 .7%  6c TNT 21 .3% . The p r o p e r t i e s  o f th e s e  two 
e x p lo s iv e s  a r e  r e p o r te d  as fo ll o w s : .
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in
I t a l i a n  E x p lo s iv e s

R e fe re n c e  
G e n e ra l In dex

E s p lo s iv o  S20 ( c o n t ’d )

E s p lo s iv o  S2Q

T ra u z l  t e s t  (F re n c h  M o d if ic a t io n )  11 8- 11 9
P i c r i c  A ci d = 100

Exp I o s i f  N i) °Q  

119-1 20

S e n s i t i v i t y  to  i n i t i a t i o n  (gms  o f 0 .2 0  0 .3 0
M erc ury  F u lm in a te  r e q u i r e d  to
i n i t i a t e  m a t e r i a l  a t  d e n s i t y  1 .0 5  gm /c c)

Gap t e s t  (F re n c h  M o d if ic a t io n )  '6 .5  7 .0
( d i s t a n c e  in  cm be tw een  c a r t r i d g e s  
a t  a d e n s i t y  of 1 .0 5  gm /c c)

V e lo c i ty  o f d e to n a t io n ,  m e te r s / s e c  41 00  5000
( c a r t r i d g e s  lo ad ed  a t  a d e n s i t y  o f , .
1 .1 0  gm /c c)  .

E s p lo s iv o  s p e c i a l e

Se e E s p lo s iv o  P.

CHEDDITE

E x i l ,  E s a n i t r o d if e n i la m m in a  o r HEXANITRODIPHENYLAMINE
p -D ip ic r il a m m in a  -

Se e E s a n it ro d if e n i la r r im in a  .

E xogen e,  T4 o r RDX
T r im e t i l e n t r in i t r o a m m in a

Se e TU . ■

FNP E s p lo s iv o  FNP ESPLOSIVO

A h ig h  e x p lo s iv e  c o m p o s it io n ' c o n s i s t i n g  o f Ammonium N i t r a t e  75%, 
PETN 20% & wax  5%. T h is  m ix tu re  was  use d d u r in g  WW I I  p r e s s  lo ad ed  
i n t o  some p r o j e c t i l e s .

F u lm ic o to n e  o r GUNCOTTON
C oto ne F u lm in a n te  ,

F u lm in a to _ c P a rg e n to  ' SILVER FULMINATE

I t  i s  u se d  i n  s m a ll  q u a n t i t i e s  by th e  I t a l i a n  Nav y.
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I t a l i a n  E x p lo s iv e s
Reference in 
General Index

F u lm in a to  d i  m e rc u r io  MERCURY FULMINATE

I t  wa s m a n u fa c tu re d  d u r in g  WW I I  by  th e  Nob el^ S o c ie ta  G e n e ra le  
d i  E s p lo s iv i  e M u n iz io n i a t  T ia n a  an d by  th e  Soc ie fc a An on im a B om bri n i 
P a r o d i - D e l f in o  a t  C o ll o fe r ro -R o m a . Th e u s u a l  fo rm  c o n s i s t s  o f s m a ll  
d ia m o n d -s h ap ed  c r y s t a l s  o f 0 .2 -mm maxim um l e n g th .  I t  i s  u sed  i n  a d 
m ix tu re  w i th  an ti m o n y  s u l f i d e  & P o ta s s iu m  C h lo r a te  i n  P r im e r s . Some 
m ix tu re s  a l s o  c o n ta in  po w de re d g l a s s . A n o th e r v a r i e t y  o f  M er cu ry  
F u lm in a te  u sed  f o r  s p e c i a l  p u rp o se s  ( u n s p e c i f i e d )  i s  p r e p a re d  by 
f i n e l y  g r in d in g  i t  u n d er w a te r  w it h  p o r c e l a i n  b a l l s  i n  a  p o r c e l a i n  
b a l l  m i l l .

G e la t in a  40%

See D in am it e .

£A^on_dinamite) 
See Dinamite. ’

GELATIN DYNAMITE

AMMONIUM rNITRATE GELATIN

G e la t in a  d in a m it e
See Rinamite. '

G e la t in a  d in a m it e  in c o n g e l a b i l e  (o r  
s n t i g e l s )

See Dinamite,

G e la t in a  e s p lo d e n te  o r  G e la t in a  gomma 

See Dinamite.

GELATIN DYNAMITE

GELATIN DYNAMITE

BLASTING GELATIN

i

G e la t in a  e s p lo s i v a  da g u e r r a  

See Dinamite.

GELATIN DYNAMITE

G e la t in a  gomma o r  G e la t in a  e s p lo d e n te  

See Dinamite.
BLASTING GELATIN

G e la t i n a  V ender
See Dinamite.

GELATIN DYNAMITE
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G e l ig n i t e  GELATIN DYNAMITE

A b l a s t i n g  e x p lo s iv e  c o n s i s t i n g  o f N i t r o g l y c e r i n  59%, C o l lo d io n  
C o tt o n  4%, p o ta s s iu m  n i t r a t e  29% & w o o d f lo u r  8%. A n o th e r  m ix tu re  
c a l l e d  G e l ig n i te ^ a l l l a m m o n io  c o n s i s t s  o f Ammonium N i t r a t e  70%, .
C o l lo d io n  C o tt o n  6. 70 %  & N i t r o g l y c e r i n  29.3 0% . G e l i g n i t e  wa s u sed  
d u r in g  WW I I  a s  a  b u r s t i n g  c h a rg e  i n  La nd  M in es, su ch  a s  r a i l r o a d  
m in es & woo de n box  a n t i - t a n k  m in e s .

Gomma A &_B . GELATIN DYNAMITE

See  E sp lo s iv o  '
g e la t in o s o  c o n ^ n i t ro g l ic e r in a .

Gomma in c o n g e l a b i l e  GELATIN DYNAMITE

A n o n - f r e e z in g  G e l a t i n  D ynam ite c o n s i s t i n g  o f  N i t r o g l y c e r i n  
65 -7 2% , l i q u i d  TNT 7- 8% , C o l lo d io n  C o tt o n  5-67> & Ammonium N i t r a t e  
15 -2 2% , an d m a n u fa c tu re d  by  th e  N obel  S o c ie ta  G e n e ra le  d i  E s p l o s i v i  e 
M u n iz io n i,  D i n a m i t i f i c i o  a t  O r b e t e l l o .  ’ '

I d r o l i t a  ’ IDROLITA

A h ig h  e x p lo s iv e  c o m p o s i ti o n  c o n s i s t i n g  o f Ammonium N i t r a t e  70%, 
RDX 20%,  p a r a f f i n  3% & w a te r  7%. T h is  e x p lo s iv e  i s  c la im e d  to  be  
s t a b l e  & i n s e n s i t i v e  t o  s h o c k . I t  wa s m a n u fa c tu re d  by  th e  S o c ie t a  
D in a m it e  N obel  a t  A v ig l i a n a .

I m p e r i a l i t e  AMMONIUM NITRATE DYNAMITE
.................. ..  IMP ERIAL ITE

A b l a s t i n g  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  Ammonium N i t r a t e  
85 -9 07 . & al um in um  s c a l e s  15 -1 0% . Th e in v e n to r  o f  t h i s  m ix tu re  was  
k i l l e d  i n  a  v i o l e n t  e x p lo s io n  o f th e  c o m p o s i ti o n . . ,

In c e n d ia r ie  (M is ce le ) IN CEN D IA RY  C O M PO SIT IO N S

Some I n c e n d ia r y  m ix tu re s  u sed  i n  Bombs an d p a te n te d  a f t e r  WW I I  
in c lu d e :

a ) TNT (PETN o r  RDX) 15 -6 0% , o x id iz e r s  (su c h  a s  c h l o r a t e s ,  n i t r a t e s ,  
o x id e s ,  p e r c h l o r a t e s  & p e r o x id e s )  20-407o & f i n e l y  p u lv e r i z e d  m e ta ls  
( su c h  a s  a lu m in um , m ag nes iu m , z in c  o r  i r o n )  20-4 07> [R ef:  B om bri n i 
P a r o d i - D e l f i n o ,  I t a l i a n  P a t e n t  43 09 3 (2 3 Fe b 19 48 ) & C hem ic a l A b s t r a c t s  
4 3 , 86 82  (1 94 95 ) .
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I n c e n d i a r i e  ( c o n t ’d ) •

b)  P o ta s s iu m  C h lo r a te  50%, Ammonium N i t r a t e  20%, m ag ne sium  20% & 
an h y d ro u s  c o p p e r  s u l f a t e  10%. Th e m ag ne sium  po wde r may be  r e p la c e d  in  
p a r t  by  al um in um  pow der . T h is  m ix tu re  i s  i g n i t e d  by  a few d ro p s  o f 
w a te r ,  b u t i n  th e  p re s e n c e  o f m o is t a i r  i t  w e a th e r s  s lo w ly  w i th o u t  
h e a t i n g .  I t  c an  be co m p re sse d . [R ef:  M in is te r o  d e l l a  d i f e s a  m ari n a
& M. T o n e g u t t i ,  I t a l i a n  P a te n t  44 60 10  (8  M arch  19 49 ) & C hem ic al  A b s t r a c t s  
4 5 , 1770  (1 951)]  .

c ) F e r r i c  o x id e  43/0 , b a ri u m  p e ro x id e  11 .5% , c e l l u l o i d  20%, alum in um  17%, 
so diu m  s i l i c a t e  6.5%> & b it u m en  ( r o s i n ,  t a r  o r  o th e r  s u b s ta n c e  to  
r e g u l a t e  c o m b u s ti o n ) 2%. T h is  m ix tu re  can  be h e a te d  a t  100  C an d 
co m p re sse d  a t  5 ,0 0 0 -6 ,0 0 0  a tm o sp h e re s  w i th o u t  d a n g e r . ^R ef : M in is te r o  
d e l l a  d i f e s a  a e r o n a u t i c a ,  I t a l i a n  P a te n t  44 81 01  (1 0 May 19 49 ) &
C hem ic al  A b s t r a c t s  4 5 , 1770 (1 9 5 1 ^  •

MABT MABT

A h ig h - e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  P i c r i c  A c id , TNT 6c 
d i n i t r o p h e n o l . I t  i s  p re p a re d  by  m ix in g  MAT 6c MBT. T h is  m ix tu re  
m e lt s  a t  65 -7 0  C. I t  i s  u se d  as a b u r s t i n g  c h a rg e  i n  o rd n an c e  ammu
n i t i o n .

M a n l ia n i te  MANLIANITE

A C h e d d i te - ty p e  e x p lo s iv e  c o n s i s t i n g  o f  Ammonium P e r c h lo r a t e  72%, 
c a rb o n  14 .7%  6c s u l f u r  13 .3% . I t  i s  on e o f s e v e r a l  e x p lo s iv e s  p ro p o sed  
by  U. A l v i s i .

MAT MAT ;  PICRAT0L

A c a s t a b l e  hi gh -" ex p l o s iv e  m ix tu re  o f P i c r i c  A ci d  60%, 6e TNT 40%.
I t  i s  a  y e ll o w J b u f f  s o l i d  w hic h  on h e a t in g  be co m es  p l a s t i c  a t  55° C an d 
m e l ts  a t  85°C . I t s  p r o p e r t i e s  a r e  r e p o r t e d  as  fo ll o w s :  B a l l i s t i c  
s t r e n g t h  103% (TNT = 100% ); b r i s a n c e  by  sa nd  t e s t  - 44  gm sa nd  c ru sh e d  
v s  43  gm f o r  TNT; e x p lo s io n  te m p e ra tu re  2 ^ 0 -2 8 0 °C /i m p a c t s e n s i t i v i t y  
w i th  2 kg w e ig h t 13 in c h e s  vs 14 in c h e s  f o r  TNT; r i f l e  b u l l e t  
s e n s i t i v i t y  - 10% d e to n a t io n s  from  im p ac t o f a. . 3 0 - c a l i b e r  b u l l e t  
f i r e d  a t  a d i s t a n c e  o f 90 f e e t ;  s t a b i l i t y  - s t a b l e  i n  s to r a g e ;  t o x i c i t y 
l e s s  to x ic  th a n  s t r a i g h t  TNT; an d v e l o c i t y  o f d e to n a t io n  71 00  m e te r s / s e c  
vs 69 00  m e te r s / s e c  f o r  TNT. .

T h is  e x p lo s iv e  i s  use d  f o r  c a s t  lo a d in g  m e d iu m -c a li b e r  s h e l l s .
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MBT . MBT

A c a s t a b l e  m ix tu re  o f  P i c r i c  A ci d  607a & D in i t r o p h e n o l  407o. I t  
i s  a y e ll o w  s o l i d  w h ic h , whe n h e a te d ,  be co m es  p l a s t i c  a t  68 °C  an d 
m e l ts  a t  77°C . I t s  c a s t  d e n s i t y  i s  1 .6 5  gm /c c ; l e s s  p o w e rfu l & l e s s  
b r i s a n t  th a n  TNT; an d r e q u i r e s  a  s t r o n g  i n i t i a t o r  f o r  d e t o n a t io n .  I t  
i s  u se d  to  lo a d  m e d iu m -c a li b e r  P r o j e c t i l e s .  Se e a l s o  TRIDITE^

Chao yak y u n d e r  J a p a n e s e  E x p lo s iv e s  6c DD ( E x p lo s i f  ) 
u n d e r  F re n c h  E x p lo s iv e s .

M e l in i t a  PICR IC  ACID
Se e AcicLo p i c r i c o .

M e tr io lo ,  N i t r o m e t r io l o  o r  METRIOL TRINITRATE
N i t r o p e n t a g l i c e r i n a

A s l i g h t l y  t u r b i d ,  o i l y  l i q u i d  e x p lo s iv e  in v e n te d  by  th e  S o c ie ta  
Ano nym a B om bri n i P a r o d i - D e l f i n o  an d m a n u fa c tu re d  a t  th e  C o ll o fe r ro -R o m a  
p l a n t .  I t  i s  o b ta in e d  i n  92% y i e l d  by  n i t r a t i n g  t r im e th y lo lm e th y lm e th a n e  
i n  a b a tc h  p r o c e s s  u s in g  m ix ed  n i t r i c - s u l f u r i c  a c id  o f  z e ro  w a te r  
c o n t e n t .  The  p r o c e s s  i s  s i m i l a r  to  t h a t  u sed  f o r  th e  p r e p a r a t i o n  o f  
N i t r o g l y c e r i n ,  e x c e p t  t h a t  h ig h e r  r a t i o s  o f a c id  a r e  u sed  i n  o r d e r  to  
o b t a in  m or e s t a b l e  s p e n t  a c i d .  Th e tr im e th y lo lm e th y lm e th a n e  i s  o b ta in e d  
by  i n t e r a c t i o n  o f p r o p y la ld e h y d e  & fo rm a ld e h y d e  i n  w a te r  a t  o r d in a r y  
te m p e ra tu re  i n  th e  p r e s e n c e  o f  li m e , i n  th e  same  m an ner  a s  i n  th e  
p r e p a r a t i o n  o f  p e n t a e r y t h r i t o l .

M e tr io lo  i s  u se d  a s  an  i n g r e d i e n t  o f sm o k e le ss  p o w d e rs . I t  i s  a  
go od  p h le g m a t iz e r  f o r  N i t r o c e l l u l o s e ,  b u t  by  i t s e l f  i t  d o es  n o t  
g e l a t i n i z e  N i t r o c e l l u l o s e  e x c e p t a t  te m p e ra tu re s , o f a t  l e a s t  110 °C . 
H ow ev er , wh en  a b o u t 87, o f  " a c e t o m e t r i o l "  ( m e t r i o l  t r i a c e t a t e )  i s  a d d e d , 
g e l a t i n i z a t i o n  ta k e s  p la c e  a t  80°C . A d v an ta g es  o f M e tr io lo  a r e  low  
v o l a t i l i t y ,  low  c a l o r i f i c  v a lu e  (w hic h  mea ns  low e r o s i o n  o f  gu n 
b a r r e l s ) ,  and a go od  d e g re e  o f  f l a s h l e s s n e s s . Th e I t a l i a n  Navy i s  
g r e a t l y  im p re s s e d  by  th e  c o n s id e r a b ly  re d u c e d  f l a s h  o f M e tr io lo  
P r o p e l l a n t s .

MNDT o r  S i p e r i t e

Se e S i p e r i t e .

MST o r N ougat

Se e N o u g a t.

SIPE RITE

NOUGAT

336

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 



I t a l i a n  E x p lo s iv e s
R e fe r e n c e  i n  
G e n e ra l  In d e x

N it r a m i te  o r A v ig l ia n a _3 . AMMONAL

An A m m on al -typ e e x p lo s iv e  c o n s i s t i n g  o f  Ammonium N i t r a t e  727,, 
al um in um  227, & b it u m en  p i t c h  (o r  p a r a f f i n )  67,. I t  i s  u se d  as  a b u r s t 
in g  c h a rg e  in  a l l  ty p e s  o f am m unit io n .

N i t r a t o  am mon ico  o r  AMMONIUM NITRATE
N i t r a t o  d ’amm onio

Us ed  in  a w id e  v a r i e t y  o f m i l i t a r y  & com m erc ia l e x p lo s iv e s .  Se e 
A f o c i t e ,  A l b i t e ,  A w tP lP , Ammonal, A m m o n it e _ N o 1,  ANS o r A n t i s a n z io n i t e  
A S N _E sp lo si vo , A s t r a l i t e ,  C re m o n it e , D in a m it e , Di na mon , Ec ho s o r  E§c ho , 
Egplo si yo_da_ _m in a, E sp lo s iy o _ S 2 0 , F N P _E sp lo si vo , G e l ig n i t e ,  Gomma 
i u ^ p n g e l a b i l e ,  I d £ o l i£ a ,  J m p e r £ a l i t e , I n c e n d ia r e ,  M in in g_E x p lo s iv e ^  
u n d e r N i t r o d i g l i c o l e , u n d e r N i t ro g u a n id in a , MST o r N ougat,  N i t r o -  
d i s i l 9 9 i p _ e s p l o s i y o ,  PAN, PANA, PN P_E sp lo si vo^ P p lv e re _ " C a n n e ln ,
R om it e , S a b u l i t e ,  S c h n e id e r i t e ,  S i p e r i t e ,  S o l f i t e ,  U m b ri te , Unknown 
Name E x p lo s iv e s , V i b r i t e ,  V i r i t e ,  an d o t h e r s .

N i t r o c e l l u l o s e  o r  NITROCELLULOSE
N it ro c o to n e

N i t r o d i g l i c o l e  o r DIETHYLENEGLYCOL DINITRATE
5 i£ ?P P £ P ?P iP

A c o l o r l e s s  l i q u i d  e x p lo s iv e  use d  a s  a co m po ne nt  o f p r o p e l l a n t s  
& c o m p o s it e  e x p lo s iv e s .  Th e I t a l i a n  Army S p e c i f i c a t i o n  r e q u ir e m e n ts  
l i s t e d  i n  th e  p a m p h le t,  " C a p i to la to  T e c n ic o  G e n e ra te  p e r  l a  F o r n i tu r a  
d i  E s p lo s iv i  P r o p e l l e n t i " , MD E s e r c i to  (1 9 5 1 ) , CTF 28 , a r e  as  fo ll o w s : 
N i t ro g e n  c o n te n t  14 .1 07 ,; a l k a l i n i t y  - e x p re s s e d  a s  7, ^ £ 0 0 ^ ,  0 .0 0 2 3 ; 
an d s t a b i l i t y  by 120°C German t e s t  ( S t a b i l i t y  a l  s a g g io  T ed esco  a 
120  C) - r e d  c o l o r a t i o n  o f i n d i c a to r  p a p e r , 30 m in u te s .

Two c o m p o s it e  e x p lo s iv e s  em plo y in g  N i t r o d i g l i c o l e  a r e  kn ow n.

M in in g  E x p lo s iv e : N i t r o d i g l i c o l  36.5 7,,  Ammonium N i t r a t e  28 .0 7 ,,  
so diu m  n i t r a t e  24 .0 7 ,,  PETN 10 .07,  & N i t r o c e l l u l o s e  1.5 7,.

P l a s t i c  E x p lo s iv e : N i t r o d i g l i c o l  327, & RDX 687,.

N i t r o g e l a t i n a  ' 1 GELATIN DYNAMITE
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i J i t I 2 g l i c e r i n § , Q l io _ e s p lo s iv o  o r  NITROGLYCERIN
T r i n i t r o g l i c e r i n a

An o i l y  l i q u i d  e x p lo s iv e  f i r s t  p re p a re d  i n  a  p u re  s t a t e  i n  1846
47  by  A sc a n io  S o b re ro , U n iv e r s i ty  o f  T o r in o , I t a l y .  A lt h o u g h  S o b re ro

r e c o g n iz e d  N i t r o g l y c e r i n  a s  a h ig h ly  e x p lo s iv e  s u b s ta n c e ,  th e  f i r s t  
p r a c t i c a l  a p p l i c a t i o n  o f  i t  wa s made n o t in  I t a l y  b u t  i n  Sw eden  by  
A. N obel  who in v e n te d  D ynam ite & B a l l i s t i t e .

The  I t a l i a n  Army S p e c i f i c a t i o n  r e q u ir e m e n ts  a r e  a s  fo l lo w s :  
N i t ro g e n  c o n te n t  ( T i t o l o  d ’a z o to )  18 .36% ; r e a c t i o n  (R e a z io n e )  - n e u t r a l  
t o  l i t m u s ;  n e u t r a l  t o  p h e n o lp h th a le in ;  an d  s t a b i l i t y  b y  A b e l t e s t  
a t  80 °C  ( S t a b i l i t a  a l  s a g g io  A b e l a  80 °C ) lU m in u te s . . ,

I t  i s  u sed  i n  a nu m be r o f  m i l i t a r y  & co m m erc ia l e x p lo s iv e s  su ch  
a s  Di ua ui ite , ? s p lo s iy o _ d a _ m in £ , G e l ig n i t e ,  Q Q m m a_ in co ng el ab iX e,  
P a n t r i n i t e ,  an d o t h e r s .

N i t r o g u a n id in a NITROGUANIDINE

I t s  r e p o r t e d  p r o p e r t i e s  a r e :  H eat o f e x p lo s io n  62 5 k c a l / k g ;  
te m p e ra tu re  o f e x p lo s io n  90 0°C ; vo lu m e o f  g a s  a t  s ta n d a r d  te m p e ra tu re  & 
p r e s s u r e  1073  l i t e r s / k g ;  an d s p e c i f i c  p r e s s u r e  ( f o r z a )  76 00  k g /s q  m e te r . 
I t  wa s u sed  d u r in g  WW I I  a s  a co m ponen t o f P r o p e l l a n t s ,  an d i n  c o m p o s it e  
e x p lo s iv e  m ai n  f i l l e r s  c a l l e d  A lb i t e  & U m b ri te . Th e fo l lo w in g  e x p lo s iv e  
c o m p o s it io n s  w ere  p ro p o se d  i n  19 39 :

a ) N i t r o g u a n id in e  28%,  Ammonium N i t r a t e  70% & c a lc iu m  s i l i c i d e  2%, - 
T r a u z l  t e s t  v a lu e  35 0 c c .

b)  N i t r o g u a n id in e  28%,  Ammonium N i t r a t e  68%» & o i l  4%> - T r a u z l  t e s t  v a lu e  
32 5 c c .

c ) N i t r o g u a n id in e  19%, Ammonium N i t r a t e  76%, c a lc iu m  s i l i c i d e  5%> - 
T r a u z l  t e s t  v a lu e  32 5 c c .

d)  N i t r o g u a n id in e  15%, Ammonium N i t r a t e  50%, le a d  n i t r a t e  30% 6c c a lc iu m  
s i l i c i d e  5%. - T r a u z l  t e s t  v a lu e  360 c c .

N i t r o m e t r io lo ,  N i t r o p e n t a g l i c e r i n a  METRIOL TRINITRATE
o r M e tr io lo

Se e M e tr io lo .  .
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  in  
Gen er aJ . In dex

N i t r o n a f t i t a  NITRONAFTITA

A c c o rd in g  to  F . P ia n ta n id a ,  M em or ia l de  1 ’A r t i l l e r i e  F r a n g a is e  
( P a r i s )  1 4 , 45 9 (1 9 3 5 ) , i t  i s  a m ix tu re  o f  RDX 75-80 % in o n o n it ro n a p h th -  
a le n e  25 -2 0% , m a n u fa c tu re d  by  th e  S o c ie ta  An on im a D ir  i t e  N ob el  a t  
A v ig l ia n a .  T h is  m ix tu re  s o f t e n s  a t  70 -8 0° C  b u t  does n o t  m e l t .  I t  m us t 
be p r e s s  lo a d e d  i n to  am m unit io n  com ponen ts .

C. B e lg ra n o , " G li  E s p l o s i v i " ,  H o e p li , M il ano  (1 9 5 2 ) , page  138,, 
r e p o r t s  t h a t  " l e  n i t r o n a f t i t i ” a r e  m ix tu re s  o f  RDX ( o r  PETN) & 
d i n i t r o n a p h t h a l e n e ;  ’

A ll  o f  th e s e  m ix tu re s  a r e  s u f f i c i e n t l y  i n s e n s i t i v e  to  be p r e s s  
lo a d e d  i n t o  am m unit io n  com ponen ts . Th ey  a r e  more p o w e rfu l th a n  TNT.

N i t r o g e n t a g l i c e r i n a  METRIOL TRINITRATE

Se e M e tr io lo .

N ougat  o r MST NOUGAT

An A m a to l- ty p e  e x p lo s iv e  c o n s i s t i n g  o f  Ammonium N i t r a t e  50%, TNT 
43% & d in i t r o n a p h th a l e n e  7%. I t  i s  u se d  c a s t  lo a d e d  i n  th e  fo ll o w in g  
p r o j e c t i l e s :  120/2 1  mm HE; 120/2 1 mm HE ( c a s t  s t e e l ) ;  149 /3 5  mm HE,
M 32 /3 8;  1 4 9 /1 3 -3 5  mm HE (o ne  p i e c e ) ;  149 /3 5  mm HE ( B r i t i s h ) ;  210 mm HE 
(b om ba);  3 0 5 /1 7  ram HE ( c a s t  s t e e l ) ;  and  3 0 5 /1 7  ram HE (o ne p i e c e ) .

O li o  d i  s g o c c io la m e n to  DRIP OIL

A c ru d e , c o m m e rc ia l^ o il y  s u b s ta n c e  r e s u l t i n g  fr om  th e  tw o -s ta g e  
n i t r a t i o n  o f  to lu e n e  in  th e  m a n u fa c tu re  o f TNT. I t s  m ai n  c o n s t i t u e n t s  
a r e  is o m e rs  o f  DNT w ith  sm a ll  q u a n t i t i e s  o f  v a r io u s  is o m e rs  o f TNT 6c 
o th e r  n i t r o  co m po un ds . T h is  s u b s ta n c e  i s  s i m i l a r  to  A m er ic an  " d r ip  
o i l " ,  Ge rm an  " T ro p fo l"  6c F re n ch  " h u i l l e " .  '

I t  i s  u se d  a s  an  i n g r e d i e n t  o f n o n - f r e e z in g  D ynam ites  (D in am ti  
i n c o n g e l a b i l i ) , o f  som e Ammonium N i t r a t e  e x p lo s iv e s ,  an d a s  a g e l a t i n i z e r  
o f N i t r o c e l l u l o s e  f o r  P r o p e l l a n t s .  Due to  th e  f a c t  t h a t  i t s  c o m p o s it io n  
i s  v a r i a b l e  an d i t  c o n ta in s  som e s u l f u r i c  a c id  d e r i v a t i v e s ,  i t s  u se  in  
m i l i t a r y  e x p lo s iv e s  i s  n o t re co m m en de d.  A n o th e r m et ho d o f u t i l i z i n g  d r ip  
o i l  i s  to  n i t r a t e  i t ,  s e p a r a te ly  fr om  p u r i f i e d  DNT, to  th e  t r i - s t a g e .
T his  g iv es a p ro duct n ea rl y  as po w er fu l as  TNT bu t of  in f e r io r  s t a b i l i t y .
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I t a l i a n  E x p lo s iv e s
Reference i n  
General Index

O li o  d i  s g o c c io la m e n to  ( c o a t ’d ) . •

A  t y p i c a l  c o m m erc ia l e x p lo s iv e  c o n s i s t s  o f  O li o  d i  s g o c c io la m e n to  
16%, TNT 77c, Ammonium N i t r a t e  45% , so d iu m  n i t r a t e  15%, p o ta s s iu m  p e r 
c h l o r a t e  16.5%, & C o l lo d io n  C o tt o n  0.5 % .

O li o  e s p lo s i v o ,  N i t r o g l i c e r i n a  o r  
T r i n i t r o g l i c e r i n a

See Nitroglicerina.

NITROGLYCERIN

O s s o n i te  . OSSONITE

A l i q u i d  m in in g  e x p lo s iv e  c o n s i s t i n g  o f  P i c r i c  A c id , c o n c e n t r a t e d  
n i t r i c  a c id  & l i q u i d  n i t r o g e n  p e r o x id e .  The  com ponen ts  o f  t h i s  e x p lo s iv e  
a r e  m ix ed  i n  s i t u  j u s t  b e f o r e  u s e .

PA ( P e n t r i t e  - A c e ta to  d i  p e n t a e r i t r a t e )  PA

An e x p lo s iv e  m ix tu re  o f  PETN 6c p e n t a e r y t h r i t o l  t e t r a  a c e t a t e  
(PETA) d e v e lo p e d  by  B o m b ri n i P a r o d i  D e l f in o  (BPD ), C o l l e f e r r o  n e a r  Rom e. 
Two c o m p o s it io n s  PETN/PETA 6 5 /3 5  6c 7 5 /2 5 , m e l t in g  a t  8 4 -8 8 °C , w ere  ' 
d e v e lo p e d  an d p ro p o se d  a s  b u r s t i n g  c h a r g e s .  T h ese  m ix tu re s  a r e  f a i r l y  
i n s e n s i t i v e  to  s h o c k . The y h av e  th e  same  po w er  a s  TNT, b u t  a r e  r e p o r t e d  
to  be  se ld om  u sed  a s  th e y  a r e  m or e e x p e n s iv e  th a n  TNT.

PAN ( P A - N i tr a to  d ’am mon io) PAN

An e x p lo s iv e  m ix tu re  o f  & Ammonium N i t r a t e  d e v e lo p e d  by  BPD 
( s e e  a b o v e ) .  I t  i s  r e p o r t e d  to  hav e  th e  same  pow er  a s  8 0 /2 0  A m at ol 
b u t  m or e e x p e n s iv e .

PANA (P A N -A ll um in io ) PANA

A h ig h  e x p lo s iv e  m ix tu re  o f  J?AN 6e al um in um  d e v e lo p e d  by BPD ( s e e  
a b o v e ) . T h is  m ix tu re  i s  m or e p o w e rfu l th a n  Ammonal (Amm onium N i t r a t e /

TN T/a lu m in um ) b u t ,  b e in g  m or e e x p e n s iv e , i s  se ld om  u s e d .

P e n t r i n i t e PENTRINIT E

M ix tu re s  o f  PETN 80 -8 5%  6c N i t r o g l y c e r in  20 -1 5% , in v e n te d  by  
A. S t e t t b a c h e r ,  S w is s s c i e n t i s t .  Su ch  m ix tu re s  a r e  v e ry  p o w e rfu l 
e x p lo s i v e s .  [R e f:  E. P i a n t a n id a ,  M em ori al  de l ’A r t i l l e r i e  F r a n c h is e  
( P a r i s )  1 4 , 45 8 (1 935)] . Se e a l s o  u n d e r  Sw is s E x p lo s iv e s .
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• • R e fe re n c e  in
I t a l i a n  E x p lo s iv e s  • G e n e ra l In d ex

E e n t r i t e ,  T e t r a n i t r a t o ^ d i  PETN
P e n t a e r i t r i t e  o r  T e t r a n i t r o p e n t a e r i t r i t e

Th e PETN u sed  i n  I t a l i a n  e x p lo s iv e s  i s  s u b je c te d  to  th e  fo ll o w in g
t e s t s :

A c id i ty  ( A c id i t a )  -  d e te rm in e d  by  t i t r a t i n g  an  a c e to n ic  s o lu t i o n  w i th  
0 .0 1N  so diu m  h y d ro x id e  s o l u t i o n  i n  th e  p re s e n c e  o f  m e th y l r e d  i n d i c a t o r .

Ash ( C e n e r i )  -  d e te rm in e d  by  w e ig h in g  th e  r e s i d u e  o f a sa m ple  h e a te d  in  
a  m u ff le  fu rn a c e  a t  6O O-7OOu.  '

B ulk  D e n s it y  ( D e n s i ta  a p p a re n ta )  - d e te rm in e d  by  w e ig h in g  th e  c o n te n ts  
o f  a c y l i n d e r  o f known volu m e, a b o u t 0 .8 4 0  gm /c c .

I n s o lu b l e  M a tt e r  (M a te r ia  i n s o l u b i l e )  - d e te rm in e d  by  t r e a t i n g  a  50 -gm 
sam ple  w i th  300-4 00  ml o f  a c e to n e , 0.7%  (m ax im um ).

M o is tu re  (U m id it a )  -  d e te rm in e d  by  d ry in g  a  10-gm  sa m ple  a t  90°C .

A bel  T e s t  (S a g g io  A bel)  a t  80°C -  60 m in u te s  (m in im um ).

Ge rm an  T e s t  (S a g g io  T edesco ) a t  120°C -  180  m in u te s  (m in im um ).

S ie v in g  T e s t  ( S e t a c c i a tu r a )  - PETN f o r  u se  i n  D e to n a to r s  m ust  p a s s  th r u  
a  f i n e  s i l k  s i e v e .

S t r a i g h t  PETN wa s use d  d u r in g  WW I I  a s  a  b u r s t e r  c h a rg e  i n  sm all *  
c a l i b e r  s h e l l s  (su c h  as  20 mm) an d as  u p p e r d e to n a to r  & b o o s te r  i n  sm a ll  
s h e l l s .  When d e s e n s i t i z e d  w i th  8-10 7,  wax , i t  wa s dy ed  b lu e  an d u sed  as 
a b o o s te r  & b u r s t i n g  c h a rg e  in  S h e l l s ,  an d a l s o  p r e s s e d  i n t o  b lo c k s  f o r  
u se  i n  D e m o li ti o n  C h a rg e s .

Some c o m p o s it e  e x p lo s iv e s  c o n ta in in g  PETN in c lu d e  ANS o r 
A n t i s a n z i o n i t e ,  ASN E s p lo s iv o , E s p lo s iv o _ d a _ g u e r ra , E sp lo s iv o _ d a _ m in a , 
F N P _E sp ig siy g , I d r o l i t a ,  J n c e n d ia re , N i t r o n a f t i t a ,  P&, PAN, PANA, 
P e n t r i n i t e ,  P e n t r i t o l o ,  P e n t r o l , PNP E s p lo s iv o , U nk no w n_ N am e_ Exp lo si ve s, 
an d o t h e r s .

P e n t r i t o l o  ' PENTOLITE

M ix tu re s  o f  PETN 50-80%  & TNT 50-20%  w ere  u sed  by  th e  I t a l i a n s  a s  
e a r l y  a s  193 4,  a s  b u r s t i n g  c h a rg e s  i n  La nd  M in es,  D e m o li ti o n  C h a rg e s ,
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

P e n t r i t o l o  ( c o n t ’d ) .

an d i n  some  u n d e rw a te r  D epth  C h a rg e s . P e n t r i t o l s  a r e  u s u a l l y  dyed  r e d .  
Some o f  th em  a r e  f u r t h e r  p h le g m a ti z e d  by im m ers in g  i n  m o lt e n  p a r a f f i n  o r  
by  i n c o r p o r a t i n g  som e m o n o n it ro to lu e n e  i n  th e  m ix tu r e .  .

P e n t r o l  PENTOLITE

Th e 5 0 /5 0  m ix tu re  o f  PETN & TNT r e p o r t e d  t o  be u sed  by  b o th  th e  
Army & Na vy  a s  a  c a s t a b l e  b u r s t i n g  c h a rg e  f o r  m i l i t a r y  w e ap o n s .

P e r t i t e  PICR IC  ACIDf

Se e A c id o  p i c r i c o .

P i c r a t o  am mon ico o r  AMMONIUM PICRATE
P ic ra tO -d ^am m o n io

T h e re  i s  no i n f o r m a t io n  on  th e  u se  o f  Ammonium P i c r a t e  a lo n e  i n  
I t a l i a n  a m m u n it io n . I t s  u s e  i n  a  c o m p o s it e  e x p lo s iv e  c a l l e d  C re m o n it e  
(q v ) i s  r e p o r t e d .

P io m b it e  PIOMBITE

An e x p lo s iv e  c o m p o s i ti o n  c o n s i s t i n g  o f  le a d  n i t r a t e  75%, c a lc iu m  
s i l i c i d e  16%, le a d  c a r b o n a te  ( b a s ic )  6. 5% , t r i n i t r o n a p h t h a l e n e  1.5%  & 
v a s e l i n e  1. 0% . I t  i s  r e p o r t e d  u sed  d u r in g  WW I  a s  a  b u r s t i n g  c h a rg e  
f o r  c a s t - i r o n  G re n a d e s . A s o u rc e  p u b l is h e d  a f t e r  WW I I  l i s t s  a 
c o m p o s i ti o n  by  th e  same name  a s  c o n s i s t i n g  o f  le a d  n i t r a t e  76%, c a lc iu m  
s i l i c i d e  5%, T r i n i t r o n a p h th a l e n e  167O & v a s e l i n e  3%. I t  i s  r e p o r t e d  to  
be  u sed  a s  a  m in in g  e x p lo s i v e .

P i r o t e c n i a  o r  A r t i f i z i  da  g u e r r a  . PYROTECHNICS

The  f o l lo w in g  I t a l i a n  m i l i t a r y  P y r o te c h n ic  sm ok e c o m p o s it io n s  a r e  
g iv e n  by  J .  G o ld en so n  & COE .'  D anner,  C hem ic al  & E n g in e e r in g  News 2j i,  
1976-7 8  (1 9 4 8 ) :

Red  -  P o ta s s iu m  C h lo r a te  26%, l a c t o s e  27%, Su da n IV 27%, Rho da m in e B 14%, 
A uro m in e 5% & s u c r o s e  1%. ’

Y ell ow  - P o ta s s iu m  C h lo r a te  30%, ’’A ur om in e 0” 65% & k i e s e l g u h r  5%.
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Italian Explosives
R e fe re n c e  in  
G e n e ra l In d ex

Pirotecnia or Artifizi da guerra (cont’d)

Green - Potassium Chlorate 27%, lactose 25%, dimethylaminoazobenzene 
21% & 1, 4-di-p-toluidinoanthraquinone 27%.

Black - Potassium Chlorate 60%, naphthalene 207, & alpha-mononitronaphth
alene 20$.

These compositions are used in colored smoke signal devices for air-to- 
air liaison.

Colonel Attillio Izzo, "Pirotecnia e Fuochi Artificiali", Hoepli, 
Milano (1950), describes various Italian military pyrotechnic devices 
used, lists various smoke-producing compositions, and gives the following 
pyrotechnic signal 6c star compositions:

Red light star - a) Potassium Chlorate 60%, strontium nitrate 257, 6c 

shellac 15%^ b )  Potassium Chlorate 40%, strontium nitrate 40%, charcoal 
6%, lampblack 67, 6c tar 8%.

Red light signal - a) Potassium Chlorate 70%, strontium carbonate 15% 6c 

shellac 15%!, b) Potassium Chlorate 30%, strontium nitrate 44%, sulfur 
18%, charcoal 2% 6c antimony sulfide 6%,

Yellow light star - a) sodium nitrate 74%, aluminum 18% 6c sulfur 87, 
b) Potassium Chlorate 40%, barium nitrate 23.5%, potassium nitrate 
10.5%, shellac 12%, sodium bicarbonate 4.5%, charcoal 3.5% 6c dextrin 
(or gum arabic) 6%.

Yellow light signal - potassium nitrate 62.5%, sulfur 23%, sodium 
oxalate (or sodium nitrate) 10.57, 6c charcoal 47Ol

Orange light star - Potassium Chlorate 70%, sodium bicarbonate 157, 
shellac 1.5$? & sulfur 13.5$- .

Green light star - a) barium nitrate 50%, Potassium Chlorate 357, 6c 

shellac 15% * b) Barium Chlorate 70%, lactose 13% 6c shellac 1 7 % c) 
barium nitrate 53%, Potassium Chlorate 30%, shellac 157, 6c lampblack 
2%.

Green light signal - barium nitrate 53%, Potassium chlorate 31%, 
sulfur 107, 6e shellac 6%>

i r

Blu e l ig h t  s t a r  - a)  Pot as sium  C hlo ra te  70%, ammoniacal  co pp er  s u lf a te  
15% & shellac 15%1 b) Potassium Chlorate 59%, Schweinfurth green 31%, 
anthracene 6.5%, lactose 2% & methylcellulose 1.5%* c) Potassium 
Chlorate 67$, Paris green 20%, shellac 10%, dextrin (or gum arabic) 3%.
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

P i r o t e c n i a  o r A r t i f  iz i_ d a _ g u e r rg . ( c o n t ’d )

B lu e  l i g h t  s i g n a l  -  a )  P o ta s s iu m  C h lo r a te  54.5 % , am m onia cal c o p p e r  
s u l f a t e  27 .5 %  & c h a r c o a l  18% ^ b)  P o ta s s iu m  C h lo r a te  53%, am m onia cal 
c o p p e r  n i t r a t e  26%, c h a r c o a l  16% & s u l f u r  5%.

P in k  l i g h t  s t a r  -  P o ta s s iu m  C h lo r a te  58%, s t r o n t iu m  c a r b o n a te  22%, & 
s h e l l a c  2 0 ^ . .

V i o l e t  l i g h t  s t a r  -  P o ta s s iu m  C h lo r a te  58 .5 % , S tro n t iu m  C h lo r a te  14 .5 % , 
c o p p e r  c a r b o n a te  10%, s u l f u r  10%, & s h e l l a c  7%.

W hit e  l i g h t  s t a r  -  a )  p o ta s s iu m  n i t r a t e  65%, s u l f u r  19%, & a n ti m o n y  
s u l f i d e  1 6 % b) p o ta s s iu m  n i t r a t e  60%, i r o n  f i l i n g s  ( p a r a f f i n e d )  16%, 
c h a r c o a l  8%, B la c k  Pow de r (m e a l)  8% & d e x t r i n  ( o r  gum a r a b i c )  8%
c ) p o ta s s iu m  n i t r a t e  50%, B la c k  Po w de r (m e a l)  31%, & z in c  f i l i n g s  19%
d)  p o ta s s iu m  n i t r a t e  80%, s u l f u r  10% & re d  a r s e n i c  10% , e ) p o ta s s iu m  
n i t r a t e  49% , B la c k  Po w de r (m e a l)  18%, a n ti m o n y  pow der  18%, & s u l f u r  15% •> 
f )  P o ta s s iu m  P e r c h l o r a t e  61%, al um in um  po w de r 31%, & ly co p o d iu m  po w de r 8%

W hit e  l i g h t  s i g n a l  -  a )  p o ta s s iu m  n i t r a t e  52%, s u l f u r  22%, B la c k  Po w de r 
(m e a l)  22% & a n ti m o n y  t r i s u l f i d e .4% ? b)  p o ta s s iu m  n i t r a t e  75%, s u l f u r  
23% & c h a r c o a l  2%^ c )  p o ta s s iu m  n i t r a t e  61%, s u l f u r  19%, B la c k  Po w de r 
(m e a l)  5% & a n ti m o n y  t r i s u l f i d e  1 5 % d)  p o ta s s iu m  n i t r a t e  33%, b a ri u m  
n i t r a t e  45% , s u l f u r  11%, & s h e l l a c  11%. •

W h is t l in g  m ix tu re s  ( m is c e le  s i b i l a n t i ) -  a r e  l i s t e d  by  I z z o  a s  
f o l lo w s :  a ) P o ta s s iu m  P i c r a t e  70%, & p o ta s s iu m  n i t r a t e  30%^  b) P o ta s s iu m
C h lo r a te  75%, & g a l l i c  a c id  25%t> c ) P o ta s s iu m  C h lo r a te  50% & g a l l i c  a c id  
50%.  ' .

A nu m be r o f  Smoke P ro d u c in g  c o m p o s it io n s  ( c o m p o s iz io n i  p e r  m is c e le  
fu m ogen e)  a r e  a l s o  l i s t e d  by  I z z o .  ‘

Th e p r i n c i p a l  f a c t o r i e s  m a n u fa c tu r in g  I t a l i a n  P y r o te c h n ic s  a r e :  
P o l v e r i f i c i  S t a c c h i n i  d i  Rom a, P o l v e r i f i c i  d i  Como, l a  M ugnaio n i & l a  
S o c ie t a  ACNA d i  C e n g io . •

? N P _ E sp lo s iv o  PNP ESPLOSIVO

A p r e s s - lo a d e d  e x p lo s iv e  m ix tu re  c o n s i s t i n g  o f  Ammonium N i t r a t e  
75%, PETN 20% & wa x 5%. I t  i s  u sed  a s  a b u r s t i n g  c h a rg e  i n  v a r io u s  
P r o j e c t i l e s .
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R e fe re n c e  in
I t a l i a n  E x p lo s iv e s  G e n e ra l In d ex

P o lv e re  b ru n a  o r P o lv e re  BROWN POWDER
c i o c c o l a t a

A Bro wn Po wde r o r  C h o c o la te  Po wde r c o n s i s t i n g  o f  p o ta s s iu m  n i t r a t e  
79%, in c o m p le te ly  c a rb o n iz e d  wood 187O & s u l f u r  3%. I t  i s  u sed  a s  a 
s u b s t i t u t e  f o r  B la ck  Pow der .

E 2 ly e re _ ” C annel2  CHEDDITE

A C h e d d i te - ty p e  e x p lo s iv e  c o n s i s t i n g  o f  Ammonium N i t r a t e  807» & 
C annel c o a l  fr om  S c o tl a n d  20%.  I t  wa s p ro p o se d  by  Ugo A l v i s i  f o r  u se  
a s  a b l a s t i n g  e x p lo s iv e .

P o lv e re  da  m in a o r  E s p lo s iv o  da mina DYNAMITF

P o lv e re  n e ra  o r  . BLACK POWDER
P o lv e re  da  fu o co  ( F i r e  Po w de r)

Th e ty p e s  & c o m p o s it io n s  use d  i n  I t a l y  a r e  a s  f o ll o w s :

T ip o  da g u e r r a  ( M i l i t a r y  ty p e )  -  p o ta s s iu m  n i t r a t e  75%, c a rb o n  12 .5%  & 
s u l f u r  12 .5 % . ,

T ip o  da  c a c c ia  (H u n ti n g  o r S p o r ti n g  ty p e )  - p o ta s s iu m  n i t r a t e  75 -7 8% , 
c a rb o n  15-12%» 6c s u l f u r  10%,

T ip o  da m in a (M in in g  o r B la s t in g  ty p e )  -  p o ta s s iu m  n i t r a t e  62 -70% , 
c a rb o n  20 -12%  6c s u l f u r  18%. •

Th e p r o p e r t i e s  o f th e  M i l i t a r y - t y p e  po w de r a r e  r e p o r t e d  as  
fo l lo w s :  D e n s it y  1 .7  gm /c c (m ax im um ); e x p lo s io n  te m p e ra tu re  30 0° C;
f o r c e  32 50  k g /s q  m e te r ; im p ac t s e n s i t i v i t y  w i th  2 kg  w e ig h t - 70 cm; 
te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  270 0°C .; T r a u z l  t e s t  180 c c ; 
v e l o c i t y  o f  d e to n a t io n  1400  m /s e c ; an d vo lu m e o f  g a s e s , a t  s ta n d a r d  
te m p e ra tu re  6c p r e s s u r e ,  d e v e lo p e d  on  e x p lo s io n  325 l i t e r s / k g .

I t .  i s  u se d  a s  th e  I g n i t e r  i n  p e r c u s s io n - ty p e  p r im e r s . F o r 
ex am p le , th e  I g n i t e r  o f  th e  105/2 8  mm c a r t r i d g e  c a s e  c o n ta in s  25 -3 0  
gm o f  B la c k  Po wde r 6c a b o u t 5 gm o f  le a d  f o i l  ( a  d e c o p p e r in g  a g e n t)  .
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

P o lv e re  v e rd e CHEDDITE

A g r e e n , C h e d d i te - ty p e  e x p lo s iv e  c o n s i s t i n g  o f  P o ta s s iu m  
C h lo r a te  66 .7 % , P i c r i c  A ci d  19 .0%  & p o ta s s iu m  f e r r o c y a n id e  14 .3 % . I t  
i s  u sed  i n  b l a s t i n g  o p e r a t i o n s .

R om ite • CHEDDITE

A C h e d d i te - ty p e  e x p lo s iv e  c o n s i s t i n g  o f Ammonium N i t r a t e  49%, 
P o ta s s iu m  C h lo r a te  39% & n a p h th a le n e  ( o r  p a r a f f i n )  12%. I t  was  use d  
d u r in g  WW I I  a s  a  b u r s t i n g  c h a rg e  i n  La nd  M in es.

S a b u l i t e  SABULITE

A p e r m i s s i b l e  Ammonium N i t r a t e  D ynam ite o r i g i n a l l y  d e v e lo p e d  in  
B e lg iu m . I t s  t y p i c a l  c o m p o s it io n  i s  Ammonium N i t r a t e  54%, p o ta s s iu m  
n i t r a t e  22%, amm onium c h lo r i d e  13%, TNT 6% .& c a lc iu m  s i l i c i d e  5%. The 
I t a l i a n s  m o d if ie d  th e  c o m p o s it io n  to  an  A m m onal -type e x p lo s iv e  in  
w h ic h  TNT i s  r e p la c e d  by  T r i n i t r o n a p h th a l e n e .  '

Some c o m p o s it io n s  u sed  as  a b u r s t i n g  c h a rg e  a r e  a s  fo ll o w s :

S a b u l i t e  o f WW I  - Ammonium N i t r a t e  78%, c a lc iu m  s i l i c i d e  14% & TNT 8%,

S a b u l i t e  o r d in a r y  - Ammonium N i t r a t e  60%, so diu m  n i t r a t e  18%, c a lc iu m  
s i l i c i d e  14% 6c T r i n i t r o n a p h th a l e n e  8%,

S a b u l i t e  s p e c i a l  - Ammonium N i t r a t e  65%, c a lc iu m  s i l i c i d e  25% & 
T r in i t r o n a p h th a l e n e  10% ,

S a b u l i t e  18 -  Ammonium N i t r a t e  42%,  so diu m  n i t r a t e  40% & T r in i t r o n a p h th  
a le n e  18%. ‘

Se e a l s o  u n d e r  B e lg ia n  E x p lo s iv e s .

S c h n e id e r i t e  • SCHNEIDERITE

An e x p lo s iv e  s i m i l a r  t o  F re n ch  S c h n e id e r i t e  & R u s s ia n  S h n e i d e r i t .  
I t s  c o m p o s i ti o n  i s  Ammonium N i t r a t e  87 .4%  & d i n i t r o n a p h t h a l e n e ’ l 2 ’ 6%T" 
I t  i s  u sed  f o r  c a s t  lo a d in g  som e S h e l l s  an d a s  a D e m o li ti o n  C h a rg e .

Some s o u rc e s  do  n o t  d i s t i n g u i s h  b e tw een  S c h n e id e r i t e  & S i p e r i t e
( q v ) .  — - ............. ..  ’ ’ ’
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

S i p e r i t e  o r  MNDT . SIP ERITE

An e x p lo s iv e  c o m p o s it io n  c o n s i s t in g  o f Ammonium N i t r a t e  82-8 77o  6c 
d i n i t r o n a p h th a l e n e  18-13 % to  w hic h 20% TNT i s  a d d e d . Some s o u rc e s  
r e p o r t  i t s  c o m p o s it io n  as  Ammonium N i t r a t e  72 .8 % , d in i t r o n a p h th a l e n e  
10 .5%  & TNT 16 .7 % . I t  i s  c a s t  lo ad ed  as  a b u r s t i n g  c h a rg e  f o r  som e 
P r o j e c t i l e s .

S o l f i t e  SOLFI’lE

An in e x p e n s iv e  e x p lo s iv e , p ro p o se d  i n  1930  by  D r.  P a n n o n c in i , 
c o n s i s t i n g  o f Ammonium N i t r a t e  83-88%  & s u l f u r  17 -12% . I t s  in te n d e d  
u s e s  a r e  n o t r e p o r t e d .

S t if n a to _ d i_ p io m b o  o r T r i n i t r o  LEAD STYPHNATE
re § o rc in a to _ d i_ p io m b o

See Trinitroresorcinato di piombo o

T4,  T r i m e o r  RDX
Exo ge ne

Th e p r o p e r t i e s  o f s t r a i g h t  T4 a r e  as  fo ll o w s :  e x p lo s io n  
te m p e ra tu re  230 C; h e a t  o f e x p lo s io n  13 90  k c a l /k g ;  te m p e ra tu re  d ev e lo p e d  
on e x p lo s io n  33 80 °C ; vo lu m e o f  g a s e s , a t  norm al te m p e ra tu re  & p r e s s u r e ,  
d e v e lo p e d  on  e x p lo s io n  890 l i t e r s / k g ;  an d s p e c i f i c  p r e s s u r e  ( f o r z a )
10j600 k g /s q  m e te r . C. B e lg ra n o , "G li  E s p l o s i v i " ,  H o e p li , M il ano  (1 9 5 2 ),  
page  135, a l s o  co m par es  th e  p r o p e r t i e s  o f s t r a i g h t  T4 w ith  th o s e  o f T4 
d e s e n s i t i z e d  by  p a r a f f i n .  Th e p r o p e r t i e s  o f T r i t o l o  (TNT) a r e  g iv e n  
a s  a s ta n d a r d .

S t r a i g h t  T4 P h le g m a ti z e d  w i th  P a r a f f i n

V e lo c i ty  o f  d e to n a t io n ,  
m e te r s / s e c

TNT
6879

T4
83 30

5%
85 50

107.
8300

187.
82 35

207.
80 20

D e n s it y  a t  maxim um 1.5 9 1 .6 8 1 .6 4 1 .6 2 1 .5 6 1 .5 1
V e lo c i ty  o f d e to n a t io n , 6380  , 774 0 7680 772 5. - -

m e te r s / s e c
D e n s it y  ( s m a ll ) 1 .4 5 1 .5 0 1 .5 0 1 .4 9 - -
Im pac t s e n s i t i v i t y 110 30 150 • 190 190 190

with  2 kg weig ht. cm
T ra u z l t e s t  v a lu e ,  cc 372 480 42 5 40 0 355 212
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  i n  
G e n e ra l In d ex

14> T r im e ti ie D tl iD iE lo a rn m in a  o r  ' '
Exo ge ne  ( c o n t ’d ) ’

T 4, by  i t s e l f ,  i s  to o  s e n s i t i v e  t o  be used* a s  a  b u r s t e r  c h a rg e  
i n  a m m u n it io n , b u t i t  i s  s u i t a b l e  f o r  u se  i n  D e to n a to r s  & E x p lo d e rs . 
When so  u s e d , T4 i s  d i s s o lv e d  i n  c o ld  a c e to n e  an d  p r e c i p i t a t e d  by  
a d d in g  c o ld  w a te r  t o  th e  s o l u t i o n .  A f t e r  f i l t e r i n g ,  th e  T4 i s  d r i e d  
i n  an  a lu m in u m - ja c k e te d  r o t a t i n g  drum  t h r u  w h ic h  a i r ,  h e a te d  to  125 C, 
i s  d r iv e n .  The  c r y s t a l l i z e d  T4 i s  g r a p h i t e d  (1%) to  f a c i l i t a t e  i t s  
p r e s s  lo a d in g  i n t o  D e to n a to r s .

I n  a s l i g h t l y  d e s e n s i t i z e d  fo rm , a s  f o r  exam ple  9 5 /5  -  T4/ w ax  
o r p a r a f f i n ,  i t  i s  u sed  a s  a  B o o s te r  c h a rg e  i n  am m u n it io n .

As a  b u r s t i n g  c h a r g e , m ix tu re s  o f T4 & TNT, c a l l e d  T r i t o l i t e  
( q v ) , and m ix tu re s  o f  T4/ TNT/A lu m in um , c a l l e d  T r i t o l i t a l  ( q v ) ,  a r e  
u s e d . A n o th e r m ix tu re  c o n s i s t i n g  o f Ammonium N i t r a t e  73 .4 7 ,,  T4 227, 1 
& wa x 4. 6%  was  u sed  d u r in g  WW I I  a s  a  b u r s t i n g  c h a rg e  f o r  som e 
a r m o r - p i e r c in g ,  lo n g -n o s e  S h e l l s .

See  a l s o  E s p lo s iy o _ d a _ g u e r r a , E s p lo s iy o _ d a _ m in a , E s p lo s iv o  
p l a s t i c o ,  I d r o l i t a ,  T4 ( p l a s t i c o )  an d u n d e r Unknown Name E x p lo s iv e s .

T4 ( p l a s t i c o )  COMPOSITION C

Wet p u r i f i e d  T4 i s  a s p i r a t e d  on  a f i l t e r  an d c h a rg e d  i n t o  a 
s t a i n l e s s  s t e e l  j a c k e te d  v e s s e l .  Then  47, o f  p e t r o la tu m ,  c a l c u l a t e d  on  
th e  d ry  w e ig h t o f T 4, i s  added  an d th e  m ix tu re  s t i r r e d  f o r  3 h o u rs  a t  
95  C.  T h is  o p e r a t i o n  r e d u c e s  th e  m o is tu re  c o n te n t  t o  belo w  0 .5 7 ,.  Th e 
c o n te n t s  a r e  t r a n s f e r r e d  t o  a  p l a n e t a r y  m ix e r j a c k e t  c o o le d  to  a b o u t 
20°C . The  r e s u l t i n g  f i n e  pow der  i s  in c o r p o r a te d  f o r  4 -5  h o u rs  w i th  
o th e r  i n g r e d i e n t s  i n  a W e r n e r - P f l e id e r e r  m ix e r to  fo rm  a p l a s t i c  
e x p l o s i v e .

One su ch  m ix tu re  c o n ta in s  T4 78.5 7,,  D i e t h y l e n e g l y c o l d i n i t r a t e  
( 0 .3  -  0 .4 7 , C o l lo d io n  C o tt o n )  17 .5 7,  & v a s e l i n e  47O. T h is  m ix tu re  i s  
c a l l e d  " I t a l i a n  " an d s u p e r s e d e s  th e  s o - c a l l e d  "A m eri can  " m ix tu re  
c o n s i s t i n g  o f T4 847 ,, p e t r o la tu m  157, & c a rb o n  b la c k  (a d d e d )  1 ^ .
T h is  l a t t e r  m ix tu re  was  fo und  to  h a rd e n  i n  s t o r a g e .  A n o th e r  m ix tu re  
c o n s i s t s  o f  T4 897, & p e t r o la tu m  117,. I t s  p r o p e r t i e s  a r e  d e n s i t y  1 .5 8  
gm /c c and  v e l o c i t y  o f  d e to n a t io n  80 00  m e t e r s / s e c .  I t  i s  u se d  i n  La nd  
M in es  & i n  a n t i t a n k  Bo mb s. One m ix tu re  i s  r e p o r t e d  t o  c o n s i s t  o f  T4,  
T e t r y l ,  N i t r o c e l l u l o s e  & a  p l a s t i c i z e r .  I t  i s  w a te r  r e s i s t a n t  an d c a n  
be  u sed  a s  a  b u r s t i n g  c h a rg e  i n  u n d e rw a te r  o rd n a n c e .

Se e a l s o  E s p l o s i v o d a  g u e r r a  & _ E sp lo siv o  p l a s t i c o .
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

T e t r a l i t e ,  T e t r i l e ,  T e t r a n i t r o -  TETRYL
m e t i l a n i l i n a  o r  T r in i t r o f e n i lm e t i l n i t r o a m m in a

I t s  p r o p e r t i e s  a r e  r e p o r te d  a s  fo ll o w s :  mp 12 9° C; d e n s i t y  1 .7 25  
gm /c c ; im p a c t s e n s i t i v i t y  w i th  2 -k g  w e ig h t -  30 cm; T ra u z l  t e s t  v a lu e  
34 0 c c ;  an d v e l o c i t y  o f  d e to n a t io n  72 50  m e t e r s / s e c .

I t  i s  u se d  a s  a  co m po ne nt  o f som e e x p lo s iv e  m ix tu r e s ,  su ch  a s  
w i th  TNT, b u t t h e r e  i s  no  in fo r m a t io n  t h a t  i t  was  u sed  a s  a  b o o s te r  
c h a rg e .

T e t r a n i t r o p e n t a e r i t r i t e  
See Pentrite-

T ip o  I  & I I  d in a m it e

See Dinamite.

T o l i t e
See Tritolo.

T olu o l- am m onal

See Ammonal.

T r i a l e n  105

PETN

DYNAMITE

TNT

AMMONAL

TRIALEN

A c a s t a b l e  h ig h  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f TNT 50%, 
RDX 25% & al um in um  25%.  T h is  m ix tu re  i s  u sed  i n  T o rp ed o es  & o th e r  
u n d e rw a te r  o rd n a n c e .

Se e T r i t o l i t a l ^ ’ 
E x p lo s iv e s .

an d a l s o  T r i a l e n  u n d e r  Ge rman

T r i l i t e TNT
See Tritolo.

Trimeti1entrinitroammina 
See TU.

RDX
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Italian Explosives

Trinitroanisolo

R ef er en ce  in  
G en er al  In de x

TRINITROANISOLE

In Italy studies were made of this compound in regard to its use 
in mining explosives. One such mixture consists of Ammonium Nitrate 
80% & Trinitroanisole 20%. Its Trauzl test value is 420 cc and gap 
test 2 cm. Incorporation of some TNT in this mixture increases its 
brisance.

It was used in France, Germany & Japan for military purposes.

Trinitrofenilmetilnitroammina TETRYL
See  T e t r a l i t e .  ’

Trinitrofenolo - PICRIC ACID
See Ac ido p ic r ic o .

Trinitroglicerina NITROGLYCERIN
See  N i t r o g l ic e r in a .  .

Trinitro-meta-cresolo CRESYLITE
See  C r e s i l i t e .

Trinitroresorcina STYPHNIC ACID
See  Acido  s t i f n i c o .

Trinitroresorcinato di piombo LEAD STYPHNATE

The Societa Nobel at their T ana plant near Torino manufactured 
this compound in the same apparatus they used for the preparation of 
Lead Azide (Acido di piombo) . An 87© solution of Styphnic Acid 
(Trinitroresorcina) is treated with 0.2% magnesium oxide and a 25-307© 
solution of lead nitrate’ at a temperature of 60°C. The resulting 
precipitate is filtered, washed & dried in the same manner as Lead 
Azide, except no phlegmatizer is used. The Lead Styphnate is stored 
in containers made of electrolytically oxidized aluminum, because 
metallic aluminum is attacked by Lead Styphnate. The purified 
product consists of single prismatic crystals of the same dimensions 
(0.2-mm diameter) as Lead Azide. .

It is used as an igniting charge for Lead Azide and as an 
ingredient of Priming Compositions.
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

T r i n i t r o t o l u e n o ,  T r i n i t r o t o l u o l o  TNT
o r T r in o lo

Se e T r i t o l o .  '

T r i t o l i t a l  TORPEX

A m i l i t a r y  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f TNT 60%, RDX 207, 
& al um in um  207 ,. I t s  b r i s a n c e  by I t a l i a n  s t e e l  p l a t e  t e s t  (p ro v a  d e l l a  
p i a s t r a  d i  a c c i a io )  i s  21 mm, T ra u z l t e s t  v a lu e  42 5 cc  an d v e l o c i t y  o f 
d e to n a t io n  74 00  m e t e r s / s e c .  T h is  c o m p o s it io n  wa s use d  d u r in g  WW I I  as 
a c a s t a b l e  b u r s t i n g  c h a rg e  i n  u n d e rw a te r  w eapons,  su ch  a s  T o rp e d o es , 
Se a M in es  & D ep th  C h a rg e s .

Se e a l s o  T r i a l e n  10 5.

T r i t o l i t e  COMPOSITION B

M ix tu re s  o f T4 (RDX) & TNT ( T r i t o l o )  w ere  p ro p o se d  in  1930 by  
M. T o n e g u t t i  f o r  u se  i n  u n d e rw a te r  w eapons,  su ch  as  T o rp e d o e s , Se a 
M in es  & D ep th  C h a rg e s . Th e o r i g i n a l  m ix tu re  c o n ta in e d  507o RDX & 507,
TNT. I t s  p r o p e r t i e s  a r e :  C ast d e n s i ty  1 .6 4  gm /c c; T ra u z l  t e s t  v a lu e  
44 0 c c ; b r i s a n c e  by  I t a l i a n  s t e e l  p l a t e  t e s t  23 mm;• an d v e l o c i t y  o f 
d e to n a t io n  65 00  m e t e r s / s e c .  Th e 4 0 /6 0  RDX/TNT m ix tu re  h as  th e  fo ll o w in g  
p r o p e r t i e s :  C a s t d e n s i ty  1 .6 2  gm / c c ;  T ra u z l  t e s t  v a lu e  45 0 c c ;
b r i s a n c e  by I t a l i a n  s t e e l  p l a t e  t e s t  21 mm; an d v e l o c i t y  o f d e to n a t io n  
66 00  m e t e r s / s e c .  Some RDX/TNT m ix tu re s  c o n ta in  wax (s e e  u n d e r  TU) 
w h i le  o th e r s  c o n ta in  alum in um  (se e  T r i t o l i t a l ) .

T hese  m ix tu re s  w ere  use d  e x te n s iv e ly  d u r in g  WW I I  i n  sh a p e d -c h a rg e  
P r o j e c t i l e s  an d i n  Land  M in es :

a ) 5 0 /5 0  RDX/TNT (C y c lo to l)
b)  6 0 /3 8 /2  RDX/TNT/wax (d yed  re d )  (C o m p o sit io n  B)
c) 2 5 /5 0 /2 5  RD X/TN T/a lum inu m ( T r i a l e n  10 5)  '
d)  2 0 /6 0 /2 0  RD X/T NT /alu minum (T o rp ex )

Th e f o l lo w in g  m etho d o f m a n u fa c tu r in g  T r i t o l i t e  wa s u se d  a t  th e  
A v ig l ia n a  p l a n t  o f th e  S o c ie ta  D in am it e  N o b e l.  Wet  p u r i f i e d  T4 (RDX) 
a f t e r  b e in g  a s p i r a t e d  on a f i l t e r  i s  c h a rg e d  i n t o  a s t a i n l e s s  s t e e l  
j a c k e te d  v e s s e l  an d 57, p a r a f f i n  ( c a l c u l a t e d  on th e  d ry  w e ig h t o f RDX) 
i s  a d d e d . Th e m ix tu re  i s  s t i r r e d  f o r  3 h o u rs  a t  90-9 5°C  in  o r d e r  to  
re d u c e  th e  m o is tu re  c o n te n t  bel ow  0 .5 7 ,.  Th e c o n te n ts  a r e  t r a n s f e r r e d  
to  a p l a n e t a r y  m ix tu re , w a te r  c o o le d  to  20 C.  T h is  p h le g m a ti z e d  p ro d u c t
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I t a l i a n  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

T l i t o l i f e  ( c o n t ’d) .

( i n  t h e  fo rm  o f  a  f i n e  pow der)  i s  ad ded  g r a d u a l ly  t o  th e  d e s i r e d  
am ou nt  o f  m o lt e n  TNT a t  a b o u t 90°C ; A f te r  th o ro u g h ly  m ix in g  th e  
i n g r e d i e n t s ,  t h e  p a r a f f i n ,  w h ic h  f l o a t s  to  th e  s u r f a c e ,  i s  sk im med  
o f f .  A n o th e r  m et hod o f  p r e p a r in g  T r i t o l i t e  i s  t o  d i s s o l v e  RDX & TNT 
i n  a c e to n e  an d th e n  p r e c i p i t a t e  th e  m ix ed  c r y s t a l s  by  a d d in g  c o ld  w a te r .

T r i t o l o ,  T r i l i t e ,  T r o t y l ,  T o l i t e ,  T r in o lo ,  TNT
T r i n i t r o t o l u e n o  o r  T r i n i t r o t o l u o l o

T h e re  i s  n o th in g  o r i g i n a l  o r  u n u s u a l a b o u t th e  c u r r e n t  m et hod o f  
m a n u fa c tu r in g  TNT . I t  i s  p r e p a r e d  i n  tw o g r a d e s :

a )  AP ( a l t o  p u n to )  -  w i th  mp 8 0 - 8 0 .5° C .

b) BP ( b a s s o  p u n to )  -  w i th  mp 78 -7 9°C .

The  p r o p e r t i e s  o f  b o th  g ra d e s  a r e  a s  fo ll o w s :  Im p ac t s e n s i t i v i t y  w i th  
a  2* kg  w e ig h t  -  11 0 cm; T r a u z l  t e s t  v a lu e  372  c c ;  an d v e l o c i t y  o f  
d e to n a t io n  68 79  m e te r s / s e c  a t  d e n s i t y  1 .5 9  g m /c c .

i ,
S t r a i g h t  TNT i s  u se d  by  th e  I t a l i a n s  t o  a  much l e s s e r  e x te n t  

th a n  by  th e  A m eri can s o r  B r i t i s h .  T h is  i s  p ro b a b ly  due t o  t h e  s h o r ta g e  
o f  t o lu e n e ,  t h e  s t a r t i n g  m a t e r i a l  f o r  i t s  p r e p a r a t i o n .  P r e s s e d  TNT i s  
u se d  a s  a  b o o s te r  i n  som e Bombs an d as a  m ai n  f i l l e r  f o r  som e D e m o li ti o n  
C h a rg e s . G ra n u la r  TNT i s  u se d  a s  th e  b u r s t i n g  c h a rg e  i n  Ha nd G re n a d e s , 
M o rta r  G re n a d es  & Lan d M in e s . C a s t TNT i s  u se d  a s  t h e  b u r s t i n g  c h a rg e  
f o r  som e Bo mb s, 2 kg  -  10 00  kg  i n  w e ig h t,  an d f o r  S h e l l s ,  57 mm to  42 0 
mm.

TNT i s  a l s o  u se d  e x t e n s i v e l y  i n  c o m p o s it e  e x p lo s i v e s ,  su ch  a s  
A m ato l,  Am mo nal, D in am on , E s p lo s iv o  da  g u e r r a ,  E s p lo s iv o  d a  m in a , 
E s p lo s iv o  S20, Gomma i n c o n g e l a b i l e ,  MABT, MAT, N ougat  o r  MST, P e n t r i t o l o ,  
P e n t r o l ,  S i p e r i t e  o r MNDT, T r i a l e n  105 , T r i t o l i t a l ,  T r i t o l i t e ,  an d 
o t h e r s .

U m b ri te  UMBRITE

A m ai n  h i g h - e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  N i t r o g u a n id in e  
4 8 .4  -  45 .1 % , Ammonium N i t r a t e  3 7 .3  -  41 .4 %  & f e r r o s i l i c o n  1 4 .3  -  13 .5 % . 
I t  i s  u se d  a s  a  b u r s t i n g  c h a rg e  i n  som e P r o j e c t i l e s .
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I t a l i a n  E x p lo s iv e s
Ref er en ce  in  
G en er al  Inde x

: ITALIAN UNKNOWN NAME EXPLOSIVES

a ) A c a s t a b l e ,  b u r s t e r - t y p e  e x p lo s iv e , p a te n te d  by M. T o n e g u t ti  in  
1938, c o n s i s t i n g  o f Ammonium N i t r a t e  70%, PETN 20% & c y a n o g u a n id in e  10%. 
[R ef:  M. T o n e g u t t i ,  F re n ch  P a te n t  83 37 29  (1 938) & C hem ic al  A b s t r a c t s  
33, 35 90  (1 939)3  .

b)  A p r e s s - lo a d e d  e x p lo s iv e  c o n s i s t i n g  o f Ammonium N i t r a t e  73 .4% , RDX 
22% & wax 4 .6 % . T h is  c o m p o s it io n  wa s u sed  d u r in g  WW I I  a s  a b u r s t i n g  
c h a rg e  f o r  47-mm A rm o r-P ie rc in g  S h e l l s .  I t  i s  s i m i l a r  i n  p r o p e r t i e s  
to  8 0 /2 0  A m ato l,  e x c e p t i t  i s  more s e n s i t i v e  to  im p a c t.

c ) A p r e s s - lo a d e d  e x p lo s iv e  c o n s i s t i n g  o f RDX 95% 6c wax (d yed  re d )  5%.
I t  i s  u sed  as  a b o o s te r  c h a rg e  in  am m u n it io n .

d) A c a s t - lo a d e d  e x p lo s iv e  f i l l e r  c o n s i s t i n g  o f PETN 65% & p e n ta e r y 
t h r i t o l  t e t r a a c e t a t e  35%. I t  i s  a s u b s t i t u t e  b u r s t i n g  c h a rg e  use d  
d u r in g  WW I I  a s  a f i l l e r  f o r  500-k g  Time  Bomb s. T h is  m ix tu re  i s  a s  
i n s e n s i t i v e  to  m ec h a n ic a l sh ock  as  TNT b u t a b o u t 25% l e s s  b r i s a n t .

V i b r i t e  VIBRITE

An e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  Ammonium N i t r a t e  78%, 
c a lc iu m  s i l i c i d e  147O & T r in i t r o n a p h th a le n e  8%. I t  i s  u sed  i n  b l a s t i n g  
o p e r a t i o n s .

Se e a l s o  S a b u l i t e .

Y i c t o r i t g  CHEDDITE

A C h e d d i te - ty p e  e x p lo s iv e  c o n s i s t in g  o f P o ta s s iu m  C h lo ra te  40 .0 % , 
P i c r i c  A cid  53 .2 % , p o ta s s iu m  (s od iu m  o r  b a ri u m ) n i t r a t e  4.8%  6c c a rb o n  
2. 0% .

y i r i £ e  BLACK POWDER

A B la ck  P o w d er- ty p e  e x p lo s iv e  c o n s i s t i n g  o f  . p o ta s s iu m  n i t r a t e  
33 -3 8% , Ammonium N i t r a t e  35 -40% , ammonium o x a la te  9-12 %, c a rb o n  10 -127 o 
6c s u l f u r  4- 5% .

W e tt e r  d in a m it e  DYNAMITE

See un der  Dinam ite .
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I
ITALY

U n u su a l R e se a rc h  6c D ev el opm en t in. th e

F ie ld  o f  E x p lo s iv e s

’’B e h a v io r  o f  E x p lo s iv e s  U nder  th e  A c ti o n  o f  Gamma R a y s ’’

I n  a d d i t i o n  to  p r e v io u s  s tu d i e s  wh en  P r o p e l l a n t s ,  u sed  f o r  
b a l l i s t i c  6c m i s s i l e  l a u n c h in g s ,  w ere  expose d  to  Gamma R ays,  t h i s  s tu d y  
now h as  b een  e x te n d e d  to  in c lu d e  b u r s t i n g - t y p e  (h ig h )  e x p lo s i v e s .  
E x p lo s iv e s  fr om  t h r e e  d i f f e r e n t  c a t e g o r i e s  o f c h e m ic a l co m po un ds : 
a ro m a ti c  n i t r o d e r i v a t i v e s ,  n i t r i c  e s t e r s  6c n i t r a m in e s ,  w ere  ex p o sed  to  
th e  r a d i a t i o n  fr om  a c o b a l t  60 s o u r c e .  S p e c i f i c a l l y ,  t h e s e  e x p lo s iv e s  
a r e :

a )  2 , 4 , 6 - T r in i t r o p h e n o l  ( P i c r i c  A ci d) .

b)  2 , 4 , 6 - T r i n i t r o t o l u e n e  (TNT).  .

c ) P e n t a e r y t h r i t o l  T e t r a n i t r a t e  (PET N),

d ) P h le g m a ti z e d  PETNo

e )  C y c l o t r im e th y l e n e t r i n i t r a m i n e  (RDX)t

Th e e f f e c t s  in d u c e d  by  Gamma R&ys a r e  deduced  fr om  v a r i a t i o n s  i n  th e  
c h e m ic a l s t a b i l i t i e s  6c i n  th e  f u s io n  p o in t s  o f  th e  e x p lo s i v e s .

Sam ple s o f  th e  f i v e  e x p lo s iv e s  w ere  exposed  to  i r r a d i a t i o n  o f an  ’ 
i n t e n s i t y  o f  3 X 10 ^ r o e n tg e n s  p e r  h o u r , a d m in is t e r i n g  d o se s  b e tw een  
0 .5  - 20  m e g a ro e n tg e n s , an d w ith  t o t a l  e x p o su re  ti m e s  fr om  15-6 60  h o u r s .

Fro m th e  e x p e r im e n ta l  r e s u l t s  o b t a i n e d ^ i t  wa s c o n c lu d e d  t h a t :

1 . Th e a ro m a ti c  n i t r o d e r a v i t i v e  e x p lo s iv e s  ( P i c r i c  A cid  6c TNT) sho w no
dro p  i n  c h e m ic a l s t a b i l i t y ,  even  a f t e r  th e  h ig h e s t  d o se  (2 0 m e g a r o e n tg e n s ) , 
an d fr om  t h e i r  b e h a v io r ,  i t  i s  i n f e r r e d  t h a t  th e y  s h o u ld  be  r e s i s t a n t  to  
c o n s id e r a b ly  h ig h e r  d o s e s . '

2 . Th e n i t r i c  e s t e r  e x p lo s iv e  (PETN)  show s a n o ta b le  lo w e r in g  o f c h e m ic a l 
s t a b i l i t y  w i th  r e l a t i v e l y  s m a ll  d o se s  o f  Gamma r a d i a t i o n ,  d o se s  o f  th e  . 
o rd e r  o f  3 m e g a ro e n tg e n s  b e in g  s u f f i c i e n t  to  re d u c e  i t s  s t a b i l i t y  to  z e r o . 
PETN p h le g m a ti z e d  w i th  p a r a f f i n  sh ow s a d i s t i n c t l y  h ig h e r  r e s i s t a n c e ;  i n  
f a c t  t h e r e  i s  e v id e n c e  o f d e f i n i t e  s t a b i l i t y  even  w ith  d o se s  o f  20 
m e g a ro e n tg e n s .

3 . Th e n i t r a m in e  e x p lo s iv e  (RD X), w h i le  n o t sh ow in g  th e  e x tr e m e ly  h ig h  
r e s i s t a n c e  o f  P i c r i c  A cid  6c TNT, r e s i s t s  q u i t e  w e l l  even  d o se s  o f  20 
m e g a ro e n tg e n s . Be low d o se s  o f 5 m e g a ro e n tg e n s , th e  c h e m ic a l s t a b i l i t y  o f 
RDX i s  q u i t e  h ig h .
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ITALYU nusua l R e se a rc h  <% D ev el opm en t in  th e  
F i e ld  o f  E x p lo s io n s  ( c o n 't )

Th e d i f f e r e n c e  i n  r e s i s t a n c e  o f th e  e x p lo s iv e s  to  i r r a d i a t i o n  
a g re e s  w i th  th e  d i f f e r e n t  n a tu r e  o f t h e i r  c h e m ic a l bonds:  b e tw een  th e  
n i t r i c  n i t r o g e n  & c a rb o n  in  th e  benzene  r in g  ( a ro m a t ic  n i t r o d e r i v a t i v e ) ; 
be tw een  th e  n i t r i c  n i tr o g e n -o x y g e n  & p ri m a ry  c a rb o n  ( n i t r i c  e s t e r ) ; an d 
b e tw een  n i t r i c  n i t r o g e n  & n i t r o g e n  o f th e  h e t e r o c y c l i c  r i n g  ( n i t r a m i n e ) . 
The h ig h  r e s i s t a n c e  o f p h le g m a ti z e d  PETN, as  co m pa re d w it h  s t r a i g h t  PETN, 
i s  e v id e n c e  o f th e  s c r e e n in g  a c t i o n  o f a l i p h a t i c  h y d ro c a rb o n s  a g a in s t  
Gamma r a d i a t i o n .  T h is  may i n d i c a t e  a way f o r  p r o t e c t i n g  th o s e  e x p lo s iv e s  
w h ic h , l i k e  P r o p e l l a n t s ,  a r e  e s p e c i a l l y  s e n s i t i v e  to  d e c re a s e s  in  
s t a b i l i t y  by a g in g  a f t e r  i r r a d i a t i o n .  I t  w ou ld  th u s  be  p o s s ib l e  to  
a s s u r e  a c o m p a ra ti v e ly  lo n g  s h e l f  l i f e  f o r  su ch  e x p lo s iv e s .

[R ef:  E. P i a n ta n id a  & M. P i a z z i ,  C him ic a e l r In d u s  t r i a  (M il ano ) 4 2 ,
12 38-4 2 (1 960) & C hem ic al  A b s t r a c ts  5 5 , 20 43 4 (1 961) ( P r o p e l l a n t s ) ;  4 3 , 
1389-9 3 (1 961) & C hem ic al  A b s t r a c t s  5 6 , 10437 (1 962) (H ig h E x p lo s iv e s ) ; 
l a t t e r  p a p e r  T r a n s la te d  by US J o i n t  P u b l i c a t i o n  R e se a rc h  S e rv ic e  
T e c h n ic a l  Mem orandum 1040  (S ep te m ber 1 9 6 2 )J .
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R e fe re n c e s  f o r  I t a l i a n  E x p lo s iv e s :

M. G iu a , "C h im ic a  d e l l a  S o s ta n z e  E s p lo s iv e " ,  H o e p l i,  M il an o  (1 9 1 9 ) .

R. M o li n a , " E s p lo d e n t i  e Modo d i  F a b r i c a r l i " ,  H o e p li , M il an o  (1 9 3 0 ) .

A. I z z o ,  R i v i s t a  d i  A r t i g l i e r i a  e G en io , A p ri l- M ay  1 9 3 2 , 373-4 01  & C hem ic al  
A b s t r a c t s  2 6 , 447 3 (1 932 ) ( P r e p a r a t i o n  & p r o p e r t i e s  o f I t a l i a n  C y c lo n i te  
(RDX ), T e t r a n i t r o i s o b u t y l g l y c e r i n  an d o th e r  e x p l o s i v e s ) .

M. G iu a , " L e z io n i  d i  E s p l o s i v i " ,  2 V o ls , R a t t e r o ,  T o r in a  (1 9 3 2 -3 3 ) .

G e n e ra l C a r lo  M on tu , " S t o r i a  d e l l ’A r t i g l i e r i a  I t a l i a n a " ,  Vol  1 , (1 935 ) 
(R ev ie w ed  i n  M em ori al  de l ’A r t i l l e r i e  F ra n c ja is e  ( P a r i s )  14 , 557  (1 935)] .

E. P i a n t a n id a ,  M em ori al  de l ’A r t i l l e r i e  F r a n ^ a is e  1 4 , 45 9 (1 935 ) ^ T r a n s la te d  
fr om  R i v i s t a  M a r i tt im a  (May  1934) j  .

C.Go S c h e ib n e r , " I n v e s t i g a t i o n  o f  I t a l i a n  C a l ib e r  .5 0  E x p lo s iv e  S h e l l " ,  
P i c a t in n y  A rs e n a l  T e c h n ic a l  R e p o rt  903 (Ju n e  19 38 ) .

A. I z z o , "M an ual e d e l  M in a to re " , T ip o g r a f i a  T i c in e s e ,  P a v ia  (1 9 3 9 ) .

E.  P i a n t a n id a ,  "C h im ic a  d e g l i  E s p lo s iv i  e d e i  Gas d i  G u e r ra " , R e g ia  
A cc ad em ia  N a v a le , L iv o rn o  (1 9 4 0 ) .

Sc uo la  A r t i f i c i e r i  d e l L a b o ra to ri o  Car icam en to  P r o i e t t i l i , " L 'A r t i f i c i e r e  
D 'A r t ig l i e r ia " ,  S o c ie ta  T ip o g ra f ic a  E d i to r ia le  P o r ta , P ia cen za ( l 9 4 l ) .

" I t a l i a n  M il i ta ry  D ic ti o n a ry " , US War Dep ar tm en t T echn ic a l Manua l • 
TM3O-2569 (1 9^3 )-  ■

A.B.  S c h i l l in g , "E xa m in at io n o f U nfi re d  47-mni AP, HE (Lo ng Nose)  Comp lete 
Round o f I t a l i a n  Am mun ition ", P ic a ti n n y  A rs en al T echn ic a l R ep ort  12 4l  
(March I9 U 3) .

A.B . S c h i l l in g , "E xa m in at io n o f U nfi re d  47-mm AP, HE (M on oh loc)  Co mp lete 
Round of I t a l i a n  Am mu nit ion ", P ic a ti n n y  A rs en al R ep ort  125 8 (J un e 19 43 )•

R.M. D en nis , "E xa m in at io n o f U nfi re d  47-mm HE ( T r i to l e )  Co mp lete Round of 
I t a l i a n  Am mu nit ion . FMAM-94", P ic a ti n n y  A rs en al T echn ic a l R ep ort  1313  
(November 19^+3)-

A.B . S c h i l l in g , "E xa m in at io n o f I t a l i a n  Sti ck -T ype Land  Mine" , P ic a ti n n y  
A rs enal T ech n ic a l R ep ort  1327 (De cem ber  19^-3 )•

R.M. D en ni s,  "E xa m in at io n o f U nfi re d  37-mm LE S h e ll  Co mp lete Round of 
I t a l i a n  Am munit ion  (FMAM-92)", P ic a ti n n y  A rs enal T echn ic a l R ep ort  1332 
(May 1944).

"D ata on F o re ig n  E x p lo s iv e s" , US Ch em ica l W ar fa re  S erv ic e  F ie ld  Lab Memo 
4 -6 -2  (1 94 4)  (US O ff ic e  o f T echn ic a l S erv ic es PB R ep ort  115 44 ).
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R e fe re n c e s  f o r  I t a l i a n  E x p lo s iv e s

R.M O D e n n is , "E x a m in a ti o n  o f U n fir e d  81 “mm HE S h e l l  C om ple te  Round  o f  
M o rt a r A m m unit io n, I t a l i a n  FMAM-66", P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  
1344  ( J u ly  1 9 4 4 ).  -

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  V a r ia b le  P r e s s u r e  La nd  M in e,  I t a l i a n " ,  
P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  134 8 ( J a n u a ry  19 44 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  U n f ir e d  20-mm AP HE P r o j e c t i l e  Com ple te  
Round  o f  I t a l i a n  Am m un it io n (FM AM -90 ),"  P ic a t in n y  A rs e n a l T e c h n ic a l 
R ep o rt  1349 (May 1 9 4 4 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  U n fir e d  81-mm H ig h “C a p a c it y  ,HE S h e l l  
C om ple te  Rou nd o f M o rt a r A m m un it io n,  I t a l i a n  (FM AM -63)", P ic a t in n y  
A rs e n a l T e c h n ic a l  R ep o rt  136 2 (O c to b e r 1 9 4 4 ).

A .B . S c h i l l i n g ,  " E x am in a ti o n  o f U n fir e d  I t a l i a n  P r e s s u r e  I g n i t e r  an d 
D e m o li ti o n  B lo c k " , P i c a t in n y  A rse n a l T e c h n ic a l R e p o rt  138 1 ( J a n u a ry  19 44 ) .

J .D . P a r s o n s , " V i s i t  t o  I t a l i a n  E x p lo s iv e s  F a c t o r i e s " ,  (1 945) (US O f f ic e  
o f T e c h n ic a l  S e rv ic e s  PB R e p o rt  12663 ).

" E x p lo s iv e s  an d D e m o li ti o n s " , US War D epart m en t T e c h n ic a l 
M an ua l FM 5 - 2 5 , U n it e d  S ta te s  G ov er nm en t P r i n t i n g  O f f ic e ,  W ash in g to n , DC 
(1 9 4 5 ) , p a g es  1 3 6 ff  ( I t a l i a n  E x p lo s iv e s ) .

F .G . H a v e r la k , "E x a m in a ti o n  o f 12 0/45 -m m HE S h e l l ,  I t a l i a n  (FM AM -46 4)" , 
P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  1515 ( A p r i l  19 45 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f I t a l i a n  O f fe n s iv e  Hand G re nad e (FM AM -338)" , 
P ic a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  153 9 (Ju n e  19 45 ) & F ra g m e n ta ti o n  R ep o rt  
147  (S ep te m b er 1 9 4 3 ).

F .G . H a v e r la k , "E x a m in a ti o n  o f  14 9/13 -m m HE S h e l l ,  I t a l i a n  (FM AM -515)" , 
P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1549 ( J u ly  1 9 4 5 ).

" I t a l i a n  an d F re n ch  E x p lo s iv e s " , US Navy D epart m en t B ure au  
o f O rd nan ce  OP No . 1668 (1 9 4 6 ) .

M. V iv a s , R.  F e ig e n sp a n  & F . L a d re d a , " P o lv o ra s  y E x p lo s iv o s " , M o ra ta , 
M ad ri d , Vo lum e 2 (1 9 4 6 ) .

" A l l ie d  an d Enemy E x p lo s iv e s " , A berd een  P ro v in g  G ro und,
M ary la nd  (1 9 4 6 ) . .

H. S tr om , " D ic t io n a r y  o f O rd nan ce  Ter m s’,1 U ngar,  N.Y . (1 9 4 7 ) .

A. M a n g in i,  "Q u a d e rn i d i  C him ic a I n d u s t r i a l e  1 4 , E s p l o s i v i " ,  P a t r o n ,  
B o lo gna (1 9 4 7 ) , p ag es  147 -2 35 .
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R e fe re n c e s  f o r  I t a l i a n  E x p lo s iv e s

C o l.  A .D o M err im an , " I t a l i a n  Bombs & F u z e s" , B r i t i s h  M in i s t r y  o f S upp ly  
M on og ra ph  17-8 05  (Ju n e  1 9 4 8 ) . . ’

C. C a p r io , "C o rs o  d i  E s p l o s i v i " ,  S c u o la  S a le s i a n a  L ib ro , Roma (1 9 4 8 ) .

A. I z z o ,  " P i r o t e c n i a  e F u o c h i A r t i f i c i a l i " ,  H o e p l i,  M il an o  (1 9 5 0 ) .

C. B e lg ra n o , " G l i  E s p l o s i v i " ,  H o e p l i,  M il ano  (1 9 5 2 ) .

M in i s te r o  de  l a  D i f e s a  M a ri n a , E d i to r ,  "G uid a  p o r  l ’E s e c u z io n e  d e l l e  
P ro v e  P r a t i c h e  o d e l l a  A n a l i s i  s u g l i  E s p l o s i v i " ,  Roma ( 1 9 5 2 ) .

A. Iz zo , "Manu ale  d e l M in at or e E s p lo s iv is ta "  (F och in o);  H oep li ;
M ila no  (1 953).  (

" I t a l i a n  an d Fre nc h E xplo si ve  Ordna nc e" ; US Dep ar tm en ts  o f th e  Army an d 
th e  A ir  Fo rc e T ech n ic a l Ma nua l an d T echn ic a l Or de r TM9-198.5-6 an d 
TO39- IA- 8 (1 953),  pa ge s 1 -1 76 .

B. T. F e d o r o f f  e t  a l ,  " I t a l i a n  E x p lo s iv e s  an d A m m unit io n",  P i c a t in n y  
A rs e n a l M a n u s c r ip t , U n p u b li sh e d  (1 9 5 5 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  an d E v a lu a t io n  o f:  G re n ad e , Han d,  Smoke  
(? )  W / I g n i t e r ,  F r i c t i o n  T ype , Mod (? )  I t a l i a n  FMAM-2424" , P i c a t in n y  
A rs e n a l Memorandum  R e p o rt 105 (F e b ru a ry  1 9 5 6 ).

R. D e n t i , " D i c t i o n a r io  T e c n ic o . I t a l i a n o - I n g l e s e ,  I n g l e s e - I t a l i a n o " ,  
H o e p l i , M il an o  (1 9 5 8 ) .

*
Ano ny mou s, " E s p lo s i v i  M a n g ia r o t t i " ,  C o d ro ip o  ( J u ly  1959) D e s c r ib e s  th e  
t e s t i n g  6c p r o p e r t i e s  o f  co m m erc ia l m in in g  e x p lo s iv e s  d e s ig n a te d  BM. 1 , 
BM .as , BM. a c , BM .57, S uper BM, BM. a 2 , Super  BM .Cara  & BM.2 <> Th e 
c o m p o s it io n s  o f  t h e s e  e x p lo s iv e s  a r e  n o t r e p o r t e d .  T h is  C a ta lo g u e  was  
f u r n i s h e d  t h r u  th e  c o u r t e s y  o f  D r.  Ome ro V e t t o r i ,  T o r in o , I t a l i a .

M. G iu a & M .L . M a rc h in o , " T r a t t a t o  d i  C him ic a I n d u s t r i a l e " ,  UTET,
T o r in o , Vo lum e 6 ( 1 9 5 9 ) , p a g e s  1-4 97 ( E s p l o s i v i ) .

M aj or T .H . R e y n o ld s , "T he  M u n it io n s  I n d u s t r y ,  B om bri n i P a r o d i - D e l f i n o " ,
US M i l i t a r y  I n t e l l i g e n c e  R e p o rt R -7 20-5 9  ( J u ly  1 9 5 9 ) .

P .B . Tw ee d,  " R e p o r t on  T r ip  to  E uro pe d u r in g  May 1 9 6 0 " , P i c a t i n n y  A rs e n a l 
T e c h n ic a l  Memorandum  R e p o rt ORDBB-TE9-28 ( Ju n e  19 60 ) . • .

R .P . A n t o n e l l i ,  " E n c y c lo p e d ia  o f  E x p lo s iv e s " , O rd nance T e c h n ic a l ’ 
I n t e l l i g e n c e  A gen cy , O rd nance  L ia s o n  G ro up, Du rham , N o rt h  C a r o l in a  
(May 1 9 6 0 ) .
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R e fe re n c e s  f o r  I t a l i a n  E x p lo s iv e s

W.HoBo Sm ith  & J 0E. S m it h , "S m all  Arms o f th e .W o r ld " , S ta c k p o le ,
H a r r i s b u r g ,  Pa (1 9 6 0 ) , 476-9 7  ( I t a l y ) .

L t .  C o l.  H .E . Ammerman, " I n i t i a t o r  R esea rc h  & D eve lo pm en t’ an d P ro d u c ti o n "  
US M i l i t a r y  I n t e l l i g e n c e  R ep o rt  R; -170-61  (N ov em be r 19 61 ) .

B .T . F e d o ro f f  e t  a l ,  " E n c y c lo p e d ia  o f E x p lo s iv e s  an d R e la te d  I te m s " , 
P i c a t in n y  A rs e n a l T e c h n ic a l R e p o rt  2700 , Vol ume 1 (1 9 6 0 ) , Vo lum e 2 (1 962)

i
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JAPAN

Japanese Explosives

During WW II, the Japanese used a greater variety of high explosives 
and ammunition than other nations at the time. This was due to a shortage 
of raw materials necessary for the manufacture of the best explosives. 
Although they used many standard explosives (such as TNT, Picric Acid, 
PETN, RDX & Tetryl), every other available explosive substance was also 
used as an ingredient of explosive compositions. Among these substances 
may be mentioned the following: Trinitroanisole, Trinitrophenetole, 
Hexanitrodiphenylamine, Guanidine Nitrate, Dinitronaphthalene, Dinitro
benzene, Ammonium Picrate, as well as a number of commercial explosives, 
particularly Dynamites. As nonexplosive ingredients, the materials used 
included: inorganic nitrates, chlorates & perchlorates; aluminum,
ferrosilicon, silicon carbide, petroleum, woodpulp (sawdust), powdered 
coal & charcoal, tars, waxes, oils and their combinations. •

The Japanese initiating agents were similar to those used by the 
Germans, except that Tetracene was not used and fewer mixtures were em
ployed in ammunition. Mercury Fulminate & Lead Azide were used in a few 
cases. While PETN was used extensively as a base charge for detonators, 
Tetryl was also used for this purpose. For priming compositions, the 
Japanese, like the Germans & Italians, used chiefly Mercury Fulminate.
They did not appear to have used compositions based on Lead Styphnate and 
nonexplosive ingredient compositions.

As to Japanese ammunition itself, one can point out the great 
variety of improvised devices, such as Mines & Depth Charges made from 
wooden boxes, burlap bags with rubber lining & oil drums; Grenades made of 
pottery, glass & gas pipes; Booby Traps made of tin cans; and Bangalore 
Torpedoes made of bamboo tubes. '

The principal explosives known to be used are listed alphabetically 
in the following pages. .
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J a p a n e s e  E x p lo s iv e s
R e fe r e n c e  i n  
G e n e ra l  In d e x

A (k o} A _ T y p e_ A (E x p lg siv e ) or A(KO)
O ts u-B

A c a s t a b l e  b u r s t i n g  c h a rg e  c o n s i s t i n g  o f  TNT ( o r  T r i n i t r o a n i s o l e )  
60%, H e x a n it ro d ip h e n y la m in e  24% & al um in um  16%. I t  i s  u se d  as a 
r e p la c e m e n t f o r  th e  Iy pe ^9 ^M  an d Ty pe _2 Z0  E x p lo s iv e s  (q v ) i n  M in es,  
T orp edo  W ar hea ds & D ep th  C h a rg e s . T h is  sam e c o m p o s it io n  i s  u sed  by  
th e  Ge rm an s u n d e r th e  name s S c h ie s s w o ll e _ 1 8 , 0T D£_ &_T SM y_ l^l Ol .

Ammonaru  AMMONAL
S p e c i f i c  u se s  a r e  n o t know n.

Am monum ^Sh osanen  AMMONIUM NITRATE
Us ed  in  a nu mbe r o f com m erc ia l & m i l i t a r y  e x p lo s iv e s  such  as 

Amm onyaku, Am monaru , A nb en ya ku , Ang ay ak u,  2?"  (E x p lo s iv e } , K ey ak i,
02 :§ hoan ^B ak uyaku , S h in rK ir £ , S h in k y p ry o k u , 

Sho an _B ak uy ak u,  Sh oa n_ Bak uy ak u Nos 104 & 201,
Shoan yak u, Shoben yak u, Sho nay ak u, S h o to yaku , T y p e ’ 4 Mk 2 , an d 
o t h e r s .

T h e re  i s  a l s o  b e in g  c o n d u c te d  r e s e a r c h  on  th e  use  o f Ammonium 
N i t r a t e  i n  c o m p o s it io n  P r o p e l l a n t s  f o r  R ock et  E n g in e s .

AMMONIUM ■NITRATE DYNAMITE
Ammonyaku

An e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f Ammonium N i t r a t e  & 
c h a r c o a l .  I t  i s  l i s t e d  as a " s u b s t i t u t e  po w d er" . I t s  u s e s  a r e  n o t 
kn ow n.

A nb en ya ku  or Shob en ya ku  ANBENYAKU

. M ain h ig h - e x p lo s iv e  b u r s t e r  c h a rg e  c o n s i s t i n g  o f  Ammonium 
N i t r a t e  55% an d D in it ro b e n z e n e  45%.  I t  wa s m a n u fa c tu re d  a t  Nanman 
A rs e n a l , M an ch u ri a , u n d e r th e  name of S hobenyaku .'  I t  wa s u se d  d u r in g  
WW I I  in  p r o j e c t i l e s .  An e x p e r im e n ta l m ix tu re  by  th e  sam e name s 
c o n s i s t e d  o f T r in i t r o b e n z e n e ,  Ammonium N i t r a t e  & T e t r y l .  No p r o 
p o r t i o n s  o r p r o p e r t i e s  a re  g iv e n .

A b l a s t i n g  e x p lo s iv e , a l s o  c a l l e d  A nb en ya ku , c o n s i s t i n g  o f 
Ammonium N i t r a t e  71 .7 % , N i t r o g ly c e r in  8%, c o l lo d io n  c o t to n  0.3 % , an d 
pow der ed  se aw ee d 20% wa s p a te n te d  in  1948 by  T . W a ta n a b e -[R e fe re n c e , 
J a p a n e s e  P a t e n t  17 61 13  (1 948) & C hem ic al  A b s t r a c t s  4 5 , 49 30  (1 951)J  .

Ang ay ak u ANGAYAKU

S e v e ra l h ig h - e x p lo s iv e  c o m p o s it io n s  a r e  kno wn by  t h i s  na me.
T hese  c o n s i s t  o f:

a )  Ammonium N i t r a t e  75% an d RDX 25%. ,
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J a p a n e s e  E x p lo s iv e s
R ef er en ce  in  
Gener a l  In de x

Angay aku  ( c o n t ’d )
Ammonium N i t r a t e  78%> an d RDX 22%.

c )  Ammonium N i t r a t e  84%> an d RDX 16%.

d ) Ammonium N i t r a t e  51%, RDX 15% an d G u a n id in e  N i t r a t e  34%.

e) Ammonium N i t r a t e  48%, RDX 20% an d G u a n id in e  N i t r a t e  32%.

f )  RDX 85% an d wa x 15%. .

g )  RDX 42%, PETN 50% an d wax 8%.

A ll  o f  th e  above  c o m p o s it io n s  a r e  w h i te ,  n o n to x ic  m ix tu r e s .
Th ey  a r e  c o m p a ra b le  in  p e rf o rm a n c e  to  A m a to ls . C o m p o s it io n s  
a , b , an d c a r e  p r e s s - lo a d e d  f i l l e r s  f o r  Bom bs; d an d e a r e  c a s t -  
lo a d e d  f i l l e r s  f o r  s h e l l s  an d Bomb s. I t  i s  c la im e d  t h a t  C o m p o s it io n s  
d an d e h ave  low c o e f f i c i e n t s  o f  s h r in k a g e  an d t h e r e f o r e  can  be  
p o u re d  in  l a r g e  c a s t s  in  a s i n g l e  p o u r ; w h e re as  w i th  s i m i l a r  
e x p lo s iv e s  b a se d  on  TNT, i t  i s  n e c e s s a ry  to  u se  s e v e r a l  in c re m e n ts  
in  p o u r in g  l a r g e  c a s t s .  C o m p o s it io n  f i s  Us ed as  a b u r s t e r  c h a rg e  ’ 
f o r " A r m o r - P ie r c in g  S h e l l s ,  an d  C o m p o sit io n  g. i s  u s e d  in  m ach in egun  
B u l l e t s .  A l l  of  th e  above  c o m p o s it io n s  w ere  u se d  d u r in g  W  I I .

A n o th e r  c o m p o s i ti o n , c o n s id e r e d  s i m i l a r  t o  US & B r i t i s h  T o rp e x - 
ty p e  e x p lo s i v e s ,  c o n s i s t s  o f Ammonium N i t r a t e  43.2 % , G u a n id in e  . 
N i t r a t e  28 .8 % , RDX 8.0%  & al um in um  po wde r 20%. T h is  e x p lo s iv e  wa s 
m a n u fa c tu re d  a t  th e  S a n k a n o ic h i F a c to ry  o f th e  Tok yo  Army A rs e n a l 
No 2 . T h e re  a r e  c o n f l i c t i n g  r e p o r t s  as to  c a v i t a t i o n  i n  c a s t -  
lo a d e d  c h a rg e s  & o th e r  lo a d in g  c h a r a c t e r i s t i c s  o f t h i s  m ix tu r e .
I t s  p r o p e r t i e s  a r e  n o t  g iv e n .  I t  wa s u sed  to  a l im i t e d  e x te n t  in  
v a r io u s  ty p e s  o f  u n d e rw a te r  am m u n it io n .

B 4 _ ( In c e n d ia ry )  B4 (INCENDIARY)
or  Type  2 (E xp lo si ve)

A l i g h t - g r a y  c a s t a b l e  m ix tu re  o f T r i n i t r o a n i s o l e  60 to  70% & 
al um in um  40  t o  30%. T h e ,p r o p e r t i e s  o f th e  6 0 /4 0  m ix tu re  a r e :  c a s t  
d e n s i t y  1 .9 0  gm /c c ; b r i s a n c e  by c o p p e r c y l i n d e r  c r u s h e r  t e s t  82% 
( P i c r i c  A cid  = 10 0% ); e x p lo s io n  te m p e ra tu re  300 t o  50 0° C; im p ac t 
s e n s i t i v i t y  17 cm w i th  5 kg  w e ig h t (maximum cm f o r  no  e x p lo s i o n s ) ;  
f r i c t i o n  s e n s i t i v i t y  w i th  60 kg  w e ig h t (maximum p r e s s u r e  f o r  no  
e x p lo s i o n s ) ;  an d pow er  by  b a l l i s t i c  m o r ta r  64% ( P i c r i c  A cid  = 10 0% ). 
T h is  e x p lo s iv e  i s  u sed  i n  Subm ar in e- G un I n c e n d ia r y  S h e l l s .

B akufu n (E x p lo d in g  Pow der ) BAKUFUN

A l i g h t - g r a y  to  t a n  po w de r c o n s i s t i n g  ’of  M erc ury  F u lm in a te  28.& %, 
P o ta s s iu m  C h lo r a te  37.7 % , an ti m o n y  s u l f i d e  31 .5%  & a b r a s iv e  2%.
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R e fe re n c e  in  
G e n e ra l In d exJapanese . E x p lo s iv e s

B ak ufu n ( c  o n t ’d  ) k .
I t  i s  u se d  in  P ri m e r Ca ps  & Fuz es  f o r  20-mm A m m un it io n.  
R a ib u n .

Se e a l s o

( o r  Z e ra c h in )

C h a k a ts u y a k u x  _S anshok i _T oru oru  
o r  T ype .22  (N av y)

BLASTING GELATIN

TNT

A l ig h t - y e l l o w  t o  te a -b ro w n  e x p lo s iv e  u sed  s t r a i g h t ,  t o  a l im i t e d  
e x t e n t ,  i n  25* & 40-mm  S h e l ls  (N avy),  i n  G re n a d es , La nd  M in es,  
D e m o li ti o n  C harg es & in  a  few  Bombs (A rm y).

. i
I t  i s  a l s o  u sed  in  th e  fo ll o w in g  c o m p o s it e  e x p lo s iv e s :  A ^k o^, 

TY D2- A_o r_ Otsu- B; C han ay ak u, C ha oy ak u,  C hau yak ux N ig ota noyak u_M k_2, 
P e n t o r i r u ,  S e ig a ta  (Ar my) or Ty pe  97H (N avy ),  Shoanyaku, S ho to yaku , 
T anoyaku , Ty pe  92 , Ty pe  97H, an d o t h e r s .
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J a p a n e s e  E x p lo s iv e s
R ef er en ce in  
G en er al  In de x

C han ay ak u CHANAYAKU

A y e ll o w  c a s t a b l e  m ix tu re  c o n s i s t i n g  o f TNT 70% & d i n i t r o 
n a p h th a le n e  30%.  I t  i s  u sed  f o r  lo a d in g  v a r io u s  Army A r t i l l e r y  
P r o j e c t i l e s .

Ch aD yaku  CHAOYAKU

A c a s t -  o r  p r e s s - lo a d e d  e x p lo s iv e  m ix tu re  c o n s i s t i n g  o f  P i c r i c  
A ci d  75% & TNT 25%. I t s  m e l t in g  p o in t  i s  belo w  1 2 0 °C .;  e x p lo s io n  
te m p e ra tu re  a b o u t 3 5 0 °C .;  r e l a t i v e  b r i s a n c e ,  po w er  & r a t e  of  
d e to n a t io n  a r e  s l i g h t l y  lo w er th a n  P i c r i c  A c id ; an d i t  i s  s l i g h t l y  
l e s s  s e n s i t i v e  to  f r i c t i o n  th a n  P i c r i c  A c id . I t  i s  u sed  a s  a m ai n  
f i l l e r  in  Navy Bo mb s. •

Cha uy ak u COMPOSITION B

A c a s t a b l e  m ix tu re  o f RDX 50%> & TNT 50%. T h is  c o m p o s it io n  i s  
c a l l e d  C y c lo to l  in  th e  US. I t  i s  u se d  in  v a r io u s  a r t i l l e r y  p r o 
j e c t i l e s .  Se e a l s o  o th e r  m ix tu re s  o f RDX & TNT c a l l e d  N ig o ta n o y a k u ,
M k- 2.  "

LEAD AZIDE

I n i t i a t o r s  f o r  b o th  Army

C h ik k aen  (N av y)  o r 
C hik ka  N am ar i (Arm y)

I t  i s  u sed  i n  v a r io u s  D e to n a to r s  an d 
& Nav y am m u n it io n .

D ai na m ai to  DYNAMITE

"E" (E x p lo s iv e ) "E" (EXPLOSIVE)

A l ig h t- y e l lo w  c a s ta b le  f i l l e r  c o n s is ti n g  o f T r in i t r o a n is o le  . 
60% & Ammonium N it r a te  U0$.  Tt s c a s t  d e n s it y  i s  1 .6 0  gr a/ cc ; r e l a t i v e  
pow er as de te rm in ed  by  b a l l i s t i c  m ort ar  108 $ (P ic r ic  Acid = 100$);  
im pa ct  s e n s i t i v i t y  1 g/c m (maximum cm fo r  no ex p lo sio n s  w it h  5 kg fo r  
no e x p lo s io n s ) . I t s  s p e c i f ic  use s in  am mun iti on  a re  no t known.

Ennayaku CHEDDITE

A l ig h t- y e l lo w  e x p lo s iv e  ch ar ge  c o n s is ti n g  o f Pota ss iu m  C hlo ra te  
80 $, m ono n it ro to lu en e  15$ & c a s to r  o i l  5$ . Thi s i s  a v e ry  s e n s i t iv e
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R e fe re n c e  in  
G e n e ra l In d exJ a p a n e s e  E x p lo s iv e s

E nnayaku  ( c  o n t ' d )
m ix tu r e .  I t  i s  u sed  a s  a s u b s t i t u t e  D e m o li ti o n  C har ge by  th e  Army 
an d a s  a s u b s t i t u t e  m ai n  c h a rg e  f o r  Hand G re nades & M o r ta r s .

H2  Kongo  (H2  M ix tu re )  H2  KONGO
o r

A le m o n -y e ll o w  to  g re e n is h -y e l lo w  e x p lo s iv e  c o m p o s it io n  c o n 
s i s t i n g  o f  T r i n i t r o a n i s o l e  60 to  707o & H e x a n it ro d ip h e n y la m in e  40  to  
30%.  Th e 6 0 /4 0  m ix tu re  i s  c a s t  lo ad e d  to  a d e n s i t y  o f  1 .6 5  gm /c c; 
m e l t in g  p o in t  65 to  70 °C ; e x p lo s io n  te m p e ra tu re  26 4 to  490 °C ; b r i -  
sa n c e  a s  d e te rm in e d  by  c o p p e r c y l i n d e r  c ru s h e r  m et ho d 100% ( P i c r i c  
A ci d = 1007o) ; r e l a t i v e  po wer  by  b a l l i s t i c  m o r ta r  96% ( P i c r i c  A ci d = 
10 0% ); r a t e  o f  d e to n a t io n  by  D a n tr ic h e  m et ho d 70 50  m e te r s / s e c ;  
im p ac t s e n s i t i v i t y  14 cm (max imum  cm f o r  no  e x p lo s io n s  w i th  a 15 kg  
w e ig h t ) ;  an d f r i c t i o n  s e n s i t i v i t y  60 kg (maximum p r e s s u r e  i n  kg  
b e tw een  tw o ru b b in g  s u r f a c e s  f o r  no  e x p lo s i o n s ) .

P r o p e r t i e s  o f  th e  70 /3 0  m ix tu re  a r e :  E x p lo s io n  te m p e ra tu re  
237 to  24 6°C ; b r i s a n c e  by  sa nd t e s t  44  gm v s  43  gm f o r  TNT; po wer  
by  b a l l i s t i c  m o r ta r  109% TNT; r i f l e  b u l l e t  t e s t  207<» d e to n a t io n s ;  
an d im p a c t s e n s i t i v i t y  1 2 .5  in c h e s  v s  14 in c h e s  f o r  TNT. T h is  
m ix tu re  i s  r e p o r t e d  to  be  t o x i c ,  n o t v e ry  s t a b l e ,  an d r e a c t i v e  
w i th  m e ta ls  i n  th e  p re s e n c e  o f  m o is tu re .

Th e 60 /4 0  m ix tu re  i s  u se d  i n  Navy Bom bs, D ep th  C h a rg e s , 
T o rp ed o es  & o th e r  am m unit io n  i n  p la c e  o f  P i c r i c  A c id . Th e 70 /3 0  
m ix tu re  i s  u sed  by  Army & Navy  as an  A u x i l ia r y  B o o s te r  i n  some 
bom bs & i n  some a r t i l l e r y  p r o j e c t i l e s .  .

H aenso sa n  Bak uy ak u 

o r  Ty pe  88 (Ko)

Se e Tjrp e 88  Ko.

JAPANESE TYPE EXPLOSIVES

H ais hokuyaku  HAISHOKUYAKU

A d a rk - g r a y  p r e s s e d  e x p lo s iv e  c o m p o s it io n . Th e No 1 m ix tu re  
c o n s i s t s  o f  Ammonium P e r c h lo r a t e  77%, RDX 17%, s i l i c o n  c a r b id e  1. 57 O
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R e fe re n c e  in  
G e n e ra l In d exJ a p a n e s e  E x p lo s iv e s

H ai sh okuyak u. ( c o n t  * d)
& p a r a f f i n  4 .5 % . I t s  r e l a t i v e  b r i s a n c e  & po wer  a r e  g r e a t e r  th a n  
P i c r i c  A c id ; an d i t s  s e n s i t i v i t i e s  to  im p ac t & f r i c t i o n  i n d i c a t e  
a  m ix tu re  l e s s  s e n s i t i v e  th a n  P i c r i c  A c id . Th e No 2 m ix tu re  c o n s i s t s  
o f  Ammonium P e r c h l o r a t e  48% , G u a n id in e  N i t r a t e  20%, RDX 25%, g r a p h i t e  
2% & p a r a f f i n  5%.

Th e No_ l m ix tu re  i s  u se d  i n  Army s ta n d a r d  D e m o li ti o n  B lo c k s .
Th e No_2 m ix tu re  i s  a  co m m erc ia l m in in g  e x p lo s iv e  an d a l s o  u se d  i n  
m i l i t a r y  D e m o li ti o n  B lo c k s .

K a r it to  (Army) o r JAPANESE TYPE EXPLOSIVES
Ty pe  88  (N av y)

See  Typ e 88 (N a v y ).  .

K ass hokuyaku BROWN POWDER

I t s  u s e s  a r e  n o t  kn ow n.  P re su m ab ly  i t  i s  u se d  a s  a s u b s t i t u t e  
f o r  B la c k  P ow der.

K e in eyaku  TRINITROPHENETOLE

A y e ll o w  c r y s t a l l i n e  e x p lo s iv e  co mp ound  m e l t in g  a t  7 8 -8 0 °C . I t  
i s  l e s s  p o w e r fu l th a n  e i t h e r  T r i n i t r o a n i s o l e  o r  TNT an d h a s  a  r a t e  o f  
d e to n a t io n  o f  69 00  m e t e r s / s e c .  I t  i s  u sed  c a s t  lo a d e d  a s  a m ai n  
b u r s t e r  c h a rg e  i n  P r o j e c t i l e s .  I t  c a n  a l s o  be u sed  a lo n e  a s  a B o o s te r , 
an d i n  m ix tu re s  w i th  P i c r i c  A ci d  & Ammonium N i t r a t e  a s  a m ai n  b u r s t e r  
c h a rg e  f o r  S h e l l s .  (

Ke y^ kx  GELATIN DYNAMITE

K ib a k u y a k i ( I n i t i a t i n g  E x p lo s iv e )

Se e B akufu n  & R a ib u n  (e n k a ) . •

K ib a k u z a i (P r im e r  C harg e) .
(A rm y)  & R a ik o  o r  ^ i s a n _ S u i g i nSe e C h ik k aen  ( N a v y ) 'o r  C k ik k a  Nam ar i

Ko (E x p lo s iv e )  o r
TyBS_88 (Ko )

See  Typ e 88 (K o ) .

. GELATIN DYNAMITE

JAPANESE TYPE EXPLOSIVES

t
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J a p a n e s e  E x p l o s i v e s

K o k o sh o k u y a k u  o r  
Y u e n y a k u

R e fe re n c e  in  
G e n e ra l In dex

BLACK POWDER

U se d  b y  t h e  Army  a s  a  m a in  c h a r g e  i n  2 0 -mm M a c h in e  Gun  A m m u n it io n ; 
a s  a n  e j e c t o r  c h a r g e  f o r  70 -m m M o r ta r  S h e l l s ,  p y r o t e c h n i c s  & S h r a p n e l  
S h e l l s ;  a s  D e l a y s ,  R e la y s  & I g n i t e r s  i n  B om bs , P r o j e c t i l e  F u z e s  an d  
p y r o t e c h n i c s ;  a n d  a s  a  ’’s u b s t i t u t e  c h a r g e ” f o r  so m e Bo mbs  & P r o j e c t i l e s .

U se d  b y  t h e  N av y f o r  t h e  sa m e p u r p o s e s  a s  t h e  A rm y.

K o s h i t s u ,  O s h i t s u y a k u  KOSHITSU
o r  S h o u y a k u  K o s h i t s u  COMPOSITION C

A b ro w n , p u t t y - l i k e  p l a s t i c  e x p l o s i v e  c o m p o s i t i o n  c o n s i s t i n g  o f  
RDX 80  t o  85%  & o i l  20  t o  15%. I t s  b r i s a r i c e  b y  s a n d  t e s t  i s  4 6 .5  gm 
s a n d  c r u s h e d  v s  43  gm f o r  TN T; r e l a t i v e  p o w e r  b y  b a l l i s t i c  m o r t a r  
125%  TN T;  r a t e  o f  d e t o n a t i o n  7400  m e t e r s / s e c .  v s  6 900  f o r  TNT* a n d  
im p a c t  & f r i c t i o n  s e n s i t i v i t y  a r e  o f  t h e  sa m e o r d e r  a s  TN T.  T h i s  
c o m p o s i t i o n  r e t a i n s  i t s  p l a s t i c i t y  b e tw e e n  0°C  ( 3 2 ° F )  ancj 3 7 .8 ° C  
( 1 0 0 ° F ) .  B elo w  0°C  i t  b ec o m e s  b r i t t l e ,  a n d  a b o v e  3 7 .8 ° C  i t  b e co m es  
gum my a n d  s l o w l y  e x u d e s  o i l .  I t  i s  u s e d  i n  D e m o l i t i o n  C a r t r i d g e s  4 ” 
l o n g  a n d  1 1 / 2 "  i n  d i a m e t e r ,  a n d  i n  S h ap ed  D e m o l i t i o n  C h a rg e s  i s  

e f f e c t i v e  t h a n  TNT s h a p e d  c h a r g e s .

AMMONIUM NIT RATE DYNAMITE

r e p o r t e d  t o  b e  2 1 /o m o re

Ko 3 §h  Qa v  _ By kyy& ky

L -S h o a n AMMONIUM NITRAT E DYNAMITE

M a ts u  BLASTING GEL ATIN

M gia yaU y  o ^ - S a p s b c k i  : • te tr yl

M e c h i r u _ N i to r o a m in

U sed  a s  a  s t a n d a r d  S u b - B o o s te r  i n  Army  & N av y a r t i l l e r y  s h e l l s  
a n d  o c c a s i o n a l l y  a s  t h e  s o l e  B o o s t e r  i n  N av y 25 -m m S h e l l s ,  a n d  a s  
b u r s t e r  i n  so m e S h e l l s .

I t  i s  a l s o  u s e d  i n  a  c o m p o s i t e  e x p l o s i v e  c a l l e d  T a n o y a k u .

M en k g y ak y NITROCELLULOSE
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J a p a n e s e  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

MeuysEy GUNCOTTON

M ue yk yy ak u o r  M ue ny yk y SMOKELESS POWDER

UigQtsuQysEu, Mk-2 composition b

P a le  y e ll o w  m ix tu re s  o f  RDX & TNT ( 6 0 /4 0 , 4 7 /5 3 , 4 0 /6 0  & 3 0 /7 0 ) , 
a l s o  c a l l e d  C y c lo to l s  i n  th e  US, a r e  u sed  c a s t  lo a d e d  i n  Bombs, 
P r o j e c t i l e s ,  La nd  M in e s , B a n g a lo re  T o rp e d o es  an d i n  D e m o li ti o n  B lo cks 
(4 7 /5 3  RDX/TNT). Th e 5 0 /5 0  RDX/TNT m ix tu re  i s  c a l l e d  Cha uy ak u (q v ) .

NITROGLYCERIN

Use d i n  som e D ynam it es su ch  a s  Sa ku ra _N o§ _l _& _2  ( t r a d e  na mes  o f  
th e  N ip pon O i l s  and  F a ts  C o .,  L td . )  an d i n  d o u b le - b a s e  P r o p e l l a n t s .

> r

Oy ax sE y ONAYAKU

Y e ll o w , c a s t a b l e  e x p lo s iv e  c o m p o s it io n s  c o n s i s t i n g  o f  P i c r i c  
A cid  50 t o  807, & d i n i t r o n a p h t h a l e n e  50 to  20% . I t  m e l ts  be lo w  12 0° C; 
i t s  p ow er,  b r i s a n c e  & r a t e  o f  d e to n a t io n  a r e  lo w e r th a n  s i m i l a r  
v a lu e s  f o r  P i c r i c  A cid  a lo n e .  I t  i s  a l s o  l e s s  s e n s i t i v e  t o  im p a c t & 
f r i c t i o n  th a n  P i c r i c  A c id . T h is  m ix tu re  i s  u sed  a s  a m ai n  b u r s t i n g  
c h a rg e  i n  A r t i l l e r y  P r o j e c t i l e s .  Th e 8 0 /2 0  m ix tu re  i s  s i m i l a r  to  th e  
S o v ie t  m ix tu re  F ra n tg y z§ _ k y y y _ § m esl an d th e  5 0 /5 0  m ix tu re  i s  s i m i l a r  
t o  th e  S o v ie t  m ix tu re  R u § k i£ _ § p la v  ( s e e  u n d e r  S o v ie t  E x p l o s iv e s ) .

0 § h i £ §y yaky  KOSHIT SU

See  K o s h i t s u .

O sh iy aku  OSHIYAKU

A y e l lo w , p r e s s - lo a d e d  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f P i c r i c  
A ci d  90% & wa x 10%. I t s  pow er,  b r i s a n c e  & r a t e  o f  d e to n a t io n  a r e  
lo w e r th a n  s i m i l a r  v a lu e s  f o r  P i c r i c  A ci d  a lo n e .  I t  i s  mu ch l e s s  
s e n s i t i v e  to  im p a c t & f r i c t i o n  th a n  P i c r i c  A c id . I t  i s  u se d  a s  a  m ai n  
f i l l e r  f o r  som e A rm o r-P ie rc in g  P r o j e c t i l e s .
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J a p a n e s e  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

O sh ok uy ak u (A rm y),  Shim ose , PICR IC  ACID
Sb iQ ?o§e_B akuy aky (N av y)  o r  P ik u r in s a n

Us ed  by  th e  Army a s  a m ai n p r e s s - lo a d e d  b o o s te r  c h a rg e  i n  Bom bs, 
P r o j e c t i l e s  & M in es,  an d in  s ta n d a rd  D e m o li ti o n  B lo c k s . Us ed  c a s t  
lo a d e d  i n  Bom bs, P r o j e c t i l e s ,  Land M in es  & B a n g a lo re  T o rp e d o e s . I t  
i s  a l s o  u sed  i n  s e v e r a l  e x p lo s iv e  c o m p o s it io n s  su ch  a s  Cha oy ak u ( q v ) , 
opay ak u (q v ) & Q ^b iy ak u (q v ) •

O ts u^B , ?¥ P ? .. A _ £ E x p lo siy e ) A (KO)
o r  A£ ko)

S e e  A _ (k ° )-

P e n t o r i r u  , PENTOLITE

Th e 5 0 /5 0  PETN/TNT m ix tu re  i s  u sed  c a s t  lo ad e d  i n  Navy 20-mm 
& 30-mm P r o j e c t i l e s  an d i n  some Sh ap ed  C h a rg e s . .

P ik u r in s a n

Se e O sh okuyaku .

PICR IC ACID

P ik uri nsa n^A m m onia  AMMONIUM PICRATE

Used i n  c o m p o s it e  e x p lo s iv e s  T y g e^ I;  Ty pe  I  Mk5, P5;  Ty pe  I  Mk6; 
an d o t h e r s .

R a ib u n ^ { en k a) • RAIBUN(ENKA)

A l i g h t  g ra y  to  t a n  m ix tu re  c o n s i s t i n g  o f  P o ta s s iu m  C h lo ra te  60% 
& an ti m o n y  s u l f i d e  407o . T h is  m ix tu re  i s  c a l l e d  " th u n d e r  pow der " o r 
"sm ok e & f i r e " .  I t  i s  u sed  a s  a p r im e r  in  p y r o te c h n ic s  an d a s  a  fu z e  
p r im e r . See a l s o  B akufu n .

R aik o  o r R a is a n  S u ig in MERCURY FULMINATE

Use d in  i n s t a n ta n e o u s  F uzes & in  B la s t in g  C aps.  In  some 
in s t a n ta n e o u s  G a in e s , th e  s t r i k e r  f i r e s  th e  i n i t i a t o r  d i r e c t l y .  T h is  
co mpo un d^ kn ow n a s  " th u n d e r  m e rc u ry " ^ is  a l s o  u sed  i n  a m ix tu re  c a l l e d  
B ak ufu n ( q v ) . . ’

Sak um a D a in am a it o DYNAMITE

369

 
 
 
 

 

 

 
 

 

 
 
 



J a p a n e s e  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

BLASTING GELATIN

TETRYL

TNT

SEIGATA

S ak u ra  N os . 1 & 2

S a n sh o k i _ M ech ir u _ N it  or  oa m in  
o r  M eia yaku

Se e M eia yaku .

S a n sh o k i T o ru o ru 2 Typ e 92 (N av y)  
o r C h ak a ts u y a k u

Se e C h a k a ts u y a k u .

S e ig a ta  (Army) o r  Ty pe_9 ZH  (N av y)

A l i g h t  y e ll o w  to  o ra n g e  c a s t a b l e  e x p lo s iv e  c h a rg e  c o n s i s t i n g  
o f  TNT 607a 6c H e x a n it ro d ip h e n y la m in e  407,.  I t s  c a s t  d e n s i t y  i s  1 .6 5  
gm /c c ; e x p lo s io n  t e m p e ra tu re  302° to  480°C ; r e l a t i v e  b r i s a n c e  by  
c o p p e r  c y l i n d e r  c r u s h e r  m et hod 967, ( P i c r i c  A ci d = 1007o) ; r e l a t i v e  
po w er  by  b a l l i s t i c  m o r ta r  927, ; r a t e  o f  d e to n a t io n  71 00  m e t e r s / s e c ;  
im p a c t s e n s i t i v i t y  14 cm (maximum cm f o r  no  e x p lo s io n s  w i th  a  5 kg 
w e i g h t ) ; an d f r i c t i o n  s e n s i t i v i t y  60 kg (ma xim um p r e s s u r e  b e tw een  
two ru b b in g  s u r f a c e s  f o r  no  e x p l o s i o n s ) . .

I t  was  u sed  a t  th e  b e g in n in g  o f  WW I I  i n  som e T o rp edo  W ar hea ds 
( p r e c a s t  i n t o  b lo c k s  an d th e n  l o a d e d ) , b u t wa s l a t e r  r e p la c e d  by  
A (k o )_ o r Type_ A_  ( E x p l o s i v e ) . I t  wa s a l s o  u sed  i n  D ep th  C harg es 6c 
i n  Nav y R ocke t W a rh e a d s .

S h a k u n e ts u z a i THERMITE

Used i n  a d m ix tu re  w i th  B la ck  Po w de r o r  h ig h  e x p lo s iv e  a s  a 
m ain  f i l l e r  f o r  Army C hem ic al Bombs. I t  i s  a l s o  u se d  a s  th e  f i l l e r  
f o r  some Hand G re n ad es  c a l l e d  S h a k u n e ts u  T e k id a n .

Sh im os e

Se e O shokuyaku .

Shim ose _B ak uyak u (N av $ o r  
(Oshokuyaku (Arm y)

See  O sh ok uy ak u.

S h in - K ir i

S h in k y o ry o k u

PICR IC  ACID

PICR IC ACID

GELATIN DYNAMITE

GELATIN DYNAMITE
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J a p a n e s e  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

S h in -T oku -S hoan  AMMONIUM NITRATE DYNAMITE

Shir au m e . GEIATIN DYNAMITE

Shoan.B akuyaky AMMONIUM NITRATE DYNAMITE

An e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  Ammonium N i t r a t e  79%, 
d i n i t r o n a p h th a l e n e  10%, so di um  c h lo r id e  ( s a l t )  107> & sa w dust  1%. 
T h is  c o m p o s it io n  i s  u sed  i n  D e m o li ti o n  C h a rg e s .

Sh oa n Bak uy ak u N os . 104  & 201  AMMONIUM NITRATE DYNAMITE

Sh oa ny ak u AMMONIUM NITRATE DYNAMITE

A s e r i e s  o f  c o a l- m in in g  e x p lo s iv e s  m a n u fa c tu re d  a t  th e  U ji  
F a c to r y , K yo to  P r e f e c t u r e ,  J a p a n . Some s p e c i f i c  c o m p o s it io n s  a r e  
a s  fo ll o w s :

a )  No I : Ammonium N i t r a t e  70%, d in i t r o n a p h th a l e n e  9%, so diu m  
c h lo r i d e  ( s a l t )  20% & wo od mea l 1%.

b) No 2 : Sh oa n Bak uy ak u (c o m p o s it io n  i s  g iv e n  a b o v e ) .

c )  No 5 : Ammonium N i t r a t e  64%, TNT 12%, so diu m  c h lo r i d e  ( s a l t )  
20%, woo dm ea l 37> & w heat s t a r c h  1%.

d) No 6 : Ammonium N i t r a t e  71%, TNT 12%, so diu m  c h lo r i d e  13%, 
woo dm ea l 3% & w heat s t a r c h  1%.

e ) No 7 : Ammonium N i t r a t e  75%, d in i t r o n a p h th a l e n e  9%, TNT 
1.5% , so diu m  c h lo r id e  ( s a l t )  13% 6c wo od mea l 1. 5% .

f )  S p e c ia l : Ammonium N i t r a t e  64%, d in i t r o n a p h th a l e n e  3%,
TNT 7%, so diu m  c h lo r id e  ( s a l t )  20%, wo od mea l 2%,
G u a n id in e  N i t r a t e  2% & so diu m  n i t r a t e  2%.

T hese  e x p lo s iv e s  have im p ac t t e s t  v a lu e s  o f  a b o u t 80 
cm w ith  a  2 -k g  w e ig h t,  an d ga p t e s t  v a lu e s  o f  100  to  
150  mm. Some o f  th e  m ix tu re s  a r e  u sed  as . m i l i t a r y  
D e m o li ti o n  C h a rg e s .

Shobenyaku or Anbenyaku ANBENYAKU
Se e A nben yak u. .
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. Reference in
J a p a n e s e  E x p lo s iv e s  G e n e ra l In d ex

S h o e iy ak u  PETN
i

W hit e  c r y s t a l l i n e  co mp ou nd  m e l t in g  a t  140°C . I t  i s  co m p re sse d  
to  a d e n s i t y  o f  1 . 6 0 . gm /c c ; r e l a t i v e  b r i s a n c e  a s  d e te rm in e d  by  
c o p p e r  c y l i n d e r  c r u s h e r  m et hod 128% ( P i c r i c  A ci d  = 10 0% ); r e l a t i v e  
po wer  by  b a l l i s t i c  m o r ta r  108% ( P i c r i c  A ci d  = 10 0% ); e x p lo s io n  
te m p e ra tu re  205°C ; r a t e  o f  d e to n a t io n  by  D a u t r ic h e  m et hod 84 00  
m e t e r s / s e c ;  im p a c t s e n s i t i v i t y  13 cm (ma xim um cm f o r  no  e x p lo s io n s  
w i th  a  5 -k g  w e ig h t ) ;  an d f r i c t i o n  s e n s i t i v i t y  60 kg  (maximum 
p r e s s u r e  i n  kg  f o r  no e x p lo s io n s  b e tw een  tw o ru b b in g  s u r f a c e s ) o

I t  i s  u se d  p r e s s  lo a d e d  i n  Army 7.7-mm & Nav y 12 .7 -m m  
F u z e le s s  P r o j e c t i l e s ,  an d i n  20-mm  M ac hin e Gun P r o j e c t i l e s .  I t  
i s  a l s o  u sed  a s  a B o o s te r  an d i n  u p p e r & lo w e r d e to n a t o r s  i n  sm a ll  
S h e l l s .  I n  a d d i t i o n  to  b e in g  u se d  a lo n e ,  i t  i s  u se d  i n  som e 
c o m p o s it e  e x p lo s iv e s  su ch  a s  E gQ tQ ri £y (q v ) an d i n  "u nk no wn nam e 
e x p lo s iv e s " :  PETN & w ax , a s  b u r s t e r  c h a rg e  i n  13— cm & 1 5 -mm 
I n c e n d ia r y  S h e l l s ;  PETN 91.5 7O & wa x 8. 5% , a s  b u r s t e r  c h a rg e  i n  20-mm 
S e l f - D e s t r o y in g  S h e l l s ;  PETN 587O & RDX 42%, as  b u r s t e r  c h a rg e  i n  * 
7.7- mm & 12.7*-mm P r o j e c t i l e s ;  an d PETN 177> & RDX 83%, i n  Army 7 .7  mm 
P r o j e c t i l e s .

I t  i s  a l s o  u se d  i n  c o m p o s it e  e x p lo s iv e s  c a l l e d  An ga ya ku _&  
P e n t g r i u ,  an d i n  som e Unk now n^N ame_Exp 1 os iv e g  (q v ) :

Shonayaku_( Sh on ^ o^ yaku} SHONAYAKU

A y e ll o w -b ro w n  e x p lo s iv e  c o n s i s t i n g  o f  Ammonium N i t r a t e  90%> & 
d i n i t r o n a p h t h a l e n e  10%. I t  i s  u sed  as  a m ai n  c h a rg e  i n  Army sem i
s t e e l  S h e l l s ,  i n  La nd  M in es, an d a s  a D e m o li ti o n  C h a rg e .

S ho to y ak u  AMATOL

A 5 0 /5 0  Ammonium .N it ra te /T N T  m ix tu re  i s  u se d  a s  a  c a s t a b l e  
m ai n  c h a rg e  i n  som e Bombs & P r o j e c t i l e s ,  e s p e c i a l l y  i n  s e m i - s t e e l  
s h e l l s .  I t  i s  r e p o r t e d  to  be  fo und  i n  som e Navy M in e s . B ecause  o f  
a s h o r t a g e  o f  TNT, v e ry  l i t t l e  Am atol  i s  u sed  i n  m i l i t a r y  e x p lo s iv e s

Sh ou ya ku  o r  T anayaku  RDX

W hit e  c r y s t a l l i n e  comp ou nd  co m p re sse d  to  a d e n s i t y  o f  1 .6 0  
g m /c c . I t  m e l ts  a t  200°C ; e x p lo s io n  te m p e ra tu re  240°C ; h a s  r e l a t i v e  
b r i s a n c e  a s  d e te rm in e d  by  c o p p e r  c y l i n d e r  c r u s h e r  m et hod 115%
( P i c r i c  A ci d  = 10 0% ); r a t e  o f  d e to n a t io n  by  D a u tr ic h e  m et hod '
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R e fe re n c e  in
J a p a n e s e  E x p lo s iv e s  G e n e ra l In d ex

Shou ya ku  ( c on t ' d )
83 80  m e te r s / s e c ;  an d im pad t s e n s i t i v i t y  13 cm (maximum cm f o r  no  
e x p lo s io n s  w i th  a 5 -k g  w e i g h t ) .

S t r a i g h t  RDX i s  u sed  as  a  b u r s t e r  c h a rg e  i n  20-mm & 3 7 -mm 
S h e l l s ,  i n  C a l ib e r  .5 0  & 7.7 -m m B u l l e t s ,  an d i n  som e La nd  M in es.
I t  i s  a l s o  u se d  a s  a B o o s te r  an d a s  S u b -B o o s te r  i n  Bomb F u z e s .

In  a d d i t i o n  to  b e in g  u se d  a lo n e , RDX i s  u sed  i n  th e  f o ll o w in g  
c o m p o s it e  e x p lo s iv e s :  Ang §y §k y,  Cby uy ^k y,  H ai§ hokuy§ky , & 2 § h it sy , 
N ig ota ngyak u_M k_2, S hg§ iY aku_C om gg§ it g_E xp lo § iy es, Tyyoyyky,
Typ e. 94 iL ESB la si ve , an d i n  s e v e r a l  UnUO QTO-NaW-Exp I qs ly e s  (q v ) 
a s  m ai n  f i l l e r  f o r  v a r io u s  k in d s  o f  p r o j e c t i l e s .

Sh ou ya ku  K o s h it s u  KOSHITSU

See Kos hi tsu . .

£ak e_ lJ o§ J l_Xx _2..&_3  , . GELATIN DYNAMITE

T anayak u  o r  Sh ou ya ku  RDX

See Shouyaku.'

Tan oyak u ’ TANOYAKU

Two c o m p o s it e  m ix tu re s  a r e  r e p o r t e d :

T an oyak u No 1 : RDX 60%, TNT 30% & T e t r y l  10%.

Tan oyak u No 2 : RDX 55%, TNT 38% & T e t r y l  7%.

No p r o p e r t i e s  o f  th e s e  m ix tu re s  a r e  g iv e n . Th ey  a r e  u sed  a s  c a s t -  
lo a d e d  c a r t o n  c h a rg e s  f o r  v a r io u s  p r o j e c t i l e s .

T o k u -S h ir a u m e_ N o s1 _ & _ 2  GELATIN DYNAMITE

"T ype” E x p lo s iv e s :  JAPANESE ’’TYPE” EXPLOSIVES

A s e r ie s  o f  e x p lo s iv e s  u sed  by  th e  J a p a n e s e  Nav y.  Se e b e lo w .

Ty pe  A ( E x p lo s iv e ) ,  Otsu^ B A(K 0)
o r  A (k o)— ,

See A(k o) . •
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J a p a n e s e  E x p lo s iv e s
R e f e r e n c e  i n  
G e n e r a l  In d e x

Type K (E x p lo si v e) JAPANESE ’’TYP E” EXPL OSIV ES

A s e r ie s  o f e x p lo s iv e s  ba se d on m ix tu re s o f in o rg a n ic  s a l t s  & 
fu e ls  we re  de ve lo pe d du ri n g  WW I I .  They a re  p ro bab ly  s im ila r  to  
German " S u b s t i tu te  E xp lo si ves"  ( E r s a tz s p re n g s to f f e ) o T h e ir  
com posi ti ons 6c u ses  a re  n o t known.

T y p e ^ l .£ E x p l o § iy e l  JAPANESE ’’TYPE” EXPLOSIVES

A d a rk -g ra y , p re s s -l o a d e d  e x p lo siv e  c o n s is t in g  o f Ammonium 
P ic r a te  81%, alu minum 16%, sawdu st  2% 6c cr ude pe tr o le um  1%. I t  
i s  ab out  equal  to  TNT in  s e n s i t i v i t y ,  36% g r e a te r  in  s tr e n g th  th an  
TNT, bu t le s s  b r i s a n t  th an  TNT as  measured by th e  sand  t e s t .  The 
r a te  o f d e to n a ti o n  i s  4300 m e te rs /s e c . Thi s e x p lo s iv e  i s  us ed  very  
e f f e c t iv e ly  as  a ma in char ge fo r  Depth  Bombs or o th e r  underw at er  
ord nance.  ,

Type 1 Mk5, P5 ' JAPAN ESE ’’TYP E” EXPLOSIVES

A d a rk -g re e n  e x p lo s iv e  co m posi tion  c o n s is t in g  o f Ammonium 
P ic r a te  81%, f e r r o s i l i c o n  16%, woodp ulp  2% 6: he av y o i l  1%. Thi s 
m ix tu re  ha s an  a p p are n t d e n s it y  1. 16  gm /cc;  r e l a t i v e  b r is a n c e  as  
de te rm in ed  by co pper  c y li n d e r  c ru sh e r metho d 99% ( P ic r ic  Ac id = 
100% ); r e l a t i v e  pow er by b a l l i s t i c  m ort ar  72% ( P ic r ic  Ac id = 100%);  
e x p lo sio n  te m p era tu re  450  C; r a te  of d e to n a ti o n  410 0 m e te rs /s e c ; 
im pa ct  s e n s i t i v i t y  15 cm (maximum cm fo r no ex p lo sio n s  w it h  5 kg 
w e ig h t) ; and  f r i c t i o n  s e n s i t i v i t y  60 kg (maximum p r e s s u r e ,in  kg 
be tw ee n two ru bbin g  su rfa c e s  fo r  no e x p lo s io n s ) •

T his  m ix tu re  i s  us ed  p re ss  lo ad ed  in  some De pth  C ha rg es .

Typ e_l_Mk6A _P6 JAPAN ESE ’’TYP E” EXPLOSIVES

A d a rk -g re e n  e x p lo s iv e  co m posi tion  c o n s is ti n g  o f Ammonium 
P ic r a te  86%, f e r r o s i l i c o n  11%, woodp ulp  27O 6c he av y o i l  1%. Thi s 
m ix tu re  ha s an  ap p are n t d e n s it y  1. 13  gm /cc ; r e l a t i v e  b r is a n c e  as  
de te rm in ed  by co pp er  c y li n d e r  c ru sh e r me tho d 95%> ( P ic r ic  Acid = 
100%); . . ex p lo sio n  te m p era tu re
450°C;  r a t e  o f d e to n a ti o n  by D autr ic he me thod 462 0 m e te rs /s e c ; 
im pa ct  s e n s i t i v i t y  13 cm; and  f r i c t i o n  s e n s i t i v i t y  60 kg .

T his  m ix tu re  i s  us ed  p re ss  lo ad ed  in  Depth  C ha rg es .
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J a p a n e s e  E x p lo s iv e s
R e fe r e n c e  i n  
G e n e ra l  In d e x

l¥ B e .2 _ £ E x p lo s iv e )  o r  , • B 4(INCENDIARY)
B 4 ( I n c e n d ia r y )

Se e B 4 ( i n c e n d ia r y ) e

Typ e_ 4 (N av y)  JAPANESE "TY PE” EXPLOSIVES

A g r a y , n o n - to x ic  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  Ammonium 
P e r c h l o r a t e  79 .2 % , f e r r o s i l i c o n  16 .4% , alum in um  & ir o n  po w de r 1.0% , 
heav y  o i l  2. 5%  6c u n a c co u n te d  0. 9% . T h is  m ix tu re  h a s  p r o p e r t i e s  
s i m i l a r  to  Ty pe  88 E x p lo s iv e  (q v) b u t does  n o t  b u rn  a s  e a s i l y .  I t  i s  
u se d  i n  D ep th  C h a rg e s .

T y p e .4 .M k „ l x „K l •. * JAPANESE "TYPE"  EXPLOSIVES

A g r a y i s h - w h i t e ,  n o n - to x ic  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  
Ammonium P e r c h l o r a t e  80%, t a l c  10%, f e r r o s i l i c o n  8%> 6c c h lo r o n a p h th a le n e  
2%. T h is  m ix tu re  h a s  an  a p p a re n t  d e n s i t y  1 .2 4  gm /c c; b r i s a n c e  as  
m easu re  by  c o p p e r c y l i n d e r , c ru s h e r  m etho d 89% ( P i c r i c  A ci d  = 10 0% ); 
r e l a t i v e  po wer  by  b a l l i s t i c  m o rta r  84% ( P i c r i c  A ci d = 100% ); r a t e  o f  
d e to n a t io n  by  D a u tr ic h e  m etho d 3600  m e te r s / s e c ;  e x p lo s io n  te m p e ra tu re  
455°C ; im p ac t s e n s i t i v i t y  18 cm (maximum cm f o r  no  e x p lo s io n s  w i th  a 5
kg  w e ig h t ) ;  an d f r i c t i o n  s e n s i t i v i t y  60 kg (maximum p r e s s u r e  i n  kg 
b e tw een  two ru b b in g  s u r f a c e s  f o r  no e x p lo s io n s ).

T h is  m ix tu re  i s  u sed  p r e s s  lo a d e d  i n  Se a M in es  6c D ep th  C h a rg e s .

Ty pe  4 Mk 2 , K2 JAPANESE "TY PE"  EXPLOSIVES

A g r a y i s h - b l a c k ,  n o n - to x ic  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  
Ammonium N i t r a t e  89%, w oo dp ul p 5% 6c c o a l  t a r  6%. T h is  m ix tu re  h a s  an  
a p p a re n t  d e n s i t y  1 .0 0  gm /c c; b r is a n c e  as  m easu re d  by c o p p e r c y l i n d e r  
c r u s h e r  m et ho d 70% ( P i c r i c  Acid = 100% ); r e l a t i v e  po w er  by  b a l l i s t i c  
m o r ta r  82% ( P i c r i c  A ci d = 100% ); r a t e  o f  d e to n a t io n  by  D a u tr ic h e  m etho d 
39 00  m e te r s / s e c ;  e x p lo s io n  te m p e ra tu re  470 °C ; im p ac t s e n s i t i v i t y  3I4- cm; 
an d f r i c t i o n  s e n s i t i v i t y  60 kg .

1
T h is  m ix tu re  i s  u sed  p r e s s  lo ad e d  i n  Se a M in es  & D ep th  C h a rg e s .

T ype_ 4_ M k_ 3A _K3 JAPANESE "TY PE" EXPLOSIVES

A g r a y i s h - w h i t e ,  n o n - to x ic  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  
Ammonium P e rc h lo ra te  47%, ammonium s u l f a t e  32%, f e r r o s i l i c o n  207. & 
c h lo ro n a p h th a le n e  1%. T h is  m ix tu re  h as  an  a p p a re n t  d e n s i t y  1 .2 0  gm /c c ; 
r e l a t i v e  b r i s a n c e  83% ( P i c r i c  A ci d = 10 0% ); r e l a t i v e  po w er  817O ( P i c r i c
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. , R e f e r e n c e  i n
J a p a n e s e  E x p lo s iv e s  G e n e r a l  In d e x

T ype U Mk ? 2  ( c o n t ' l )  ’
A ci d = 1007o) ; r a t e  o f  d e to n a t io n  29 00  m e te r s / s e c ;  e x p lo s io n  te m p e ra tu re  
470°C ; im p a c t s e n s i t i v i t y  20  cm; an d f r i c t i o n  s e n s i t i v i t y  60 k g .

I t  i s  u se d  p r e s s  lo a d e d  i n  Se a M in es  & D ep th  C h a rg e s .

T Y B § ,4 .M k .4 * .K i ' JAPANESE ’’TYP E” EXPLOSIVES

A w h i t e ,  n o n - to x i c  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  So dium  
C h lo r a te  o r  P o ta s s iu m  C h lo r a te  88% & p e tr o le u m  12%. T h is  m ix tu re  h a s  an  
a p p a re n t  d e n s i t y  1 .0 5  gm /c c ; r e l a t i v e  b r i s a n c e  77%; r e l a t i v e  po w er  59%; 
e x p lo s io n  te m p e r a tu r e  5 8 0 °C ‘ im p a c t s e n s i t i v i t y  14 cm; an d f r i c t i o n  
s e n s i t i v i t y  60 k g . .

I t  i s  u sed  p r e s s  lo a d e d  i n  Se a M in es  & D ep th  C h a rg e s .

Type„ 4_M k_5A - K5 • JAPANESE "TYP E''  EXPLOS IVES

A g r a y , n o n - to x ic  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  Ammonium 
P e r c h l o r a t e  55%, Ammonium N i t r a t e  29%,  f e r r o s i l i c o n  10%, w oodpulp  5%
& heav y  o i l  1%. T h is  m ix tu re  h a s  an  a p p a re n t  d e n s i t y  1 .0 5  g m /c c ; 
r e l a t i v e  b r i s a n c e  92%; r e l a t i v e  po w er  81%; e x p lo s io n  te m p e ra tu re  450°C ; 
im p a c t s e n s i t i v i t y  28  cm;  an d f r i c t i o n  s e n s i t i v i t y  60 k g .

I t  i s  u sed  p r e s s  lo a d e d  i n  Se a M in es  <5? D epth  C h a rg e s . f

T yee _4_M k_6,_ K 6 JAPAN ESE "TYP E1’ EXPLOSIVES

A y e ll o w -b ro w n , n o n - to x ic  e x p lo s iv e  c o m p o s i ti o n  c o n s i s t i n g  o f  
So di um  C h lo r a te  84%, w oodpulp  6%> & p e tr o le u m  10%. T h is  m ix tu re  h as  an  
a p p a re n t  d e n s i t y  1 .3 5  gm /c c ; r e l a t i v e  b r i s a n c e  78%; r e l a t i v e  po w er  67%, 
im p a c t s e n s i t i v i t y  17 cm; an d f r i c t i o n  s e n s i t i v i t y  60 k g .

I t  i s  u se d  p r e s s  lo a d e d  i n  Se a M in es  & D ep th  C h a rg e s .

Ty pe _4 _M k_ 7,_K 7 JAPANESE ’’TY PE” EXPLOS IVES

A g r a y i s h - b l a c k ,  n o n - to x ic  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  
So dium  C h lo r a te  84%, w oodpulp  5%, wood  c h a r c o a l  8% & c o a l  t a r  3%. T h is  
m ix tu re  h a s  an  a p p a re n t  d e n s i t y  1 .2  gm /c c ; r e l a t i v e  b r i s a n c e  a s  d e te rm in e d  
by  c o p p e r  c y l i n d e r  c r u s h e r  m et hod 82%; r e l a t i v e  pow er  by  b a l l i s t i c  m o r ta r  
63%; e x p lo s io n  te m p e ra tu re  38 5°C ; im p ac t s e n s i t i v i t y  25 cm (ma xim um cm f o r  
no  e x p lo s io n s  w i th  a 5 kg  w e ig h t ) ;  an d f r i c t i o n  s e n s i t i v i t y  30 kg 
(ma xim um p r e s s u r e  i n  kg  b e tw een  two ru b b in g  s u r f a c e s  f o r  no e x p l o s i o n s ) .
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R e fe r e n c e  in  
G e n e ra l  In d e x

Ty pe  88 
K a r i t t o

J a p a n e s e  E x p lo s iv e s
Type U Mk 1 ,  K7 ( C O n t ' d )  '

T h is  m ix tu re  i s  u se d  i n  Se a M ines  & Dep th  C h a rg e s .

(N av y)  o r  JAPANESE "TYPE" EXPLOSIVES
(Army)

A g r a y , n o n - to x ic  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  Ammonium 
P e r c h l o r a t e  66%, s i l i c o n  c a rb id e  16%, w oo dp ul p 12% & p e tr o le u m  6%.
T h is  m ix tu re  h a s  p r o p e r t i e s  s i m i l a r  to  th o s e  o f  th e  Ty pe  4 E x p lo s iv e s . 
I t  i s  n o n h y g ro s c o p ic , s t a b l e  i n  s to r a g e  an d s a f e  to  h a n d le  b u t v e ry  
s e n s i t i v e  to  f r i c t i o n .  On b u rn in g , v e ry  p o is o n o u s  fumes  a r e  p ro d u c e d .

Th e Navy u s e s  t h i s  e x p lo s iv e  lo o s e ly  packed  i n  M in es  & D ep th  
C h a rg e s . Th e Army u s e s  i t  i n  th e  sam e m an ne r a s  a s u b s t i t u t e  D e m o li ti o n  
C h arg e . I t  i s  r e p o r t e d  to  be  u sed  e x te n s iv e ly  f o r  i n d u s t r i a l  p u rp o s e s , 
an d i s  b e in g  u t i l i z e d  i n  e x p e r im e n ta l s o l i d  R ocket P r o p e l l a n t s .  S in ce  
th e  d ev e lo p m en t o f  t h i s  c o m p o s it io n , s e v e r a l  m o d if ic a t io n s  have  
a p p e a re d . Se e o th e r  Ty pe  88 E x p lo s iv e s  be lo w .

T ype_ 88_(K o) o r  • JAPANESE "TYPE" EXPLOSIVES
H aenso sa n  Bak uy ak u

A g r a y , n o n - to x ic  e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  Ammonium 
P e r c h l o r a t e  75%, f e r r o s i l i c o n  16%, w oo dp ul p 6%.& c ru d e  p e tr o le u m  3%.
I t  h as  an  a p p a re n t  d e n s i t y  1 .0 5  gm /c c;  more p o w e rfu l b u t l e s s  b r i s a n t  
th a n  TNT; r a t e  o f  d e to n a t io n  40 00  m e te r s / s e c ;  e x p lo s io n  te m p e ra tu re  43 0° C; 
im p ac t s e n s i t i v i t y  17 cm (max imum  cm f o r  no  e x p lo s io n s  w it h  a 5^ kg  
w e ig h t ) ;  an d f r i c t i o n  s e n s i t i v i t y  30 to  40 kg  (maximum p r e s s u r e  i n  Kg 
betw een  two ru b b in g  s u r f a c e s  f o r  no  e x p lo s i o n s ) .

T h is  m ix tu re  i s  u sed  by th e  Navy p r e s s  lo a d e d  i n t o  Se a M in es. I t  
i s  c o n s id e r e d  to  be to o  s e n s i t i v e  f o r  u se  as  a m ai n f i l l e r  i n  S h e l l s .

Ty pe  91 (N av y)  JAPANESE "TYPE" EXPL OSIVES

A y e ll o w  po w de r m e l ti n g  a t  64 to  68°C an d h a v in g  an  e x p lo s io n  
te m p e ra tu re  o f  279°C . I t s  c a s t  d e n s i ty  i s  1 .6 0  gm /c c; b r i s a n c e  by 
c o p p e r c y l i n d e r  c r u s h e r  m et ho d 92% ( P i c r i c  A ci d = 1007o) ; r e l a t i v e  
po w er  by b a l l i s t i c  m o r ta r  101% ( P i c r i c  A ci d = 100% ); r a t e  o f  d e to n a t io n  
66 00  m e te r s / s e c ;  im p a c t s e n s i t i v i t y  19 cm; an d f r i c t i o n  s e n s i t i v i t y  60 kg .

T h is  e x p lo s iv e  i s  u se d  s t r a i g h t  f o r  c a s t  lo a d in g  A rm o r-P ie rc in g  
P r o j e c t i l e s .  I t  i s  a l s o  use d  in  c o m p o s it e  e x p lo s iv e s  su ch  as  
I yD§-A_.(Explo §;L v§}_or_ O ts u-B ; B _ 4 _ (In c e n d ia ry _o r_ T y p e _ 2 _ (E x p lo s iv e ) ;
” E" ( E x p lo s iv e ) ;  Kongo  o r Ty pe  98 (E x p lo s iv e ) ;  Ty pe  94M (N avy);  an d 

o t h e r s .

377

 

 

 
 

 
 

 

 

 
 

 
 

 

 
 

 
 

 
 

 



J a p a n e s e  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d e x  *

T y p e .92 (N avy) TNT

A te r m  a p p l i e d  by  t h e  Nav y t o  s t r a i g h t  TNT.

T h is  na m e i s  a l s o  a p p l i e d  t o  a  c o m p o s i te  m ix tu r e  c o n s i s t i n g  o f  
TNT 66% & a lu m in u m  p o w d e r 34% w h ic h  i s  c a s t  lo a d e d  i n t o  Nav y 2 5 -mm 
P r o j e c t i l e s .  T h i s  e x p l o s i v e  may b e  c o n s i d e r e d  a s  a  m o d i f i e d  G er m an  
T r i t o n a l .  S ee  C h a k a ts u y a k u .

T ype.2 4M  (N av y ) JAPANESE r ,TYP E” EXPLOSIVES

A c r e a m - y e l lo w  e x p l o s i v e  c o m p o s i t io n  c o n s i s t i n g  o f  T r i n i t r o a n i s o l e  
60% & RDX 40 %. I t  h a s  a  c a s t  d e n s i t y  o f  1 .6 4  g m /c c ; r e l a t i v e  b r i s a n c e  
a s  d e te r m in e d  by  c o p p e r  c y l i n d e r  c r u s h e r  m eth o d  107% ( P i c r i c  A c id  = 10 0% );  
r e l a t i v e  p o w er by  b a l l i s t i c  m o r t a r  112%  ( P i c r i c  A c id  = 100%>); r a t e  o f  
d e t o n a t i o n  by D a u t r i c h e  m e th o d  77 00 m e t e r s / s e c ;  e x p l o s i o n  t e m p e r a t u r e  
216  c ;  im p a c t  s e n s i t i v i t y  13  cm (m ax im um  cm f o r  n o  e x p l o s i o n s  w i th  a  
5 kg w e i g h t ) ;  an d  f r i c t i o n  s e n s i t i v i t y  40  t o  50  kg  (m ax im um  p r e s s u r e  i n  
kg b e tw e e n  tw o r u b b in g  s u r f a c e s  f o r  no  e x p l o s i o n s ) .

T h is  i s  c o n s i d e r e d  t o  b e  o n e  o f  t h e  m o s t p o w e r fu l  u n d e r w a te r  
e x p l o s i v e s ,  b u t  i t  i s  t o x i c ,  u n s t a b l e  and  s e n s i t i v e  t o  s y m p a th e t i c  
d e t o n a t i o n .  I t  i s  r e p o r t e d  t o  a t t a c k  so me m e t a l s .

I t  i s  u s e d  i n  s h a p e d - c h a r g e  G re n a d e s  an d  a s  a  B o o s te r  s u r r o u n d .
I t s  f o r m e r  u s e  i n  T o rp e d o  W arh ea d s  w as d i s c o n t i n u e d  d u e  t o  i t s  s e n 
s i t i v i t y  t o  s y m p a th e t i c  d e t o n a t i o n .  .

T ype 97H (N avy) SEIGATA

Se e S e i g a t a .

T y p e .98  (A rm y & N av y) H2 KONGO

Se e Eg Kon go .

U n k n g w n _ N am e_ E x p lo s iv es : JAPANESE UNKNOWN NAME EXPLOSIVES

( D e s i g n a t io n s  a r e  g iv e n  o n ly  f o r  c o n v e n ie n c e )

X - l

A m ix tu r e  o f  p o t a s s iu m  c h l o r a t e  & a n ti m o n y  s u l f i d e .  No 
p r o p o r t i o n s  o r  p r o p e r t i e s  a r e  r e p o r t e d .  I t  i s  u s e d  i n  P r im e r  C ap s 
& F u z e  P r i m e r s .

378

 
 
 

 
 

 
 
 
 

 

 
 

 
 



R e fe re n c e  in
J a p a n e s e  E x p lo s iv e s  G e n e ra l In d ex

Unknown Name E x p lo s iv e s  ( c o n t ’d )
x " 2

A p r e s s e d  m ix tu re  o f  PETN 58% & RDX 42%. I t  i s  u sed  a s  a  m ai n  
f i l l e r  f o r  Army 7 .9 2  mm & 1 2 .7  mm P r o j e c t i l e s .

X-3

A p r e s s e d  m ix tu re  o f  RDX 83% & PETN 17%. I t  i s  u se d  a s  a  m ain 
f i l l e r  i n  7 .7-m m P r o j e c t i l e s .

X-4

A p r e s s e d  m ix tu re  o f  RDX 92-95%> & wax 8- 5% . I t  i s  u sed  a s  a 
m ai n  c h a rg e  i n  2 0 -mm A n t i a i r c r a f t  S h e l l s .  Se e S h o u y ak u /

X-5

A p r e s s e d  m ix tu re  o f  RDX 85% & wa x 15%. I t  i s  u se d  as a  m ai n 
f i l l e r  i n  75 mm A rm o r- P ie rc in g  P r o j e c t i l e s  an d a l s o  o th e r  am m unit io n

X- 6

A p r e s s e d  m ix tu re  o f  RDX & al um in um  pow der.  Alum inu m i s  
r e p o r t e d  t o  be ad ded  f o r  i t s  i n c e n d ia r y  e f f e c t .  Th e s p e c i f i c  u se  
o f  t h i s  e x p lo s iv e  i s  n o t  kn ow n.

X-7

A p r e s s e d  m ix tu re  o f  PETN & w ax . I t  i s  l e s s  p o w e r fu l,  l e s s  
b r i s a n t  & l e s s  s e n s i t i v e  th a n  s t r a i g h t  PETN. I t  i s  r e p o r t e d  to  be  
u se d  a s  a  m ai n  b u r s t e r  c h a rg e  in  I n c e n d ia r y  S h e l l s ,  an d a s  a 
b o o s te r  i n  13-mm & 15-mm P r o j e c t i l e s .

X- 8

A br ow n e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  Ammonium C h lo r a te  
51 .5 % , b a ri u m  n i t r a t e  34 .5 % , T r in i t r o n a p h th a l e n e  + o i l  8.27o
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R e f e r e n c e  i n  
G e n e r a l  I n d e xJapanese Explosives

X-8 (cont’d)
woodpulp 5.0% & other ingredients 0.8%«, This mixture burns 

with a green color and is reported to be dangerous to burn in quantity. 
It is used as a booster in some Demolition Charges.

Yuenyaku or
Kokoshokuyaku

S e e  K o k o s h o k u y a k u .

BLACK POWDER
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JAPAN

U nusu al  R esea rc h  & Dev el op m en t in  th e  F ie ld  o f E x p lo s iv e s

"T her m al  D ecom posi ti on  o f  Some E x p lo s iv e  Com pou nds "

An a p p a ra tu s  f o r  m easu ri n g  th e  i g n i t i o n  te m p e ra tu re  o f  e x p lo s iv e  
sa m ple s i s  d e s c r ib e d .  P r e s s u r e  c u rv e s  r e c o rd in g  th e  i g n i t i o n  p ro c e s s  
a r e  a l s o  g iv e n . Th e e f f e c t s  o f  v e s s e l  volu m e,  m ixed  s u b s ta n c e s , m e ta l 
s u r f a c e s ,  an d an  a tm o sp h ere  o f  a i r  an d o th e r  g a se s  on  th e  th e rm a l d e 
c o m p o s it io n  p ro c e s s  w er e s tu d ie d .  The l im i t in g  q u a n t i ty  o f  c h a rg e  n e c e s s a ry  
f o r  i g n i t i o n  a t  v a r io u s  te m p e ra tu re s  and under re d u ced  p r e s s u r e  was 
d e te rm in e d  f o r  15 o f  th e  mo re common e x p lo s iv e s .

(R ef:  T . H ik i t a ,  Ja p an  S c ie n ce  Rev iew, E n g in e e r in g  S c ie n c e s  1̂ , No 2 , 
23-2 8  (1 950) & Che m ic al  A b s t ra c ts  45 , 2669 ( 1 9 5 1 ) ] . '

" P ro g re s s  i n  th e  T heo ry  o f  D e to n a ti o n "

A re v ie w , in c lu d in g  th e  t h e o r i e s  o f m ec ha ni sm , th e  e q u a ti o n  o f  s t a t e ,  
th e  i n t e r n a l  e n e rg y , an d th e  c o m p o s it io n  o f d e to n a t io n  p r o d u c ts . Tw enty*  
on e r e f e r e n c e s  a r e  c i t e d .

fj < e f:  T . H ik i ta ,  J o u rn a l  o f  th e  I n d u s t r i a l  E x p lo s iv e s  S o c ie ty  Jap an  L3,  
3 -8  & 77-8 5 (1 952) & Che m ic al  A b s tra c ts  49  2736  (1 95 5^ ) . • •
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JAPAN

Unusual Research & Development in the Field of Explosives (con T t)

" M o le c u la r  T h eo ry  o f  D e to n a t io n ”

Th e e q u a t io n  o f  s t a t e  o f  g a s  a t  h ig h  te m p e ra tu re  i s  d e r iv e d  a s

k  T /(p v )  = (1  -  x ) (1  + ax  + bx ^ +  cx ^ )

w here  p , v , k  and T a r e  o f  c o n v e n t io n a l  m ea nin g an d x  = (X / p v ) J /  / v .  Th e 
i n te r m o le c u l a r  p o t e n t i a l  o f  th e  fo rm

. U = x r ” n  ( x>  0 , n  > 3)

i s  assu m ed . The  c o n s t a n t s  a ,  b , c an d O' a r e  g iv e n  f o r  n  = 9 an d f o r  
n = 12 . T h is  e q u a t io n  i s  a p p l i e d  t o  th e  d e to n a t io n  o f  PETN, TNT & T e t r y l ;  
an d th e  c a s e  o f  n  = 9 f i t s  t h e  e x p e r im e n ta l  r e s u l t s .

Q te f:  T . K ih a ra  & T . H i k i t a ,  J o u r n a l  I n d u s t r i a l  E x p lo s iv e s  S o c ie ty  J a p a n
13, 106-1 3  (1 952 ) & C hem ic al A b s t r a c t s  4 9 , 5841 (1 9 5 5 )^ .

"S tu d y  o f  th e  M uzz le  F la s h e s  o f  E x p lo s iv e s  by  Me ans o f  H ig h -S p eed  C in em ato 
g ra p h ic  Cam er a"

Th e m u zz le  f l a s h e s  o f  TNT, B la c k  Pow der , G e l a t i n  D ynam it es & Ammonium 
N i t r a t e  D ynam it es e x p e l l e d  fr om  th e  m uzz le  o f  a  m o r ta r  w e re  p h o to g ra p h e d  by  
a 16-mm cam era  a t  th e  r a t e  o f  4500 -5 000  fr am es  p e r  s e c o n d . The  j e t t i n g  
v e l o c i t i e s  o f  e x p lo d e d  g a s e s  o f  th e  above e x p lo s iv e s  a r e  b e tw e en  1300-2 300 
m e te r s / s e c o n d  an d d e c r e a s e  r a p i d l y  ( w i th in  1 m i l l i s e c o n d )  to  300-5 00  m e te r s /  
se c o n d . T h ese  v e l o c i t i e s  a r e  a lm o s t i n  p a r a l l e l  r e l a t i o n  t o  th e  d e to n a t io n  
v e l o c i t i e s  o f  th e  c o r r e s p o n d in g  s a m p le s . Th e maximum p r o p a g a t io n  v e l o c i t y  
o f  th e  second  fl am e  o f  TNT i s  560 m e t e r s / s e c .

(j R ef : T . Okawa, J o u r n a l  I n d u s t r i a l  E x p lo s iv e s  S o c ie ty  J a p a n  13 , 2 47 -5 4  
(1 952) & C hem ic al A b s t r a c t s  49  58 41  ( 1 9 5 5 )J .
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JAPAN

U nusu a l R e s e a rc h  & D ev el opm en t in  tr ie  F i e ld  o f  E x p lo s iv e s  ( c o n ’t )

"A Method of Measuring Detonation Velocity of Short Charges”

A simple and convenient method is described that uses an electron-ray 
tube with connected condensers which form 2 arms of a bridge; the other 2 
arms are a twin triode. When 2 lead wires are cut by a detonation at a 
certain time interval, the grid potentials are applied to suppress the plate 
current, the difference in time resulting in an oscillogram superposed with 
463 kc or 1023 kc.

J*Ref: T. Hikita & K. Yoneda, Journal Industrial Explosives Society Japan 14 
30-33 (1953) & Chemical Abstracts 49, 5841 (1955)  ̂o
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R ef er en ce s fo r  Ja panese  E xp lo si ves ;

H.T.  C re sw ell , J .  H ir ao ka & R. Namba, "A D ic ti o n a ry  o f M il i ta ry  Te rm s. 
E n g li sh -J a p a n e se . Jap a n e se -E n g li sh " , U n iv e rs it y  o f  Ch icag o P re s s , , 
Ch icag o (1 942)s ,

A.B . S c h i l l in g , "G re na de , N on-S err a te d , C as t I ro n  (w it h  PD Fuze fo r 
Ja pan es e Type 89 Grena de  D is c h a rg e r) , FMAM-226", P ic a ti n n y  A rs en al  
F ra gm enta ti on  Rep or t 149 (S ep tem be r 1943) ,

A.B . S c h i l l in g , "G re na de , S e rr a te d , Cas t Ir o n  (Hand Use or w it h  
Ja panese  Type 10 Grena de  D is c h a rg e r) , FMAM-336", P ic a ti n n y  A rs en al 
F ra gm enta ti on  R ep or t 150 (S ep tem be r 1943).,

A.B . S c h i l l in g , "E xam in at io n o f U nfi re d  20-mm HE Round of Ja panese  
Am mu nit ion ", P ic a ti n n y  A rs en al T echn ic a l Rep or t 1236 (J an u ary  1943).

R.M. D en ni s,  "E xam in at io n o f An Expended Ja panese  D r i f t  S ig n a l" , 
P ic a ti n n y  A rs en al T ech n ic a l Rep or t 1203 (F eb ru ar y  19 43 ),

W.R. To m lins on , "C om pil a ti on  o f Da ta on th e  Com po si tio n o f F ore ig n  
B oost ers  and  High E x p lo s iv e s" , P ic a ti n n y  A rs en al  T ech n ic a l Rep or t 
1311 (J u ly  1943).

M. W ia te r,  "E xam in at io n of Ja panese  7 .7 -mm B all  Am munit ion  (Model 9 9 )" , 
F ra nkfo rd  A rs enal R ep or t R-3 95 (December 194 3),

A.B . S c h i l l in g , "G re na de , Han d, S ti c k  ty p e , Ja panese  FMAM-301,” P ic a ti n n y  
A rs enal F ra gm enta ti on  R ep or t 193 (A p ri l 1944) ,

A. Suz uk i,  " C ry s ta l l in e  S tr u c tu re  and  E x p lo s ib i l i ty  o f F ulm in at e o f 
M er cu ry ",  US A ir  T ech n ic a l Br an ch  Rep or t 0418 (A p ri l 1944),

" S o ld ie r 's  Gu ide to  th e  Ja pan es e Army", M il i ta ry  In te l l ig e n c e  
S e rv ic e , War D ep ar tm en t, W as hi ng to n,  DC (November 1944),

"D at a on F ore ig n  E x p lo siv es" , US Ch em ica l W ar fa re  S erv ic e  
F ie ld  Lab Memo 4-6 -2  (1 94 4? ) (US O ff ic e  o f T ech n ic a l S e rv ic es  PB 
Rep or t 11544).
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R e fe ie n c e s  f o r  J a p a n e s e  E x p lo s iv e s

J .O . C le m ents  e t  a l ,  ” J a p a n e se  M et hyl Form at e M u n it io n ” , US C hem ic al  
W a rf a re  S e rv ic e  4 3 rd  C hem ic al  Lab Co. C ap tu re d  M a te r ie l  T e c h n ic a l 
R e p o rt  J? ( J a n u a ry  19 44 ) (US O f f ic e  o f  T e c h n ic a l S e rv ic e s  PB R e p o rt  
50950),

A .B . S c h i l l i n g ,  ’’Ex am in a ti o n  o f  Ja p a n e se  La nd Mine  (FMAM-376) an d 
Ty pe  93 D e to n a to r  (FMAM-383 )” , P i c a t in n y  A rse n a l T e c h n ic a l R ep o rt  
1383  (F e b ru a ry  19 44 )„

L .H . E r ik s e n , ’’C o m p il a ti o n  o f  D ata  on  th e  C o m p o sit io n  o f  F p re ig n  
B o o s te rs  an d H ig h E x p lo s iv e s ” , P i c a t in n y  A rse n a l T e c h n ic a l R ep o rt  
14 46  (S ep te m b er 1944),

R.M. D e n n is , ’’Ex a m in a ti o n  o f  U n fir e d  25-mm HE S h e l l  C om ple te  Rou nd o f  
J a p a n e s e  A m m un iti on  (M ar oo n S h e l l)  (FMAM-140 )” , P i c a t in n y  A rs e n a l 
T e c h n ic a l  R e p o rt  1350  (O c to b e r 1944),

R.M.  D e n n is , ’’Ex a m in a ti o n  o f  U n f ir e d  25-mm HE S h e ll  C om ple te  Round o f  
J a p a n e s e  Am m un iti on  (O ra nge S h e l l ,  G re en  Ba nd ) (FMAM-263 )” , P i c a t in n y  
A rs e n a l T e c h n ic a l R ep o rt  1351 (O c to b e r  1944).

A .Bo S c h i l l i n g ,  ’’Ex a m in a ti o n  o f  U n f ir e d  AP R i f l e  G re n ad e , J a p a n e s e  
(FM AM-304 )” , P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1461 ( J a n u a ry  1945),

A .B . S c h i l l i n g ,  ’’Ex a m in a ti o n  o f  U n f ir e d  J a p a n e s e  S e r r a te d  G re n ad e ,
For Hand  Us e o r  W ith  J a p a n e se  Ty pe  10 D is c h a rg e r  (FMAM-336 )” , 
P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1491 ( J a n u a ry  1945)«

A .B . S c h i l l i n g ,  ’’Ex am in a ti o n  o f  J a p a n e se  AP (S hap ed  C harg e) R i f l e  
G re nade w i th  S p e c ia l  F in  Ass em bl y (FMAM-552” , P i c a t in n y  A rs e n a l T ech 
n i c a l  R e p o rt  1 5 l l  (M ar ch  1945),

A.Bo S c h i l l i n g ,  ’’Ex am in a ti o n  o f  ’75-mm H ol lo w  C har ge HE S h e l l  Com pl et e 
Rou nd f o r  J a p a n e s e  Ty pe  41  M ounta in  Gun (FMAM-665)” , P i c a t in n y  A rse n a l 
T e c h n ic a l  R ep o rt  1521 (A p r il  1945).  .

A .B . S c h i l l i n g ,  ’’Ex am in a ti o n  o f  50-mm Ja p a n e s e  N o n -S e rra te d  G re nade 
f o r  J a p a n e s e  Ty pe  89 G re nad e D is c h a rg e r  (FMAM-226 )” , P i c a t in n y  
A rs e n a l T e c h n ic a l  R e p o rt  1544 ( J u ly  1 9 4 5 ),
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References for Japanese Explosives

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  8 ,8 -c m ’ (88 -m m)  C om ple te  Rou nd , - 
HE S h e l l  L ess  F u z e , J a p a n e s e  (FM AM -1205) '", P i c a t in n y  A rs e n a l T e c h n ic a l  
R e p o rt  15 57  (A u g u st 1 9 4 5 ) ,’

" J a p a n e s e  M i l i t a r y  D ic t i o n a r y " ,  US War  D e p a rt m en t T e c h n ic a l  
M an ua l TM 3 0 -5 4 1 , U n it e d  S t a t e s  G ov er nm en t P r i n t i n g  O f f i c e ,  W ash in g to n , 
D C (1 9 4 5 ).

W.G. E p p le r , " F ra g m e n ta ti o n  o f  J a p a n e s e  81-m m, HE M o rta r  S h e l l ,
E qu ip ped  w i th  PD F u z e " , P i c a t i n n y  A rs e n a l F ra g m e n ta ti o n  R e p o r t 21 4 
( J a n u a ry  1945),

" E x p lo s iv e s  an d D e m o li ti o n s " , US War  D ep a rt m en t T e c h n ic a l  
M an ua l FM 5 - 2 5 , U n it e d  S t a t e s  G ov er nm en t P r i n t i n g  O f f i c e ,  W a sh in g to n , i 
DC (1 9 4 5 ) , p a g e s  133 -3 4  ( J a p a n e s e  E x p lo s iv e s ) .

R.A . C o o le y , H .L . B la c k w e ll  & H .L . H o r to n ," J a p a n e s e  E x p lo s iv e s " ^
US N aval T e c h n ic a l  M is s io n  t o  J a p a n  (D ec em be r 19 45 ) (US O f f ic e  o f  
T e c h n ic a l  S e r v ic e s  PB R e p o r t 53045 ).

"H an dbook o f  J a p a n e s e  E x p lo s iv e  O rd n a n c e" , Op Nav  30 -3 M , 
U n it e d  S t a t e s  G over nm en t P r i n t i n g  O f f ic e ,  W a sh in g to n , DC (1 945),

" A l l i e d  and  Enemy E x p lo s iv e s " , A berd een  P ro v in g  G ro und, 
M ary la nd  (1 9 4 6 ).

G .C . T i b b i t t s ,  H .D . R ey n o ld s  & A.A . Sw an so n,  " J a p a n e s e  Po w de r an d 
E x p lo s iv e s " ,  O rd nance  T e c h n ic a l  I n t e l l i g e n c e  R e p o rt  £>, (M ar ch  194 6)
(US O f f ic e  o f  T e c h n ic a l  S e r v ic e s  PB R e p o rt  50394) .

A .B . S c h i l l i n g ,  "R ound, C o m p le te , S h e l l ,  HE 70-mm ( J a p a n e s e )
FMAM-412",  P i c a t i n n y  A rs e n a l  Memorandum  R e p o rt  _5 (M ar ch  1 952 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  70-mm HE C om ple te  Round o f  
A m m un it io n M od el  9 2 . ( J a p a n e s e  D e s ig n , C h in e se  M a n u fa c tu re )  Se mi
F ix e d  FMAM-412", P i c a t i n n y  A rs e n a l T e c h n ic a l  R e p o rt  18 45  (Nov  1952),

" J a p a n e s e  E x p lo s iv e  O rd nan ce  (B om bs , Bomb F u z e s , La nd  M in es,  
G re n a d e s , F i r i n g  D e v ic e s  an d S ab o ta g e  D e v ic e s ) " , D ep a rt m en t o f  th e  Army 
T e c h n ic a l  M an ua l TM 9- 19 85 -4  an d D epart m en t o f  th e  A ir  F o rc e  T e c h n ic a l

O rd er TO 39B -1 A -1 1 , U n it e d  S t a t e s  G ov er nm en t P r i n t i n g  O f f ic e
W a sh in g to n , DC (1 9 5 3 ),  ’•
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R ef er en ce s fo r  Ja pa ne se  E xplo si ves

"J ap an es e E xplo si ve Ord nan ce Army Ammun ition, Wavy Am mu nit ion ", D epart 
me nt o f th e  Army T echn ic a l Manu al TM 9-19 85 -5  and Dep ar tm en t of th e  A ir  
Fo rc e T echn ic a l Order  TO 39B -1A -12 , U ni ted S ta te s  Governm ent P r in ti n g  
O ff ic e , W as hing ton,  DC (1 95 3) - '

Ca pt J.W . Fu sc o,  "Pow der an d Exp lo sive  P ro duct io n  F a c i l i t i e s " ,  US 
M il i ta ry  In te l l ig e n c e  D iv is io n  Rep or t R-119-54- ( f̂e-y 1954-)-

"Pow der an d E xplo si ve P ro duct io n  F a c i l i t i e s " ,  US .Depart me nt o f th e  Army 
In te l l ig e n c e  R ep or t R-14-8-54- (J un e 1954-)•

" M il it a ry  E x p lo siv es" , Dep ar tm en t o f th e  Army T echn ic a l Manual TM 9- 19 10  
an d Dep ar tm en t o f th e  A ir  Fo rc e T ec hnic al  Or de r TO 11A-1 -34-,  (195 51? 
pa ge s 20 8-12  (F o re ig n  Hig h E x p lo siv e s).

B. T.  F edo ro ff  e t  a l ,  "J ap an es e Ammun ition, E xp lo si ves,  Ord nan ce & 
Weapons" , P ic a ti n n y  A rs enal M an usc ript,  Unp ub lis he d (1 955 )-

» . r

S. Wakahara & T. H ik it a , "S tu d ie s on Delay  Po wd ers" , I n d u s t r ia l
E xplo si ves S o c ie ty  o f Ja pa n,  Jo u rn a l 20  275- 79 (1 95 8)  EUS Dep ar tm en t o f 
th e  Army T ra n s la ti o n  1-1 955 , ID #220323 5 .(Octob er  1962 ),  Rep or t #1 , 
"Meas ureme nt o f Co mb ust ion  Te mpe ra ture  o f Delay  Pow ders "; . T ra n s la ti o n  
1-1957 ? ID #2203237 (O ct ob er  19 62 ), Rep or t #3? "On Mechanism of Com
b u s ti o n  of Delay  Po wde rs";  T ra n s la ti o n  1-19 58 , ID #22 032 38 (O ct ob er  19 62 ),  
Rep or t #6 , "T he ory o f Bur ni ng  Rate of Delay  Pow de rs "] .

"M an uf ac tu ring  an d C o n st ru c ti o n  (V eh ic le s,  E xp lo si ves,  Arms an d
Ammun iti on )" , Ordnanc e T echn ic a l In te ll ig e n c e  Rep or t OTIA-58OI,
C ha pt er  VI, S ec ti o n  64-, pa ge  64 -F -l ff  (Ma rch i9 6 0 ).

R j 3. A n to n e ll i,  "E nc yc lo pe di a of  E xp lo si ves" , Ord nan ce T echnic al
In te l l ig e n c e  Agenc y, Ord nan ce L ia is o n  Group,  Durham,  Wor th C aro li na  
(May i9 6 0 ) .

W.H.B. Sm ith  & J .E . Sm ith , "Small  Arms of  th e  W or ld", S ta ckpo le ,
H arr is b u rg , Pa ( i9 6 0 ) , 4-98-51 8.

B. T.  F ed o ro ff  e t  a l ,  "E nc yc lo pe di a o f E xplo si ves  and R ela te d  It em s" , 
P ic a ti n n y  A rs enal T echn ic a l Rep or t 2700,  Volume 1 (i 9 6 0 ) , Volume 2 
(1 962).

"T est s o f M53 Fuz e" , T echn ic a l Res ea rc h and De vel opme nt I n s t i t u t e ,
Ja pan  Defen se  Agency (S ep tembe r i9 6 0 ) (E ng li sh  T ra n s la ti o n , US 
Dep ar tm en t o f Defen se  In te ll ig e n c e  Rep or t 222004-4-563? June  1963).
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SOVIET U NIO N

S o v ie t  E x p lo s iv e s
A good description of the Soviet explosives used during WW II is giv en ’ 

by A. E. Pereverzev, £ Trudy Leningradskago Tekhnologicheskago Instituta im 
Leningrad Soveta 1946, No. 12, 46-68 & Chemical Abstracts 44, 6626-27 (1950) Ĵ , 
who reports that no essentially new high explosives were used as bursting 
charges in shells or other ammunition. Most improvements came from compounding 
previously known explosives in various mixtures, and in improved techniques for 
loading such charges. •

The principal aromatic explosives used are TNT, Picric Acid, 
Hexanitrodiphenylamine, Dinitrophenol, Tetryl, Dinitronaphthalene & 
Trinitro-m-xylene (alone or in mixtures with Ammonium Nitrate and/or other 
substances). The principal aliphatic explosives used are PETN, RDX & 
Nitroguanidine. Since PETN & RDX are too sensitive to be used alone as a 
bursting charge, they are phlegmatized (desensitized) with wax, TNT or other 
coating to render them less sensitive to mechanical shock. Aluminum powder 
is also added to some explosive mixtures or nitrocompounds to give added 
explosive force in the bursting charge. ' '

Some captured Soviet, ammunition, examined at Picatinny Arsenal, 
revealed a two-layer, separate loaded type of bursting’ charge, novel from 
the American point of view. For example, the 76.2-mm Armor-Piercing HE 
Shell contained a less sensitive Nose Charge of ’’-Baronal” (barium nitrate 39%, 
TNT 15% & aluminum 46%); and a more sensitive Base Charge of ”PTX-1” (RDX 72%, 
TNT 16% & Tetryl 12%). The effectiveness of these combined charges is not 
reported.

The principal explosives known & used in the USSR, as learned from 
various sources, are listed alphabetically in the following pages.

i
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S o v ie t  E x p lo s iv e s
R e fe re n c e  in  

•_ G e n e ra l In dex

A, AT o r  A m a to l

S e e  A m a to l .

AMATOL

A - I X - 2 A - I X - 2

An  e x p l o s i v e  m i x t u r e  c o n s i s t i n g  o f  RDX 73 %, a lu m in u m  p o w d e r  23% 
& w ax  4% . I t  i s  u s e d  a s  a  b u r s t i n g  c h a r g e  i n  so m e P r o j e c t i l e s .

A J m a t r i t ALMATRIT

A l m a t r i t s  a r e  c o m m e rc ia l  e x p l o s i v e s  d e v e lo p e d  i n  t h e  USSR i n  1925  
T h e y  c o n t a i n  c h l o r a t e s  o r  p e r c h l o r a t e s ,  t o g e t h e r  w i t h  c o m b u s t i b l e  
o r g a n i c  m a t e r i a l s .  T h ey  a r e  c l a im e d  t o  b e  a s  s t a b l e  b u t  l e s s  s e n s i t i v e  
t h a n  C h e d d i t e s .  T h e  f o l l o w i n g  a r e  c o m p o s i t i o n s  a n d  so m e p r o p e r t i e s  o f  
A l m a t r i t e s :

a )

b )

K a l i i a l m a t r i t N o.  55
P o t a s s i u m  Ch l o r a t e 88 7.
p a r a f f i n 3070")
r o s i n 657 . r 127 .
p e t r o l a t u m 57. J

D e n s i t y 1 .1 5  g m /c c
B r i s a n c e  (b y  c o m p r e s s io n o f  1 0 .2  mm

l e a d  c y l i n d e r )  v s  TNT v a l u e  1 8 .0  mm

N a t r i i a l m a t r i t N o.  19
S o d iu m  C h lo r a t e 907.
p a r a f f i n 9 2 .5 7 . ■)
r o s i n 2 .5 7 . f 107 .
p e t r o l a t u m 5 .0 7 , J

D e n s i t y 1 .4 0  g m /c c
1 4 .0
1 8 .0

mm
mm

B r i s a n c e  (b y  c o m p r e s s io n  o f  
l e a d  c y l i n d e r ) v s  TNT v a l u e

c )  A m m o n a lm a tr i t  N o.  98  
Am mo niu m C h l o r a t e  
p a r a f f i n  
r o s i n
p e t r o l a t u m  

D e n s i t y
B r i s a n c e  (b y  c o m p r e s s io n  o f

89%

11%

1 .1 7  g m /c c  
1 6 .2  mm

l e a d  c y l i n d e r )  v s  TNT v a l u e  1 8 .0  mm
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S ov ie t E x p lo si v es
R ef er en ce  in  
G en er al  In de x

A lu m it  No . 1 ALUMIT NO. 1

A c u r r e n t  c o m m erc ia l e x p lo s iv e  c o n s i s t i n g  o f  Ammonium N i t r a t e  
80%, TNT 12%> & alu m in um  8%. I t s  p r o p e r t i e s  a r e :  d e n s i t y  0 .9 5 - 1 .0 5  
g m /c c , T r a u z l  t e s t  40 0 c c  v s  28 5 cc  f o r  TNT, an d b r i s a n c e  by  le a d  
b lo c k  c o m p re s s io n  t e s t  16 mm v s  16-1 7 mm f o r  TNT a t  d e n s i t y  1 .5 9  
g m /c c . I t  i s  r e p o r t e d  t o  hav e  b een  u se d  d u r in g  WW I I  a s  a  b u r s t i n g  
c h a rg e  f o r  m e d iu m -c a li b e r  S h e l l s .

Se e a l s o  Am mo nal.
, <

A m at ol  AMATOL

5 0 /5 0  A m at ol i s  u se d  i n  som e am m un it io n  b u t  to  a  l e s s e r  e x te n t  
th a n  8 0 /2 0  A m ato l.

8 0 /2 0  A m at ol i s  u se d  i n  man y ty p e s  o f  a m m u n it io n , su c h  a s  7 6 .2 *
& 107-mm HE S h e l l s ;  8 2 , 107  & 120-m m M o rt a r  S h e l l s ;  and 1 2 2 -mm HE 
H o w it z e r S h e l l s .

Am miach na ya  s e l i t r a  AMMONIUM NITRATE

See  Ammoniin aya  s e l i t r a .

Am m ok si l^ or .A m m on xy l AMMOKSIL ;  AMMONIUM NITRATE DYNAMITE

A m m ok si ls  a r e  c o m m erc ia l m in in g  e x p lo s iv e s  c o n s i s t i n g  o f : 
Ammonium N i t r a t e  82% an d T r i n i t r o x y l e n e  ( c a l l e d  " k s i l i l "  o r  " x y ly l "  
i n  R u s s ia n )  18%, an d Ammonium N i t r a t e  82%,  T r i n i t r o x y l e n e  12% & 
al um in um  pow der  6%. P r o p e r t i e s  o f  th e  l a t t e r  c o m p o s it io n  a r e :  r a t e  
o f  d e to n a t io n  53 00  m e t e r s / s e c ;  te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  
338 0° C; h ^ a t  o f  e x p lo s io n  11 80  c a l/ g m ; an d vo lu m e o f  g a s  e v o lv e d  on  
e x p lo s io n  83 6 l i t e r s / k g  a t  STP. .

Co mpa re  w i th  Am mon it,

Ammonal AMMONAL

Am monals u se d  f o r  co m m erc ia l an d m i l i t a r y  p u rp o s e s  in c lu d e :  
a )  Ammonium N i t r a t e  82% , TNT 12% & al um in um  67O* b) Ammonium N i t r a t e  
80% & alu m in um  20% ( c o a r s e  g r a in e d  p o w d e r) . T h is  l a t t e r  m ix tu re  h as  
th e  f o l lo w in g  p r o p e r t i e s :  T r a u z l  t e s t  v a lu e  520  c c ;  b r i s a n c e  (b y  H es s 
Lea d C ru sh e r  T e s t )  1 5 .5  mm a t  d e n s i t y  1 .0  gm /c c an d 22 mm a t  d e n s i t y  
1 .3  gm /c c vs 1 3 .0  mm f o r  lo o s e  u n com pre sse d  TNT; t o t a l  volu m e o f  g a s
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S o v ie t E x p lo si ves
R ef er en ce  in  
G en er al  Inde x

Am monal  ( c o n t ’d )

e v o lv e d  on  d e t o n a t i o n  70 0 l i t e r s / k g  a t  NTP ; h e a t  o f  e x p l o s i o n  16 80  
c a l /g m  ( w i th  AI2O 3 a s  s o l i d )  and  12 70  c a l /g m  ( w i th  A ^ O ^  a s  g a s ) .

S ee  a l s o  A lu m it  No . 1 .

Ammona lm a t  r  i  t  _ No .. _ 98

See A lm a tr it .
ALMATRIT

Ammon i i n a y a _ ( A m m on iy na ya )_  s e l i t r a  AMMONIUM NITRATE

U se d i n  a  num ber o f  co m p o s it e  e x p l o s i v e s  s u c h  a s  AffiStQlj AWQksil 
o r  Am monxy l* Ammon al* A m m on it, \ A n u n o n it -G o u d ro n it ; A m m on it , 
P r e d o k h r a n i t e l ] n y i ;  Ammonpek^  A m m on to i;  B e l i t '  D i n a f t a l i t ,  Z c r n e n y i ;

D in am on ’; Gromob oy * M a n s i t ' S h n e i d e r i t  ? S h ^ P n y i^ a m m o n it *  an d  
o t h e r s . '

A c c o rd in g  t o  i n v e s t i g a t i o n s  c o n d u c te d  i n  t h e  USSR, t h e  u s e  o f  
s t r a i g h t  Amm onium N i t r a t e  i s  n o t  j u s t i f i e d ,  b u t  so me i n v e s t i g a t o r s  
c l a im  i t  i s  a d v a n ta g e o u s  t o  u s e  th e  s t r a i g h t  co m po un d i n  o p en  m in in g  
o p e r a t i o n s .

Am mon it
AMMONIT

AMMONIUM NITRATE DYNAMITE

A m m on its  a r e  v e r y  much i n  u s e  t o d a y .  One r e p o r t  s t a t e s  t h a t  
t h e s e  e x p l o s i v e s  a r e  th e  m a in  ty p e s  u se d  i n  t h e  USSR f o r  i n d u s t r i a l  
p u r p o s e s .  Some t y p i c a l  c o m p o s i t io n s  a r e  a s  f o l l o w ’s :

a )  Am mon it No.  2 * Ammonium N i t r a t e  88% & TNT 12%.
b) Amm onium N i t r a t e  73% , p o ta s s iu m  n i t r a t e  157» & TNT 12%.
c )  Amm onium N i t r a t e  77 .6 % , TNT 18 .4 %  & w oodm ea l 4%.
d )  Amm onium  N i t r a t e  5 4 .5  t o  57 .5 7O-, TNT 8 .5  t o  9 .5 % , p in e  b a r k  

( f i n e l y  g ro u n d )  2 .5  t o  3. 5%  & so d iu m  c h l o r i d e  31 t o  33% .
e )  Amm onium  N i t r a t e  5 9 .5  t o  62 .5 % , T r i n i t r o x y l e n e  9 .5  t o  10 .5%  

p in e  b a r k  2.57 > t o  3. 5%  & so d iu m  c h l o r i d e  25  t o  27% .
f )  Am mon it N o.  6 J  A g r a n u l a r  m ix tu r e  o f  Amm onium  N i t r a t e  797> & 

TNT 21%.  I t s  d e n s i t y  i s  1 .0 - 1 .1 5  g m /c c ; T r a u z l  t e s t  v a lu e  36 0 c c  v s  
285 c c  f o r  TNT; an d  b r i s a n c e  by  le a d  b lo c k  c o m p re s s io n  t e s t  14 mm v s  
1 6 -1 7  mm f o r  TNT .

T he sa m e c o m p o s i t io n  p r e s s e d  t o  a  d e n s i t y  o f  1 .2 5 - 1 .3 5  gm /c c  
g i v e s  a  T r a u z l  t e s t  v a lu e  o f  36 0 c c ;  b r i s a n c e  by  l e a d  b lo c k  c o m p re s s io n  
t e s t  20  mm; an d  v e l o c i t y  o f  d e t o n a t i o n  38 00 m e t e r s / s e c .  Am mon it No . 6 
i s  a  c o m m e rc ia l e x p l o s i v e  u se d  f o r  b l a s t i n g  p u r p o s e s .
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Soviet Explosives
Re ference  in  
Gener al Index

Ammonit (c o n t’d )
g ) Am mo nit  No . 7«C om m er ci al  b l a s t i n g  e x p lo s iv e  c o n s i s t i n g  o f  

Ammonium N i t r a t e  817O, TNT 147> & pow der ed  p in e  b a rk  57>. I t s  d e n s i t y  i s  
1 .0 - 1 .1  g m /c c ; T r a u z l  t e s t  v a lu e  32 0 c c ;  le a d  b lo c k  c o m p re s s io n  t e s t  
13 mm; an d v e l o c i t y  o f  d e to n a t io n  40 70  m e t e r s / s e c .

Am mon its  s a f e  f o r  u se  i n  s u l f u r  m in es a r e  p r e p a r e d  by  co m b in in g  
-§  (n o  c o m p o s i ti o n  i s  g iv e n  in  C hem ic al A b s t r a c t s )  w i th

fl am e  a t t e n u a t o r s ,  su ch  a s  amm onium c h l o r i d e ,  so d iu m  c h l o r i d e ,  aq eo u s 
a g a r - a g a r  j e l l y  o r  sod iu m  s u l f a t e  d e k a h y d ra te . So di um  c h lo r i d e  p ro v ed  
to  be i n e f f e c t i v e  f o r  t h i s  p u r p o s e . ^ R e f:  V .A . A ss onov , G o rn y i Zhur 
(M in in g  J o u r n a l ,  R u s s ia )  1 2 6 , No 7 , 25-2 8  (1 952) & C hem ic a l A b s t r a c t s  
4 7 , 319 -2 0  ( 1 9 5 3 J .  •

Se e a l s o  A ^ o n i tz G o u d r o n i t J  A W Q nit , E r e d o k h r a n i t e l j n y i  an d 
S k a l ’n y i  am m onit . , •

AMMONIT GOUDRONIT
A m m onit -G oudro n it  AMMONIUM NITRATE' DYNAMITE

A c o a l  m in in g  e x p lo s iv e  c o n s i s t i n g  o f  Ammonium N i t r a t e  & t a r  
( g o u d ro n ) . I t s  e x a c t  c o m p o s i ti o n  i s  n o t r e v e a le d ,  b u t  i t s  p r o p e r t i e s  
a r e  r e p o r t e d  a s  f o l lo w s :  oxygen  b a la n c e  to  CO2 47O; h e a t  o f  c o m b u s ti o n  
a t  c o n s ta n t  vo lu m e 81 3 c a l/ g m ; s p e c i f i c  vo lu m e 963 l i t e r s / k g ;  t e m p e ra tu re  
d e v e lo p e d  on  e x p lo s io n  24 00  °K ; v e l o c i t y  o f  d e to n a t io n  4000 m e t e r s / s e c ;  
T ra u z l  t e s t  v a lu e  32 0 c c ;  an d b r i s a n c e  by le a d  c y l i n d e r  c o m p re s s io n  t e s t  
(H es s M et ho d)  13 mm.

Se e a l s o  Ammonpek an d u n d e r  AMMONITE.

Am mon it,  P r e d o k h r a n i t e P n y i  ( S a f e ty  AMMONITE
Ammon ite ) ” ~ ~ " AMMONIUM NITRATE DYNAMITE

T h is  c u r r e n t  c o m m erc ia l s a f e t y  e x p lo s iv e  c o n s i s t s  o f  Ammonium 
N i t r a t e  687O, TNT 10%, pow der ed  p in e  b a rk  ( o r  o i l  c a k e )  27o & so d iu m  
c h lo r i d e  207o . I t  h a s  a  d e n s i t y  o f  1 .0 - 1 .5  gm /c c ; T r a u z l  t e s t  v a lu e  
24 0 cc  (TNT = 28 5 c c ) ; b r i s a n c e  by  le a d  b lo c k  c o m p re s s io n  t e s t  11 mm 
(TNT = 16-1 7 mm);  an d v e l o c i t y  o f  d e to n a t io n  28 70  m e te r s / s e c  (TNT =
69 00  m e te r s / s e c  a t  d e n s i t y  1 .5 9  g m /c c ) .

A w o n iy n a y a  (A m m oniinay a)  
selitra or Ammiachnaya 
selitra

See Ammoniinaya s e l i t r a .

AMMONIUM NITRATE
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S o v ie t  E x p lo s iv e s d e fe r e n c e  in  
G e n e ra l In d ex

Ammonpek AMMONPEK
AMMONIUM NITRATE DYNAMITE

C om m er ci al  c o a l  m in in g  e x p lo s iv e  c o n s i s t i n g  o f  Ammonium N i t r a t e  
95$  a nd  c o a l  t a r  p i t c h  (p e k )  5$ - T h is  ^com posi ti on  h a s  t h e  a d v a n ta g e  o f  
lo w  s e n s i t i v i t y  t o  i n i t i a t i o n  b y  sh o c k . I t  h a s  b e e n  u s e d  a s  a  s u b s t i t u t e  
f o r  TNT. Se e a l s o  AuJUJQOitxGQUdrQUit •

Aram ontol  ( f o r m e r ly  a l s o  c a l l e d  R uss kaya  s in e s ')  . AMMONTOL

A c a s t a b l e  h ig h - e x p lo s iv e  m ix tu re  c o n s i s t i n g  o f  Ammonium N i t r a t e  
50$ , TNT 38 $ & T r in i t r o x y l e n e  12 $ . I t  i s  u se d  a s  a  f i l l e r  f o r  P r o j e c t i l e s  
Se e a l s o  R u ssk a y a _ sm e s ' f o r  a  d i f f e r e n t  c o m p o s it io n  b y  t h i s  na m e.

Amm onxy l ' ' AMMOKSIL
Se e A m m oksi l.  •

Am mosol ' ' • AMMOSOL'
AMMONIUM NITRATE DYNAMITE

A p e r m is s ib le  e x p lo s iv e ,  p ro p o se d  i n  1937 b y 'C . I .  R u d a k o v s k ii , 
c o n s i s t s  o f  Ammonium N i t r a t e  56$, TNT 12 $ & so diu m  c h lo r id e  3 2$ . I t s  
oxygen  b a la n c e  i s  r e p o r t e d  a s  + 2 .3 $ ; h e a t  o f  e x p lo s io n  625 ca l/ gm ,'  and  
te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  2 l8 0 °C . [R e f : M.K . B a n d u ri n  &
L .G . R u k in , " S b o rn ik  Z ad ac h po  T e o r i i  V zry v ch a ty k h  V e sh c h e s tv "  ( C o l l e c t i o n  
o f  P ro b le m s R e la te d  t o  T heory  o f  E x p lo s iv e s ),  Gos I z d a t  Obo ro n Pr om , 
M o sk v a ,( 1 9 5 9 ))  11 3

AT o r  A , AMATOL

Se e A m ato l.  ,

A z id o - te n e ro s s o v a y a  ( o f  L ead .A z id e  and  AZIDO-TENEROSSOVAYA

Lea d S ty p h n a te ) ’

A c u r r e n t  d e to n a to r  ca p m u l t i l a y e r  c o m p o s it io n  c o n s i s t i n g  o f  a  
0 .2 0 -  t o  0 .2 5 -g ra  l a y e r  o f  Lea d A zid e c o v e re d  w i th  a  0 .0 6 -  t o  0 .0 5-g m  
l a y e r  o f  Lea d S ty p h n a te . The  b o tt o m  l a y e r  i s  u s u a l l y  T e t r y l . T h is  
c o m b in a ti o n  i s  lo a d e d  in  a  c o p p e r o r  German s i l v e r  s h e l l  e n c lo s e d  i n  an  
al um in um  c u p . I t  i s  u se d  in  v a r io u s  Ca ps  an d  D e to n a ti n g  F uzes f o r  
m i l i t a r y  am m u n it io n .

Se e K a p s iu l i _ d e to n a to r y .

AsicLsyiutsa • ' lead azide

I t  i s  u s e d  a lo n e  a s  th e  in te r m e d ia te  l a y e r  ( 0 .1 3 - 0 .2 1  gm) o f  a l l  
ty p e s  o f  R u s s ia n  m u l t i l a y e r  D e to n a to r  Ca ps  ( K a p s iu l i  d e to n a t o r y ) .  The  
to p  l a y e r  c o n s i s t s  o f  Lea d S ty p h n a te  o r M erc ury  F u lm in a te  ar id  th e  b o tt o m  
l a y e r  o f  T e t r y l ,  and  o c c a s io n a l ly  RDX o r  PETN. A d e to n a to r  to p  l a y e r  o f  
Lea d A zid e  96$  & T e tra c e n e  U$ (0 .2 3  gm ), and  b o tt o m  l a y e r  o f  0. U 8 gm 
PETN a r e  u s e d  i n  th e  30-mm In c e n d ia r y  S h e l l .
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S o v ie t  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

& 2 id _ s v in s ta  ( c o n t 1d)

I t  i s  a l s o  u s e d  i n  t h e  p h le g m a t iz e d  s t a t e  (l-27<> p a r a f f i n )  i n  
c o n j u n c t i o n  w i t h  L ead  S ty p h n a te  p la c e d  i n  tw o d i s t i n c t  l a y e r s  i n  ma ny  
o f  t h e  p r e s e n t  D e to n a to r  C a p s .

S ee  Azidp zteo er sQ ssQYay a & K a p s iu li _ d e tp n a to c y .

A z o tn o k is ly i_ a m m o n ii

See  A m m on iina ya  s e l i t r a .

B e la y a  s in e s ’ (W h it e  c o m p o s i t io n )

A p e r c u s s i o n - t y p e  e x p l o s i v e  m ix tu r e  c o n s i s t i n g  
F u lm in a te  80-8 5%  & P o ta s s iu m  P e r c h l o r a t e  20-1 5% .

AMMONIUM NITRATE

BELAYA SMES 1

o f  M e r c u ry ’

g e l i t  AMMONIUM NITRATE DYNAMITE
“ " BELLITE

B e l l i t e s  a r e  c o m m e rc ia l b l a s t i n g  & m in in g  e x p l o s i v e s .  T he 
o r i g i n a l  m ix tu r e  c o n t a i n e d  Ammonium N i t r a t e  & m o n o n i t r o b e n z e n e .  The  
l a t t e r  co m po un d w as  r e p l a c e d  by  D i n i t r o b e n z e n e .  Some c u r r e n t  m ix tu r e s  
c o n s i s t  o f :  a )  Ammon ium N i t r a t e  35% & D in i t r o b e n z e n e  657 ,^ b )  Ammonium 
N i t r a t e  877> 6c D in i t r o b e n z e n e  13%J c )  Ammonium N i t r a t e  80%,  D i n i t r o 
b e n z e n e  87> & T r i n i t r o x y l e n e  12% .

B e l l i t e s  a r e  u s e d  e x t e n s i v e l y  i n  th e  USSR,  p r i m a r i l y  f o r  c o a l  m in in g

B §29I> asn oye_yzry vchato ye  
y e s h c h e s tv o  ( S a f e ty  E x p lo s iv e )

AMMONIUM NITRATE DYNAMITE

S y rY i .f Q fp k h  o r  S h o k o la d n y i_ p o ro k h  BROWN PCWDER

R u s s ia n  Bro wn P o w d er i s  s i m i l a r  i n  c o m p o s i t io n  t o  B la c k  P ow der 
(C h o rn y i  p o r o k h ) , e x c e p t  t h a t  t h e  c h a r c o a l  u s e d  i s  b ro w n  ( c a r b o n  c o n t e n t  
70-7 5% ) (B u ry i p o ro k h )  o r  c h o c o l a t e  ( c a r b o n  c o n t e n t  52 -5 47 o) (S h o k o la d n y i  
p o r o k h ) .  T h e s e  p o w d e rs  a r e  s lo w e r  b u r n in g  t h a n  B la c k  P o w d e r.

One s o u rc e  r e p o r t s  t h a t  some S o v ie t  D e la y  C o m p o s it io n s  *
( S o s ta v y  z a m e d le n n a g o  d e y s t v i y a ) ,  f o r ' t i m e  r i n g s  o f  F u z e s ,  c o n s i s t  o f :  
a )  p o ta s s iu m  n i t r a t e  59% , s u l f u r  37% & bro w n c o a l  4% - v e l o c i t y  o f  
c o m b u s t io n  3 m m /s ec j b ) p o t a s s iu m  n i t r a t e  67% , s u l f u r  277o & bro w n  c o a l  
6/o -  v e l o c i t y  o f  c o m b u s t io n  3 .8  m m /s ec j c )  p o t a s s iu m  n i t r a t e  76% , 
s u l f u r  17% & bro w n  c o a l  7% -  v e l o c i t y  o f  c o m b u s t io n  3 .4  m m /s e c .
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. R e fe re n c e  in
S o v ie t  E x p lo s iv e s  ’ G e n e ra l In d ex

Q h o rn y i^ p o ro k h  & Dym ny i^ po ro kh  BLACK POWDER

Two p r i n c i p a l  k in d s  o f B la ck  Po wde r w ere  u sed  d u r in g  WW I I :  
" m e lk o z e r n is ty i"  ( g r a in s  o f  1 mm) &((k r u p n o z e r n i s ty i"  o r  " a r t i l l e r i i s k i i "  
( g r a in s  o f 5 -1 0  mm).  The y w ere  use d  in  som e I g n i t e r  & D ela y  C o m p o s it io n s , 
an d a s  a  b u r s t i n g  c h a rg e  i n  some  p r o j e c t i l e s ,  su ch  a s  I n c e n d ia r y ,  
I l l u m i n a t i n g ,  P ro p ag an d a  ( a g n i t a t s i o n n y i  s n a r i a d )  & S h ra p n e l S h e l l s .

F o ll o w in g  a r e  th e  c o m p o s it io n s  o f  S o v ie t  B la ck  Pow der s:

M i l i t a r y  - p o ta s s iu m  n i t r a t e  75%, s u l f u r  10% & c h a rc o a l  15%.

Fuse  Po wde r -  p o ta s s iu m  n i t r a t e  78%, s u l f u r  12% & c h a rc o a l  10%.

B la s t in g  - a ) p o ta s s iu m  n i t r a t e  75 -84% , s u l f u r  8-10 % & c h a rc o a l  8- 15 % . 
b)  p o ta s s iu m  n i t r a t e  66 .6 % , s u l f u r  16.7%> & c a rb o n  16 .7% .

T u b u la r  -  p o ta s s iu m  n i t r a t e  60 -75% , s u l f u r  13-37 % & c h a rc o a l  4- 7% .

S u l f u r l e s s  -  p o ta s s iu m  n i t r a t e  80% & c h a rc o a l  20%.

S p o r ti n g  - a ) p o ta s s iu m  n i t r a t e  74 -78% , s u l f u r  8-10 % & c h a rc o a l  14- 16%*
b) p o ta s s iu m  n i t r a t e  80%, s u l f u r  8% & c a rb o n  12%.

Se e a l s o  u s e s  in  D el ay  C o m p o sit io n s  (S p s ta v y  gam edle nnagg 
d e y s tv iy a )  an d i n  F use s (Q g n e p rp v o d n y i_ sh n y r) .

D e to n ir u y o u s h c h ii  sh n u r  DETONATING FUSE
................ PRIMACOrd

Th e c o m p o s it io n s  o f th e s e  c o rd s  a r e  r e p o r t e d  a s  f o ll o w s :

Co rd  u sed  i n  b l a s t i n g  o p e r a t io n s  a ) M er cu ry  F u lm in a te  75-80%  & p a r a f f i n  
25 -20% ^ b) M erc ury  F u lm in a te  28%, T e t r y l  71.57> & g e l a t i n  ( b in d e r  an d 
p h le g m a t iz e r )  0 .5 % . T hese  c o rd s  hav e a d e to n a t io n  v e l o c i t y  o f  50 00  
m e te r s / s e c  a t  d ia m e te r  o f  5 .5  mm. Th ey  a r e  c o v e re d  w i th  3 l a y e r s  o f  
f a b r i c J  c ) M erc ury  F u lm in a te  73 + 2%, T e t r y l  27 + 2%> & g e l a t i n  1 .5  
+ 0 .5 % . T h is  c o m p o s it io n  i s  a b so rb e d  by  2 c o t t o n  t h r e a d s .  Th e fu s e  
does n o t r e q u i r e  a  B la s t in g  Ca p.  R ef : B.B . R im kev ic h , C hem is ch es  
Z e n t r a l b l a t t  ( B e r l in )  1942 I I , 27 60  & C hem ic al  A b s t r a c t s  3 8 , 2821  
(1 944 ) .

D e to n a ti n g  F use  a ) RDX h a v in g  a  v e l o c i t y  o f  76 00  m e te r s / s e c J  b)  a 
m ix tu re  o f  RDX & T e t r y l  h a v in g  a  v e l o c i t y  o f d e to n a t io n  o f 65 00  m e te r s / s e c
c ) g r a in e d  PETN c o re  e n c lo s e d  i n  a c o t t o n  c ld t h  tu b in g ^  d)  a l s o  a 
m ix tu re  o f  PETN 90-97%  & le a d  n i t r a t e  L0-3% to  w h ic h  0 .1 -0 12%  o f  re d  le a d  
o x id e  (Pb3 O4 ) i s  a d d e d .
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S o v i e t  E x p l o s i v e s
R e f e r e n c e  i n  
G e n e r a l  I n d e x

Dinaftalit, Zernenyi (Granular 
Dinaphthalite)

SCHNEIDERITE

A granular explosive mixture consisting of Ammonium Nitrate 887, 
& dinitronaphthalene 127,. It is prepared by a special process which is 
not reported. It is used as a bursting charge in various Shells, and 
as a commercial blasting explosive. Its properties are: density 1.0
1.25 gm/cc, Trauzl test value 320 cc vs 285 cc for TNT, and brisance by 
lead cylinder compression test 15 mm vs 16-17 mm for TNT at density 
1.59 gm/cc.

See also Shneiderit. 1

Dinamit DYNAMITE

The principal types of Dynamites used i n  t h e  USS R a r e  a s  f o l l o w s :

Gremuchii studen 1 (Blasting Gelatin) - Nitroglycerin 87-937e & Collodion 
Cotton 13-77,.

Plasticheskii dinamit (Plastic Dynamite) - Nitroglycerin 62-837,, 
Collodion Cotton 3-67,, potassium (or sodium) nitrate 27-297, & wood 
meal 8-27,.

Grisutin (Grisoutine) - Nitroglycerin (gelatinized by Collodion Cotton) 
12-307, 6c Ammonium Nitrate (with absorbent such as limestone or sawdust) 
88-707,. Some Grisoutine cartridges, 6” long 6c 1-1 1/2” in diameter, 
were thought to be used for military purposes. They were very sensitive 
to mechanical action and unstable when exposed to sun rays, heat or cold

Dinamon AMMONIUM NITRATE DYNAMITE
DINAMON.

Dinamons are blasting explosives based on mixtures of Ammonium 
Nitrate 6c combustible material:

a) Ammonium Nitrate (paraffined) 897, 6c peat (or pine bark dust) 117,.
The composition is prepared by heating crystals of Ammonium Nitrate to 
55-65 C, stirring with 1.5-2.07, of paraffin, ,and adding the dry peat. . 
After thououghly blending, the composition is pressed into cartridges. 
Ordinary paper is used for wrapping because this mixture does not 
absorb moisture. Its Trauzl test value is 330 cc, brisance by lead 
cylinder compression test 1.1 mm, and velocity of detonation 2500 
meters/sec. Corresponding values for TNT a r e  285 cc, 16-17 mm and 6900 
meters/sec at density 1.59 gm/cc. '
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S o v ie t  E x p lo s iv e s
R e fe re n c e  in
Gene r a l  In d ex

D in am o n  ( c o n t ’d )

b )  D in am on  K *. Am mo niu m N i t r a t e  90% & v e g e t a b l e  m e a l ( s u c h  a s  s a w d u s t ,  
r e s i n  m e a l o r  p i t c h )  10 %. I t s  T r a u z l  t e s t  v a l u e  i s  300  c c  ( v s  225  f o r  
s t r a i g h t  Am mo niu m N i t r a t e ) . I t  i s  s t a b l e  i n  s t o r a g e  a n d  e a s i l y  
e x p lo d e d  e v e n  i f  t h e  m i x t u r e  c o n t a i n s  2.5%> o f  m o i s t u r e .

D in am o n s a r e  u s e d  f o r  b l a s t i n g  h a r d  o r e s  o n  lo w e r  m in e  l e v e l s ,  
f o r  e x c a v a t i n g , ,  a n d  f o r  d e m o l i t i o n  w o rk  o n  w oo d o r  c o n c r e t e .  T h e y  a r e  
u n s u i t a b l e  f o r  u s e  o n  s t e e l  a rm o r  w o rk .

E k r a s i t  AMMONIUM TRINITROCRESYLATE

I t  i s  u s e d  a s  a  b u r s t - i n g  c h a r g e  i n  so m e’ a m m u n i t io n .

E l e k t r o z a p a J  ELEKTROZAPAL

T h e  s o - c a l l e d  ’’E l e k t r o z a p a l  I n z h e n e r n a g o  V e d o m s tv a "  ( E l e c t r i c  
P r i m e r  o f  C o rp s  o f  E n g i n e e r s )  i s  u s e d  a l m o s t  e x c l u s i v e l y  f o r  m i l i t a r y  
p u r p o s e s .  I t  c o n t a i n s  a  p l a t i n u m  b r i d g e  w i r e  s u r r o u n d e d  by  a  s m a l l  
a m o u n t o f  u n p u lp e d  N i t r o c e l l u l o s e  w h ic h  i s  i n  d i r e c t  c o n t a c t  w i t h  t h e  
f o l l o w i n g  m i x t u r e :  P o t a s s i u m  C h l o r a t e  40 % , l e a d  f e r r o c y a n i d e  40%  & 
g r a p h i t e  p o w d e r  20 % . T h i s  m i x t u r e  c a n  b e  r e p l a c e d  by  o n e  c o n s i s t i n g  o f  
G u n c o t to n  ( g e l a t i n i z e d  by  e t h e r / a l c o h o l ) , l e a d  f e r r o c y a n i d e  & P o t a s s i u m  
C h l o r a t e .

F l e g m a t i z i r o v a n n y i - g h e k s o g h e n  . ‘ COMPOSITION A
( P h l e g m a t i z e d  o f  D e s e n s i t i z e d  RDX)

RDX i s  m ix e d  w i t h  a  s m a l l  q u a n t i t y  o f  w a x , p a r a f f i n  o r  c e r e s i n  
a n d  p r e s s e d  t o  a  d e n s i t y  o f  1 .6 5  g m /c c . T h i s  f i l l e r  i s  u s e d  a s  a  
b u r s t i n g  c h a r g e  f o r  so m e S h e l l s .

S e e  a l s o  G h e k s o g h e n .

F l e g m a t i z i r o v a n n y i  TEN PETN
( P h l e g m a t i z e d  o r  D e s e n s i t i z e d  PETN ) '

A m i x t u r e  o f  PET N w i t h  up t o  5’Z> w ax o r  p a r a f f i n  i s  u s e d  i n  
D e t o n a t o r s ,  a n d  a s  t h e  b u r s t i n g  c h a r g e  i n  S h a p e d - C h a r g e  S h e l l  A o t h e r  
P r o j e c t i l e s .

S ee a l s o  T e t r a e r i t r i t  n i t r a t  (T EN ).— — -T — — — — — — — — — — — — — — — —
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Soviet Explosives
Reference in 
General Index

F le g m a t iz i r o v a n n y i  t r o t i l  TNT
(P h le g m a ti z e d  o r  D e s e n s i t i z e d  TNT)

A d e s e n s i t i z e d  TNT m ix tu re  c o n s i s t i n g  o f  TNT 94%, n a p h th a le n e  4% 
& D in i t r o b e n z e n e  2%. I t  was  u sed  d u r in g  WW I I  a s  a  b u r s t i n g  c h a rg e  
f o r  A rm o r-P ie rc in g  S h e l l s  (B ro neb oynykh  s n a i r i a d o v ) .

Se e a l s o  T £ o t£ 1 .

F ra n ts u z s k a y a  s in e s 1 • FRANTSUZSKAYA SMES*

T h is  s o - c a l l e d  F re n ch  M ix tu re  c o n s i s t s  o f  P i c r i c  A ci d  80%, & 
d i n i t r o n a p h t h a l e n e  20% . I t  i s  u sed  a s  a b u r s t i n g  c h a rg e  f o r  S h e l l s ,  
A e r ia l  Bombs & A n t i ta n k  M in es, an d a l s o  D e m o li ti o n  C harg es  (p o d r iv n y y e  
s h a s h k i )  o f  th e  same s i z e s  a s  th o s e  f i l l e d  w i th  TNT’. One s o u rc e  . 
r e p o r t s  t h i s  m ix tu re  was  u sed  d u r in g  WW I I  f o r  lo a d in g  A n t i ta n k  M in es  
made o f  w oo d.  •

Se e a l s o  O p a y a k u .u n d e r J a p a n e s e  E x p lo s iv e s .

F u l2 m in a t_ r tu t£  o r G re m u c h a y a _ rt u V  MERCURY FULMINATE
See Gremuchaya rtut’* - •

G hek so ghen  RDX

S t r a i g h t  RDX i s  u sed  i n  som e D e to n a to r s , D e to n a ti n g  F u ses  & 
B o o s te r s .  RDX p h le g m a ti z e d  w i th  wax i s  u se d  f o r  f i l l i n g  som e s m a ll "  
c a l i b e r  P r o j e c t i l e s .  A m or e e x te n s iv e  u se  o f RDX i s  ma de  in  a d m ix tu re s  
w i th  o th e r  e x p lo s i v e s .  A m ix tu re  o f RD X /T N T/T et ry l - 7 1 .9 /1 6 .4 /1 1 .7 %  
i s  u sed  f o r  f i l l i n g  76 .2 -m m  A rm o r-P ie rc in g  HE S h e l l s .  A m ix tu re  o f  
RDX/TNT (5 0 /5 0 , 4 0 /6 0  & 20 /8 0% ) i s  u sed  in  Sh ap ed  C h a rg e s . A m ix tu re  
o f  RDX 75%, al um in um  21% & b in d e r  4%, i s  u se d  a s  a b u r s t i n g  c h a rg e  i n  
25-mm  HE S h e l l s ,  i n  45-m m A rm o r-P ie rq in g  HE T r a c e r  S h e l l s ,  an d in  
85-mm A n t i a i r c r a f t  S h e l l s .  RDX i s  a l s o  u sed  i n  a d m ix tu re s  w i th  TNT 
a s  c a s t a b l e  f i l l e r s  f o r  S h e l l s  an d o th e r  it e m s  o f am m u n it io n .

Se e a l s o  A ^IX -2 , A z i d s v i n t s a ,  D e to n ir u y o u s h c h ii
s h n u r , F le g m a ti z ir o v a n n y i^ g h e k s o g h e n , an d T e t r i to l -G h e k s o g h e n  B r iz a n tn o y  
YY, an d S k a l2ny i_ am m onit e

Gre m uc ha ya  r t u t '  o r  F u l ’m in a t r t u t i  MERCURY FULMINATE
» r

I t  h a s  b e e n  u se d  e x te n s i v e l y  i n  P r im in g  & I n i t i a t i n g  c o m p o s i ti o n s . 
I t  i s  s t i l l  u se d  i n  some  D e to n a ti n g  Fuse  & Cap C o m p o s it io n s . T h e re  i s
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S ov ie t E xplo si ves _
---------------- •*-------------- , R e fe re n c e  in

G re m uch ay a_ rt ut' ( c o n t ’d ) Gene r a l  In dex

th e  te nden cy  to  re p la c e  Merc ury  Fu lm in at e by  co m bi na tion s o f Lea d Az ide  
& Lead S ty p h n a te . '

See a ls o  A zi dg zt gne rg ss gv ay a,  Belay a_ sm g§ i, D et gnir uygughch ii  
sh nur,  ?5E §iy li _G eto nato ry , an d y d a rn y iy e _ i_ in it s ii ru y u sh c h iy e _ so s ta y y .

G re m uch ii_st uden ’ • BLASTING GELATIN

G ris u ti n  (G ri so u ti n e  Dyn am ite ) DYNAMITE

Grgmobgy GROMOBOY

A h ig h -e x p lo s iv e  m ix tu re  c o n s is ti n g  o f Ammonium N it ra te  72>5$ & 
Ammonium P ic ra te  27>5$- Alth ou gh  pro po se d in  188 6 by  I.M . T s e l 't s o v , 
t h i s  m ix tu re  undoubte dly  'was re c e n tl y  us ed  fo r  lo ad in g  S h e ll s  & M in es .

See a ls o  M ansi t.  ' '

Ig d a n it  • AMMONIUM NITRATE DYNAMITE
. ■ ' IGDANIT

A b la s t in g  ex p lo si v e  c o n s is ti n g  of a m ix tu re  of Ammonium N it ra te  
95 -9 7$  & D ie se l fu e l  o i l  5- 3$ , com bined ju s t  b e fo re  u se . I t  i s  re p o rt e d  
t h a t  t h i s  ex p lo si v e  ha s b e t t e r  c h a r a c te r i s t ic s  th an  &nmonit . [R ef : W.S. 
Kh ab lov, Prom S t r o i t  ( in d u s t r i a l  C o n str u c ti o n ) 39 , No 4 ,5 5-5 6  ( l9 6 l ) ;  
Ch em ica l A b s tr a c ts  55 , 20̂ 4-33 ( l 9 6 l ); an d E x p lo s iv s to ff e  19 64 , 4-73.

In i ts i i ru y u s h c h iy e  so sta v y  INITIATING COMPOSITIONS

See Uda rnyiye  i  In i t s ii ru y u s h c h iy e .

K >l_ sp la v (K -l  Fusi on  or K -l M ix tu re ) K -l  SPLAV
. I

A c a s ta b le  h ig h -e x p lo s iv e  m ix tu re  c o n s is ti n g  o f TNT 70$ & 
D in it ro benzene  30 $.  I t  was us ed  duri ng  WW I I  as  a b u rs ti n g  ch arge  fo r  
some Land  Min es made of c a s t ir o n . A lth ou gh  th i s  m ix tu re  i s  le s s  
b r i s a n t  th an  TNT, i t  i s  to o  b r i s a n t  fo r  use  in  c a s t ir o n  P r o je c t i le s  as  
t h i s  m a te r ia l some tim es fr ag m en ts  in to  p ie ce s  to o  sm al l to  be  e f f e c t iv e .  
To re duce  th e  b ri sa n c e  o f t h i s  m ix tu re , lo ng  b lo cks of a le s s  b r i s a n t  
e x p lo siv e  su ch  as S h n e id e ri t were in s e r te d  in to  th e  c h a rg e . Alth ou gh
th i s  m odif ie d  f i l l e r  g iv es s a t i s f a c to r y  r e s u l t s ,  i t  i s  be in g  re p la ce d  
by  th e  K>2 _splav .

ScS.S ElaY  (K-2 Fusi on  or K-2 M ix tu re ) K-2 SPLAV

A c a s ta b le  h ig h -e x p lo s iv e  co m po si tion  c o n s is ti n g  o f TNT 80$ & 
d in it ro n a p h th a le n e  20 $.  I t  was us ed  as  a b u rs ti n g  ch ar ge  in  82-mm 
Land Min es made fro m c a s t ir o n , an d in  s m a l l- c a li b e r , sh ap ed -c har ge 
p r o j e c t i l e s .  Thi s m ix tu re  is  le s s  to x ic  th an  K -l s p la v .

K a li ia lm a tr it _ N o i _55 . ' ALMATRIT

See A lm a tr i t . 399

 

 

 
 

 
 
 

 

 

 
 
 



S o v ie t  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

K a p s iu l i  d e to n a to r y DETONATOR CAPS

C u r r e n t  R u s s ia n  D e to n a to r  Ca ps  a r e  d iv id e d  i n t o  f o u r  ty p e s :

G re m u c h e - r tu tn a y a  ( o f  M erc u ry  F u lm in a te )  - a c h a rg e  o f  0 .2  gm M erc ury  
F u lm in a te . .

A z id o - te n e r o s s o v a y a  ( o f  Lea d A z id e  an d Lea d S ty p h n a te \

K o m b in ir o v a n n a y a - g re m u c h e r tu tn o - te t r i lo v a y a  (c om bin ed  M erc ury  F u lm in a te  
an d T e t r y l )  - a c h a rg e  c o n s i s t s  o f  0 .5 -g m  M erc ury  F u lm in a te  a s  to p  l a y e r ,  
an d up t o  1 .0 -g m  T e t r y l  a s  b o tt o m  l a y e r .  So m et im es  T e t r y l  i s  r e p la c e d  
by  PETN ( - te n o v a y a )  o r  RDX ( -g h e k s o g h e n o v a y a ) .

K o m b in ir o v an n ay a  a z i d o - t e t r i l o v a y a  (c om bin ed  Lea d A zid e  an d T e t r y l )  -  
th e  c h a rg e  c o n s i s t s  o f  0 .1 5 - 0 .2 0  gm Le ad  A zid e  a s  to p  l a y e r ,  an d up

to  1 .0  gm T e t r y l  (PETN o r RDX) a s  b o tt o m  l a y e r .

Se e a l s o  A z id o - te n e r o s s o v a y a , A z id _ s v in ts a  & G re m u c h a y a _ r tu t2 .

K h lo p ch a to b u m azh n y i p o ro k h  . GUNCOTTON

K o l l o k s i l i n COLLODION COTTON

A N i t r o c e l l u l o s e  o f  ll .5 -1 2 .0 7 >  N it ro g e n  c o n t e n t .  I t  
c o r r e s p o n d s  t o  US C o l lo d io n  C o tt o n  an d i s  c o m p le te ly  s o lu b l e  i n  
e t h e r - a l c o h o l  & m e th a n o l.  I t  i s  u sed  i n  co m m erc ia l & m i l i t a r y  d y n a m it e s .

K s i l i l  ( o r  X y ly l) TRINITROXYLENE

A S o v ie t  te rm  g iv e n  t o  com m erc ia l T r i n i t r o x y l e n e  w h ic h  c o n s i s t s  i 
c h i e f l y  o f th e  t r i n i t r o d e r i v a t i v e s  o f  m e ta - , o r th o -  & p a r a - x y l e n e s .
I t  i s  a g r a y i s h - y e l lo w  s u b s ta n c e  o b ta in e d  by  th e  n i t r a t i o n  o f  co m m erc ia l 
x y le n e  by  m ea ns  o f  m ix ed  n i t r i c - s u l f u r i c  a c i d .  I t  i s  i n s o l u b l e  i n  w a te r ,  
s l i g h t l y  m or e s e n s i t i v e  t o  i n i t i a t i o n  th a n  TNT, an d a b o u t a s  s e n s i t i v e  
to  im p a c t a s  TNT.

K s i l i l  i s  u sed  a s  a p a r t i a l  s u b s t i t u t e  f o r  TNT in  c o m p o s it e  
e x p lo s iv e s  su c h  a s  Ammok sil  o r  Am monxy l, Ammon to l, B e l i t ,  L ^ s p la v , an d 
o t h e r s .

Su ch  m ix tu re s  a r e  u sed  a s  b u r s t i n g  c h a rg e s  i n  S h e l l s ,  A n t i ta n k  
M in es, an d some  D e m o li ti o n  C h a rg e s . A sm a ll  am ou nt  o f  K s i l i l ,  
ad ded  to  TNT, i s  c la im e d  t o  ma ke th e  e x p lo s iv e  c o n s id e r a b ly  m or e 
s e n s i t i v e  to  i n i t i a t i o n .
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S o v ie t  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

L - s g la v  (L -M ix tu re )  • L-SPLAV

An e x p lo s iv e  m ix tu re , in v e n te d  by  Ya , I .  L e it m an  o f  th e  USSR, 
c o n s i s t i n g  o f TNT 95% & T r in i t r o x y le n e  ( .K s i l i l )  5$ - I t  m e lt s  a t  7^-°C and  
h as  a c a s t  d e n s i t y  o f 1 .5 5  g m /c c . T h is  m ix tu re  i s  n o t more s e n s i t i v e  to  
im p ac t & r i f l e  b u l l e t s  th a n  TNT, b u t  i s  e a s i e r  to  i n i t i a t e  by  o th e r  
m eans.  I t  r e q u i r e s  a much  s m a l le r  b o o s te r  c h a rg e  ( T e t r y l )  f o r
i n i t i a t i o n  th a n  does TNT an d w it h  a s t r o n g  d e to n a to r ,  no  b o o s te r  i s  
r e q u i r e d .

T h is  e x p lo s iv e  wa s u se d  d u r in g  WW I I  a s  a c a s t - lo a d e d  b u r s t i n g  
c h a rg e  f o r  A n t i ta n k  M in es,  an d in  D e m o li ti o n  B lo c k s .

M an si t*  , , MANSIT

A p r e s s - lo a d e d  e x p lo s iv e  m ix tu re  c o n s i s t i n g  o f Ammonium N i t r a t e  
72%, Ammonium P i c r a t e  23% & p e tr o le u m  a s p h a l t  5%. I t s  s p e c i f i c  u se s  
in  am m unit io n  a r e  n o t r e p o r t e d ;

Se e a l s o  Gr om ob oy .

N a k o l’ naya sm e s 1 ( N e e d le - a c t io n  NAKOL’NAYA SMES
o r P r i c k i n g - a c t i o n  c o m p o s it io n )

A n o n - c o r r o s iv e ,  s t a b - a c t i o n  ty p e  c o m p o s it io n  c o n s i s t i n g  o f  Le ad  
S ty p h n a te  45%, T e tra c e n e  5%, bari um  n i t r a t e  30% & A nt im on y t r i s u l f i d e  
20%. I t  i s  u sed  i n  v a r io u s  ty p e s  o f I g n i t e r  Caps i n i t i a t e d  by  a 
n e e d le - ty p e  p e r c u s s io n  s t r i k e r .

. i

Se e  a l s o  U d a r n y i_ s o s ta y .

N a t r i i a l m a t r i t_ N o z _19 ALMATRIT

Se e A l m a t r i t .

N i t r o g l i t s e r i n  NITROGLYCERIN

I t  i s  u sed  p r im a r i ly  in  th e  p r e p a r a t i o n  o f  D ynam ites  su ch  as  
G re m u c h i i_ s tu d e n ] , G r is u ti n _ &  o t h e r s ,  an d i n  th e  p r e p a r a t i o n  o f 
D oub le -B ase  P r o p e l l a n t s .  N i t r o g ly c e r in  i s  n o t s u i t a b l e  f o r  u se  in
co m p o s it e  e x p lo s iv e s  in te n d e d  a s  b u r s t i n g  c h a rg e s  o f  S h e l l s .

Se e a l s o  P o b e d i t .
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S o v ie t  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

N i t r o k l e t c h a tk a  o r  
N i t r o t s e l u l o s a NITROCELLULOSE

O gnep ro vodnjr i s h n u r  (F la m e BLACK POWDER FUSE
C o n d u c ti n g  Cor d o r  S a f e ty  F u se ) •

A S a f e ty  Fuse  ma de  o f  co m p re sse d  g r a in s  o f  B la c k  Pow de r e n c lo s e d  
in  a c l o t h  tu b in g  w h ic h  i s  w a te r p r o o f e d .

O kto ghen  HMX

In  a d d i t i o n  to  n o rm al u se  a s  a co m ponen t o f  p o w e rfu l h ig h ^  
e x p lo s iv e  m ix tu r e s ,  i t  i s  r e p o r t e d  t h a t  HMX q r  o th e r  h ig h -e n e rg y  , 
e x p lo s iv e  an d an  e x p lo s iv e  p l a s t i c i z e r  i n s t e a d  o f  N i t r o g l y c e r i n  a r e  
i n c o r p o r a te d  in  th e  c a s t i n g  s o lv e n t  o f  P r o p e l l a n t s  an d o th e r  F u e ls  f o r  
R o c k e ts . A w id e  v a r i e t y  o f  fo rm u la t io n s  e x h i b i t i n g  b e t t e r  p r o p e r t i e s  
an d p e rf o rm a n c e  c h a r a c t e r i s t i c s  a r e  p o s s i b l e .  A ls o  HMX, RDX & PEJTN a r e  
b e in g  added  to  u p g ra d e  th e  p e rf o rm a n c e  o f D oub le -B ase  P r o p e l l a n t  s y s te m s .

O s v e t i t e l 1n y iy e  s o s ta v y  
( I l l u m in a t in g  C o m p o s it io n s )

Se e u n d e r  P i r o t e k h n ic h e s k iy e  s o s ta v y .

P ? E_ _ YS o r  AMMONIUM PICRATE
? ik r in o v o k is ly i_ a m m o n i i

I t  i s  u sed  i n  som e c o m p o s it e  e x p lo s iv e s ,  su ch  a s  prp m pboy &
M a n sit  p ro b a b ly  in te n d e d  a s  b u r s t i n g  c h a rg e s  f o r  Bombs, S h e l l s  & . o th e r  
o rd n a n c e . S t r a i g h t  Ammonium P i c r a t e  i s  n o t u sed  in  R u s s ia .

PYROTECHNICS

P ik r in o v a y a  k i s l o t a ,  T r i n i t r o f e n o l ,  o r  M e l in i t  PICR IC ACID

Th e m a n u fa c tu re  o f  P i c r i c  A ci d began  i n  R u s s ia  a b o u t 1896  f o r  th e  
p u rp o se  o f  r e p l a c i n g  p r e s s e d  Gun C o tt o n , u sed  a t  t h a t  ti m e , a s  a b u r s t 
in g  c h a r g e .  The  r e p la c e m e n t was  n o t  y e t  c o m p le te d  whe n th e  m a n u fa c tu re  
o f TNT wa s s t a r t e d  i n  1907 . D u ri n g  WW I  th e  R u s s ia n s  u se d  t h r e e  ty p e s  
o f  b u r s t i n g  c h a rg e s :  c o m p re ssed  N i t r o c e l l u l o s e ,  c o m p re ssed  P i c r i c  A c id , 
an d TNT.
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S o v ie t  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

?l k£I! 3£?Y 5Y a_kis lo ta  o r  T r i n i t r  of  e n o l ( c o n t ’d )

Two m et hods o f m a n u fa c tu r in g  P i c r i c  A ci d a r e  u se d  in  th e  USSR:

a )  s u l f o n a t i o n  & n i t r a t i o n  o f p h e n o l.

b ) n i t r a t i o n  o f c h lo ro b e n z e n e  to  d in i t r o c h lo r o b e n z e n e ,  h y d r o ly s i s  
t o  d i n i t r o p h e n o l ,  an d s u b se q u e n t n i t r a t i o n  to  T r in i t r o p h e n o l  
( P i c r i c  A cid ) u s in g  n i t r i c - s u l f u r i c  a c id .

S t r a i g h t  P i c r i c  A ci d wa s use d  d u r in g  WW I I ,  t o  a l im i t e d  e x te n t ,  
a s  a com p re sse d  b u r s t i n g  c h a rg e  f o r  some S h e l l s  & Bom bs, i n  o ld e r  ty p e s  
o f  B o o s te r s , an d as  a b a se  c h a rg e  in  some D e to n a to r s . I t  i s  a l s o  use d  
in  th e  fo rm  o f i t s  s a l t s  (Ammonium & P o ta s s iu m  P i c r a t e ) , an d in  c o m p o sit e  
e x p lo s iv e s ,  su ch  a s  F ra n t§ u z sk a y a _ sm e s l & B y§sk aya_§m es] , w h ic h  a r e  
lo ad e d  i n t o  A n t i ta n k  M ines  made o f woo d.  .

P i k r i n o v o k i s l y i  am m on ii o r . AMMONIUM PICRATE
P i k r a t  am mon iya 1

Se e P i k r a t  am mon iya.  ,

P i r o k s i l i n  NITROCELLULOSE

R u s s ia n  N i t r o c e l l u l o s e s ,  h a v in g  N it ro g e n  c o n te n t  o f 12% an d above , 
a r e  c a l l e d  P i r o k s i l i n  ( P y r o x y l in ) .  N i t r o c e l l u l o s e  o f lo w er N it ro g e n  
c o n te n t  (1 1 .5 -1 2 .0 % ,)  i s  c a l l e d  K o l l o k s i l i n .  R u ss ia n  P i r o k s i l i n  i s  
s u b d iv id e d  i n to  P i r o k s i l i n  No. 1 h a v in g  N it ro g e n  c o n te n t  o f  13 .0 -1 3 .5 %  
an d p r a c t i c a l l y  i n s o lu b l e  in  e th e r - a l c o h o l ;  an d P i r o k s i l i n  No.  2 o f 
N i t ro g e n  c o n te n t  12 .0 5 -1 2 .4 %  w hic h  i s  90% s o lu b le  i n  e t h e r - a l c o h o l .

P i r o k s i l i n s  a r e  now use d  f o r  th e  p r e p a r a t i o n  o f sm o k e le ss  
P r o p e l l a n t s .  The y w ere  fo rm e r ly  u sed  in  com pre sse d  fo rm  ( d e n s i ty  1 .6  
g m /c c ) , c o n ta in in g  ab o u t 18% m o is tu re , a s  b u r s t i n g  c h a rg e s  f o r  S h e l l s ,  
M ines  & T o rp e d o e s , an d in  sm a ll  D e m o li ti o n  C h a rg e s .

P i r o te k h n ic h e s k iy e  s o s ta v y  (P y ro te c h n ic  C o m p o s it io n s )  PYROTECHNICS
, »

R u s s ia n  P y r o te c h n ic • C o m p o sit io n s  may be  d iv id e d  i n t o  fo u r  g ro u p s:
I .  P i r o te k h n ic h e s k iy e  s ig n a ly  (P y ro te c h n ic  S ig n a ls )

I I . O s v e t i t e l ’n y iy e  s o s ta v y  ( I l lu m in a t in g  Compos i t i o n s )
I I I .  T r a s s i r u y u s c h iy e  s o s ta v y  (T ra c e r  C o m p o s it io n s )  .

IV . Z a z h i g a t e l ’n y iy e  s o s ta v y  ( in c e n d ia r y  C o m p o s it io n s )
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S o v ie t E x p lo si v es
P i^ o te k h n ic h e sk iy e  so s ta v y  ( c o n t’d )

R ef er en ce  in  
G en er al  In de x

I .  P y r o te c h n ic  S ig n a ls  a r e  d iv id e d  i n t o  n i g h t  s i g n a l s  ( S ig n a ly  
nochnogo  d e y s tv iy a )  an d day  s ig n a l s  ( S ig n a ly  dnevnogo  d e y s t v i y a ) .  
Exam ple s o f  som e n i g h t  s i g n a l  ( f l a r e )  c o m p o s it io n s  a r e  a s  f o l lo w s :

Red l i g h t  (K ra s n y i  o g o n 1 ) - P o ta s s iu m  C h lo r a te  60%, s t r o n t iu m  o x a la t e  
25%, " I d i t o l "  ( s y n t h e t i c  r e s i n  b in d e r  s i m i l a r  to  " B a k e l i t e " )  15% & 
e th y l  a lc o h o l  -( ad ded ) 3. 5% .

G re en  l i g h t  ( Z e le n y i  o g o n ’ ) -  a ) B ar iu m  C h lo r a te  87%, " I d i t o l "  10%, 
p a r a f f i n  3% & e th y l  a lc o h o l  (a d d e d ) 2.5%  & b e n z en e  (a d d e d )  3. 0% .
b) P o ta s s iu m  C h lo r a te  63%, b a ri u m  n i t r a t e  25% & " I d i t o l "  12%.
c) B ar iu m  C h lo r a te  89 -8 5%  & " I d i t o l "  ( o r  s h e l l a c )  11 -1 5% .

Y ell ow  l i g h t  ( Z h o l ty i  o g o n ’ ) -  P o ta s s iu m  C h lo r a te  40% , b a ri u m  n i t r a t e  
20%, so diu m  o x a la t e  25%, " I d i t o l "  15% & e th y l  a lc o h o l  (a d d e d ) 2 .5 % .

Exa m pl es  o f  som e day  s i g n a l s  o r  sm oke s i g n a l s  (Dym ovyye s ig n a ly )  
o f v a r io u s  c o lo r s  a r e  a s  fo l lo w s :

Red sm ok e (K ra s n y i dym ) -  P o ta s s iu m  C h lo r a te  35%, rh o d am in e  20%, 
m e th y l o ra n g e  20%,  s u g a r  17% & s t a r c h  8%., ,

G re en  sm ok e ( Z e le n y i  dym ) -  P o ta s s iu m  C h lo r a te  U l .2 $ /  m e th y le n e  b lu e  
37.5 % , s u g a r  15 .1%  & " I d i t o l "  6. 2% .

Y ell ow  sm ok e ( Z h o l t y i  dym ) - P o ta s s iu m  C h lo r a te  39. 5% , a u ra m in e  26%, 
c h r y s o id in e  14%, s t a r c h  14 .5% & " I d i t o l "  6. 0% .

B lu e sm ok e ( S c i n i i  dym ) -  a )  P o ta s s iu m  C h lo r a te  41 .2 % , m e th y le n e  b lu e  
37.5 % , s u g a r  15 .1%  & " I d i t o l "  6.2%*  b) P o ta s s iu m  C h lo r a te  35%, in d ig o  
407, & l a c t o s e  25%. .

I I .  I l l u m i n a t i n g  C o m p o sit io n s  u sed  i n  G re n a d e s , M o rta rs  o r  S h e l l s  
a r e  i l l u s t r a t e d  by  th e  fo l lo w in g :  .

a )  b a ri u m  n i t r a t e  66%,  m ag nes iu m  po wde r 30% & " I d i t o l "  o r  s h e l l a c  4%.
b)  b a ri u m  n i t r a t e  68%, al um in um  po wde r 28% & " I d i t o l "  o r  s h e l l a c  4%.
c ) b a ri u m  n i t r a t e  75%, al um in um  po wde r 18%, m ag nes iu m  pow de r 47© & 
b o i l e d  l i n s e e d  o i l  3%.
d) b a ri u m  n i t r a t e  80%,  al um in um  po wde r 15%, B la c k  Po w de r 57, & b o i le d  
l in s e e d  o i l  (a d d e d )  6%.
T h ese  c o m p o s i ti o n s  a r e  i g n i t e d  by  a " f i r s t  f i r e "  o f :  p o ta s s iu m  
n i t r a t e  75 -8 2% , m ag nes iu m  10 -37,  & " I d i t o l ’l 157> o r  p o ta s s iu m  n i t r a t e  75%, 
c h a r c o a l  157> & " I d i t o l "  10%. '

I I I .  Exa m pl es  o f  T r a c e r  C o m p o s it io n s  a r e  a s  f o l lo w s :

a ) B r ig h t  re d  (K ra s n y i o g o n ’ ) -  s t r o n t iu m  n i t r a t e  60%, m ag ne si um  po w de r
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. R ef er en ce  in
S o v ie t E xp lo si ves G en er al  Ind ex.

?i £2 £ek hn ic he s] ^Y e_ sc )s ta yy  ( c o n t’d ) •

30% & b o i le d  l in s e e d  o i l  (o r  t a r )  10%. I t s  b u rn in g  r a t e  i s  3 .1  mm/ sec 
an d c a n d le  po w er  2000 .

b)  W hit e  l i g h t  (B e ly i  o g o n 1 ) - b a ri u m  n i t r a t e  55%, m ag ne sium  po w de r 35% 
& s h e l l a c  ( r o s i n ,  o r  t a r )  10%. I t s  b u rn in g  r a t e  i s  3 .0 - 4 .7  mm/se c an d 
c a n d le  po w er  2800-3 800  (d ep e n d in g  up on  th e  b in d e r  us ed ).

A t y p i c a l  i g n i t i n g  c o m p o s it io n  i s  i l l u s t r a t e d  by  a  c o m p o s it io n  
c o n s i s t i n g  o f : b a ri u m  n i t r a t e  48%, b a ri u m  p e ro x id e  30%, m ag ne sium  
po w de r 13% & " I d i t o l "  9% o r b a ri u m  p e ro x id e  80%, m ag ne si um  18% & bin d<  
2%.

T hese  t r a c e r  & i g n i t e r  c o m p o s it io n s  a r e  u sed  i n  a l l  ty p e s  o f 
am m unit io n  fr om  23 -mm HE S h e l l  to  120-mm HE S h e l l .

IV . I n c e n d ia r y  C o m posit io ns  a r e  o f  tw o ty p e s :

C la s s  A o r T h e rm ite - ty p e  e x p lo s iv e  - a )  P o ta s s iu m  P e r c h l o r a t e  55%» & 
m ag nesi um /a lu m in um  a l l o y  45%* b)  f e r r i c  o x id e  50%, re d  p h o sp h o ru s  307>
& al um in um  20% ’ c )  b a ri u m  n i t r a t e  507o & m ag nesi um /a lu m in um  a l l o y  50%,* 
d) b a ri u m  n i t r a t e  44%, p o ta s s iu m  n i t r a t e  6%, f e r r i c  o x id e  (Fe2CL ) 21%, 
al um in um  13%, m ag ne sium  12% & b in d e r  4% ^and e ) b a ri u m  n i t r a t e  26%, 
f e r r i f e r r o u s  o x id e  (F e^ O^)  50% & alum in um  24%. C o m p o sit io n s  a ) , b) &
c) a r e  u sed  in  r i f l e  b u l l e t s  an d s m a l l - c a l i b e r  s h e l l s  d e s ig n e d  m ain ly  
f o r  i g n i t i n g  f u e l s .  C o m p o sit io n  d) i s  u se d  i n  76-mm S h e l l s  an d 
C o m p o sit io n  e ) i s  u sed  a s  a f i l l e r  f o r  A e r ia l  Bomb s.

C la s s  B in c e n d ia r y ,  n o t c o n ta in in g  o x i d i z e r s ,  a n d /o r  o f  s e l f - i g n i t i n g  
ty p e  -  a )  " E le c t r o n  Bom b", in v e n te d  by th e  G er m an s,  c o n s i s t s  o f  a  t h i c k
w a l le d  Mg /Al s h e l l  f i l l e d  w i th  a s p e c i a l  p r im in g  c o m p o s it io n  & 

a lu m in u m /i ro n  o x id e  m ix tu r e ’ b) o rg a n ic  c o m b u s ti b le  s u b s ta n c e s  
( g a s o l in e ,  k e ro s e n e , t a r  an d o th e r  h a rd e n e d  o r th ic k e n e d  f u e l s ) ”, c ) 
s p o n ta n e o u s ly  i g n i t i n g  s u b s ta n c e s  su ch  a s  w h i te  p h o sp h o ru s , hyd ro g en  
p h o s p h id e , h y d ro g en  s i l i c i d e  & some o rg a n o -m e ta l co m pounds.

An in c e n d ia r y  Hand G re nade c o n ta in e d  a s e l f - i g n i t i n g  m ix tu re  o f 
y e ll o w  p h o sp h o ru s  d i s s o lv e d  in  c a rb o n  d i s u l f i d e .  As so on  a s  th e  c a rb o n  
d i s u l f i d e  e v a p o ra te d , th e  p h o sp h o ru s  i g n i t e d .  Th e a d d i t i o n  o f o i l  o r 
p e tr o le u m  p ro lo n g e d  th e  ti m e  o f b u r n in g . T h e rm it e  m ix tu re s  w ere  a l s o  
ad ded  so m eti m es to  a s s u r e  a h ig h e r  t e m p e ra tu re . I n c e n d ia r y  S h e l l s  u se d  
by th e  S o v ie ts  d u r in g  WW I I  in c lu d e d  7.62 -m m, 20-mm & 2 3 -mm Sm al l Arms ; 
an d 4 5 -mm, 57-m m, 76 .2* mm , 85-m m, 107-mm  & 122-mm c a l i b e r  R ounds.

Se e a l s o  R u s k ii  k o k te l ’.

? l . s t i c h e s k i i _ d i n a m i t  DYNAMITE
( P l a s t i c  D ynam ite)

See un der  D in am it .
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S o v i e t  E x p l o s i v e s
R e f e r e n c e  i n  
G e n e r a l  I n d e x

, AMMONIUM NIT RATE  DYNAMIT , .
P o b e d i t  POBEDIT

A c o a l  m in in g  e x p lo s iv e  w h ic h  i s  e s s e n t i a l l y  an  Am mo nit  (q v ) to  
w h ic h  8-10 % o f  N i t r o g l i t s e r i n  (q v ) i s  a d d e d . S e v e ra l  c o m p o s i ti o n s  a r e  
kn ow n.  The y a r e  m or e s e n s i t i v e  to  i n i t i a t i o n  an d a r e  m or e r e s i s t a n t  to  
m o is tu re  th a n  A m m onit es . The y a r e  a l s o  n o t a f f e c t e d  by  low te m p e ra tu re  
a s  a r e  G e l a t i n  D ynam it es ( s e e  S tu d e n is ty i_ d in a m i t  o r  Z h e l a t i n ^ d i n a m i t ) .

R usskaya  sm e s ’ ( R u s s ia n  M ix tu re )  RUSSKAYA SMES1

T h is  name  was  o r i g i n a l l y  a p p l i e d  to  a c a s t a b l e  e x p lo s iv e  c o m p o s it io n  
a l s o  c a l l e d  Am m on to l.

A. G. G o r s t ,  "P o ro k h a  i  V z ry v c h a ty iy e  V e s h c h e s tv a "  (P ow ders  an d 
E x p lo s iv e  S u b s ta n c e s ) ,  Gos I z d a t  Obo ro n Pr om , M oskv a ( 1 9 5 7 ) , p ag e  99 
l i s t s  th e  c u r r e n t  c o m p o s it io n  o f  R uss kaya  sm es’ a s  P i c r i c  A cid  51 .5%  & 
d i n i t r o n a p h t h a l e n e  48.57> ( a l s o  c a l l e d  R u s k i i_ § p la v )  . I t  wa s u sed  d u r in g  
WW I I  a s  a b u r s t i n g  c h a rg e  i n  A n t i ta n k  La nd  M in es,  Bombs & S h e l l s .

Th e J a p a n e s e  u sed  a s i m i l a r  c o m p o s it io n , c a l l e d  O na ya ku , a s  a 
b u r s t i n g  c h a rg e  i n  S h e l l s .  .

R u s s k i i  k o k te l ’ ( R u s s ia n  C o c k ta i l )  RUSSK II KOKTEL1

An in c e n d ia r y  l i q u i d  c o n s i s t i n g  o f P o ta s s iu m  C h lo r a te  807> & 
n i t r o b e n z e n e  ( n i t r o l o l u e n e  o r  n i t r o x y le n e )  20%.  T h is  m ix tu re  i g n i t e s  
wh en  to u c h e d  w i th  a  d ro p  o f  c o n c e n t r a te d  n i t r i c  a c i d .  I t  was  u se d  
d u r in g  WW I I  a g a i n s t  t a n k s .

R u s k ii  s p la v  (R u s s ia n  A ll o y
o r  F u s io n )

Same c o m p o s i ti o n  a s  c u r r e n t  Rys§U3 Ysk§iBgs2  •

RUSSKAYA SMES'
, i

S h e d it  CHEDDITE

T h is  e x p lo s iv e  i s  n o t  u sed  i n  th e  USSR s in c e  A l m a t r i t ,  w h ic h  
i s  s t a b l e  an d l e s s  s e n s i t i v e  th a n  C h e d d it e , can  be u s e d  f o r  t h e  sam e 
p u r p o s e s .

 
 
 
 

 

 
 

 
 

 

 
 

 

 
 



S o v ie t  E x p lo s iv e s
■Ref er en ce  in  
G e n e ra l In d ex

S h n e id e r i t  SCHNEIDERITE

T h is  e x p lo s iv e  wa s a d o p te d  by th e  S o v ie ts  fr om  th e  F re n ch  an d 
h as  th e  a p p ro x im a te  c o m p o s it io n : Ammonium N i t r a t e  88% & d i n i t r o n a p h t h 
a le n e  12%. I t s  p r o p e r t i e s  a r e  r e p o r t e d  a s  f o ll o w s :  H eat o f  e x p lo s io n  
921  k c a l/ k g m ; te m p e ra tu re  d ev e lo p e d  on  e x p lo s io n  28 70 °C ;' vo lu m e of 
g a s e s  e v o lv e d  on  e x p lo s io n  918  l i t e r s / k g ;  an d v e l o c i t y  o f d e to n a t io n  
51 00  m e t e r s / s e c .

E x a m in a ti o n , a t  P ic a t in n y  A rs e n a l d u r in g  WW I I ,  o f a S o v ie t  
76 .2 -m m HE S h e l l  show ed  t h a t  i t  c o n ta in e d  a b u r s t i n g  c h a rg e  o f  
S c h n e id e r i t ,  a  b o o s te r  o f  T e t r y l  an d a b o o s te r  su rro u n d  o f TNT.

Se e a l s o  D in a. ft aJ X t^ Zje jm je jiy_ ij  an d AQhjre jL Ao^  J a p a n e s e ,
I t a l i a n  & F re n ch  E x p lo s iv e s .

S h o k o la d n y i p o ro k h  o r  B u ry i po ro kh  
Se e B u ry i p o ro k h .

BROWN POWDER

S k a l ’n y i  am m on it AMMONITE

A p r e s s - lo a d e d  i n d u s t r i a l  e x p lo s iv e  u se d  f o r  ro c k  b l a s t i n g .  
S k a l* n y i am m on it No . 1 c o n s i s t s  o f a m ix tu re  o f RDX, alum in um  po wde r & 
c a lc iu m  s t e a r a t e .  S k a l* n y i am mon it No.  2 c o n s i s t s  o f RDX c o a te d  w it h  
Ammonium N i t r a t e .

Se e a l s o  Am mo nit .

S o s ta v y  zam ed le nnago  BLACK POWDER
d e y s tv iy a  (D ela y  C o m p o sit io n s)

D ela y  c o m p o s it io n s  fo und i n  S o v ie t  t i m e - t r a i n  fu z e  r i n g s ,  
exam in ed  a t  P i c a t in n y  A rs e n a l , w er e o f  M i l i t a r y - t y p e  B la ck  Pow der .
Su ch  a c o m p o s it io n  wa s use d  in  th e  Fu ze  o f  45-mm & 76 .2-m m HE Arm or - 
P i e r c i n g  S h e l l s ,  in  85-mm I n c e n d ia ry  A rm o r-P ie rc in g  S h e l l s ,  an d in  
107-mm HE S h e l l s .

Se e a l s o  C horn y i p o ro k h .

S t i f n a t  s v i n t s a  o r T r i n i t r o -  
r e s o r s i n a t  s v i n t s a  (TNRS)

LEAD STYPHNATE

I t  i s  u sed  i n  some S o v ie t  D e to n a to rs  a s  a  s e p a r a te  to p  l a y e r  o v e r 
Le ad  A zid e b u t n o t  m ix ed  w ith  i t  a s  i n  th e  USA.
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So vie t E xp lo si v es R ef er en ce  in  
G en er al  In de x

S t i f n a t  s v in ts a  or  T r in i t ro n
r e s o r s in a t  s v in ts a  (T NRS5 (c on t'd ) LEAD STYPHNATE

See a ls o  A zi do^te ner osg ovaya,  & zi d_gv in tg 3, f e p g iu l i .d e to n a to ry  
& N ak oP na ya _s m es 2.

S tu d e n is ty i d in am it  (G e la ti n  Dynami te ) GELATIN DYNAMITE

See  a ls o  T e t r i t o l  & Tet ri to l3 G hek so ghen _B ri za ntn oye_ V V .

T e t r a e r i t r i t _ n i t r a t  (TEN) PETN

S tr a ig h t co m pr es se d PETN is  us ed  in  th e  m an ufa ct ure  o f D eto nat in g  
F u se s(D e to n ir u y o u sh ch ii _ sh n u r)  and  as  th e  bas e char ge  in  some D et onat or 
Caps (K a p s iu li _ d e to n a to ry ) . When d e s e n s it iz e d  or p h le gm ati zed , i t  i s  
us ed  as  a b u rs ti n g  ch ar ge in  Sh ap ed -C ha rge P r o j e c t i l e s .  See  F le g m ati z i^  
rov anny i_TE N.

A. G. G o rs t,  "P or ok ha  i  V zr yvch at yiy e V es hch es tv a"  (Pow ders and  
E xplo si ve S u b s ta n ce s),  Gos Iz d a t Obo ron Prom, Maskva (1 957),  pa ge s 95 ,
98 & 100j r e p o r ts  th a t  m ix tu re s  c o n ta in in g  PETN (o r RDX) w it h  TNT or 
o th e r ex p lo s iv es  (o r p h le g m a ti ze rs ) a re  a ls o  us ed  in  sh ap ed -c har ged  
am m un iti on .

T e tr a z en  TETRACENE

I t  i s  us ed  as  a s u b s t i t u t e  fo r  Me rcu ry Fulm in at e in  some Prim in g 
C om po si tion s ( c h ie f ly  mix ed w it h  Lead S ty phnat e)  fo r  p e rc u ss io n  c ap s .
One su ch  m ix tu re  i s  c a l le d  Na ko l]n aya_sm eg2 (q v ) .

One so urc e  r e p o r ts  th a t  T e tr azen  p la y s  th e  r o le  of a p h e lg m a ti ze r 
when  mixed  w it h  Lead S ty p h n a te , and  2-37> in  adm ix tu re  w it h  Lead Azide  
in c re a se s  i t s  s e n s i t i v i t y  to  s ta b  a c t io n .

T e t r i l  TETRYL

I t s  m anufa ct ure  was be gu n in  R uss ia  in  1910 . S tr a ig h t  T e t r i l  i s  
us ed  co m pr es se d as  a base  char ge in  d e to n a to rs , as  a b o o s te r ch arg e , and  
in  some d e to n a t in g -fu s e  co m p o si ti o n s.  T e tr y l i s  a ls o  us ed  ph le gm ati zed , 
and in  some co m posi te  e x p lo s iv e s  in te n d ed  as  b u rs ti n g  ch ar ges  fo r 
P r o j e c t i l e s .

See Z h ir o v ’s V zr yv ch at yy e v esh ch estv a .
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S o v ie t  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

T e t r i t o l  TETRYTOL

M ix tu re s  o f .T e t ry l  & TNT in  v a r io u s  p r o p o r t io n s  s i m i l a r  to  US 
c o m p o s i ti o n s . Th ey  a r e  c a s t a b l e  e x p lo s iv e s  u sed  as b u r s t i n g  c h a rg e s  i n  
P r o j e c t i l e s  an d i n  D e m o li ti o n  B lo c k s .

> i

T e tr i to l -G h e k s o g h e n  B r iz a n tn o y e  PTX-1
VV (V z ry v c h a to y e  v e s h c h e s tv o )

A p r e s s - lo a d e d ( o r  c a s t - l o a d e d ) ,  t e r n a r y  e x p lo s iv e  m ix tu re  c o n s i s t 
in g  o f RDX 71 .9 % , TNT 16 .4%  & T e t r y l  11 .7% . I t  i s  p re p a re d  by  m e lt in g  
T e t r y t o l  an d a d d in g  th e  a p p r o p r i a t e  am ou nt  o f  RDX (G he k% og hQ n) , o r  by 
a d d in g  th e  a p p r o p r i a t e  am ou nt  o f T e t r y l  ( I e t r £ l )  to  RDX/TNT m ix tu re s  
( c a l l e d  C o m p o sit io n  B o r  C y c lo to l i n  US A) .

T h is  e x p lo s iv e  wa s use d  i n  76 .2-m m A rm o r-P ie rc in g  HE S h e l l s ,  w hic h  
c o n ta in  an  I n c e n d ia r y  C ha rg e ( o f  b a ri u m  n i t r a t e  38 .9 % , al um in um  po wde r 
46.1 % , TNT 14 .7%  & s u l f u r  0.3% ) p r e s s  lo ad e d  i n t o  th e  p o in t  ( n o s e ) .

Th e know le dge o f em plo y in g  t e r n a r y  m ix tu re s  o f e x p lo s iv e s  to  
o b t a in  g r e a t e r  po wer  & h ig h e r  b r i s a n c e  th a n  a v a i l a b l e  w i th  b in a r y  
m ix tu re s  wa s g a in e d  by  a n a ly s i s  a t  P ic a t in n y  A rs e n a l o f S o v ie t  76 .2-m m 
AP HE S h e l l s .

US c a s t a b l e  f i l l e r s ,  s u g g e s te d  by  th e  S o v ie t  m ix tu re , a r e  c a l l e d  
PT X -1 . The y o f f e r  c o n s id e r a b le  a d v a n ta g e s  f o r  m i l i t a r y  a p p l i c a t i o n s .

TNRS ( T r i n i t r o r e s o r s i n a t  s v in t s a )
Se e S t i f n a t  s v i n t s a .— —— — — T- —  — — — — -

LEAD STYPHNATE

T ol o r T r o t i l  TNT

Th e f i r s t  TNT p l a n t  wa s b u i l t  in  R u ss ia  a b o u t 1907. TNT i s  
m a n u fa c tu re d  by  e i t h e r  th e  b a tc h  m etho d o r a s e m i- c o n ti n u o u s  m etho d 
a s  d e s c r ib e d  by  N. A. S h i l l i n g ,  " V z ry v c h a ty iy e  V e sh c h e s tv a  i  
S n a r ia z h e n iy e  B o y e p r ip a s s o v ” (E x p lo s iv e s  an d L o ad in g  o f A m m unit io n),  
O b o ro n g h iz , Moskva (1 9 5 5 ) , page  80 . •

S t r a i g h t ,  c a s t  TNT i s  use d  as  a b u r s t i n g  c h a rg e  i n  S h e l ls  (45-mm  
HE & 57-mm HE) , Hand G re nades  & D e m o li ti o n  C h a rg e s . S t r a i g h t ,  p r e s s e d  
TNT i s  so m etim es use d  a s  a b o o s te r  su rr o u n d  i n  i n s t a n c e s  w here  th e  m ai n 
b u r s t i n g  c h a rg e  (s u c h  a s  in  S h n e id e r i t )  i s  d i f f i c u l t  to  d e to n a te  by  a 
b o o s te r  a lo n e .  TNT i s  u se d  a l s o  in  a nu mbe r o f  c o m p o s it e  e x p lo s iv e s  
su ch  a s  A lu m it  1; Amatol^ Ammonal*, Am mo nit ; Am mo nit , P r e d o k h r a n i t e l f n y i ;
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S o v ie t  E x p lo s iv e s R e fe re n c e  in  
G e n e ra l In d ex

T o l o r  T r o t i l  ( c o n t ’d )

Am mo nto l* F l e g m a t i z i r o v a n n y i _ t r o t i l J  K ^ l . s p la v ' K ^ ^ s p l a v ’ L ^ sp la v ,'  
T e t r i t o l *  T e tr i to l -G h e k s o g h e n _ B r iz a n tn o y e  VV, an d o t h e r s .

TNT

T r a s s i r  uyus c h iy e  _s o s  t a y y  PYROTECHNIC S
( T ra c e r  C o m p o s it io n s )

See  u n d e r  P i r o t e k h n ic h e s k iy e _ s o s ta v y .
• i

T r i n i t r o f e n o l  o r  M e l in i t  PICR IC ACID

See P ik r in o v a y a  k i s l o t a .

T r i n i t r o r e s o r s i n a t  s v i n t s a  LEAD STYPHNATE

Se e S t i f n a t  s v i n t s a .

T r o t i l  o r  T o l

Se e T o l .

TNT

U d a rn y iy e  o r  I n i t s i i r u y u s h c h i y e  PRIMER & INITIATING  COMPOSITIONS
s o s ta v y

M os t S o v ie t  p e r c u s s io n  p r im in g  an d i g n i t i n g  c o m p o s i ti o n s  u se d  
i n  c a r t r i d g e  c a p s  & fu z e s  c o n s i s t  o f  M er cu ry  F u lm in a te , P o ta s s iu m  
C h lo r a te  6c a n ti m o n y  s u l f i d e  w i th  o r  w i th o u t  an  a b r a s i v e  a d d e d .

Some ex am p le s  o f  c u r r e n t  c o m p o s it io n s  a r e  a s  f o l lo w s :

I .  K a p s iu l v o s p l a m e n i t e l 1 ( I g n i t o r  C ap )’ a ) f o r  R i f l e  & R e v o lv e r  - 
M erc ury  F u lm in a te  16 .7 % , P o ta s s iu m  C h lo r a te  55 .5% & a n ti m o n y  t r i s u l f i d e  
27 .8 % ' b) f o r  P i s t o l  ( p i s t o l e t n y i )  -  M erc ury  F u lm in a te  25%,  P o ta s s iu m  
C h lo r a te  37 .5%  & an ti m o n y  t r i s u l f i d e  37 .5% ; c ) f o r  M in e th ro w in g  
(m in o m e tn y i)  -  M erc ury  F u lm in a te  35%, P o ta s s iu m  C h lo r a te  40% & an ti m o n y  
s u l f i d e  25%,' d ) f o r  RGM Cap u sed  i n  D e to n a ti n g  Fu ze  - M erc ury  F u lm in a te  
50%, P o ta s s iu m  C h lo r a te  25% & a n ti m o n y  t r i s u l f i d e  25%* e ) n o n - c o r r o s iv e  
p e r c u s s io n  m ix tu re  (N e k o rro d ir u y o u s h c h ik h  u d a rn y k h  s o s ta v o v )  f o r  r i f l e  
( m o n te k r i s to )  - M erc ury  F u lm in a te  67 .8 % , b a ri u m  n i t r a t e  29 .6%  & 
a n ti m o n y  s u l f i d e  2.6 %,’ an d f )  N e e d le - a c t io n  o r  P r i c k i n g - a c t i o n  
C o m p o s it io n  - Se e N ako l^ naya^sm es \

I I .  S o v ie t  pre-WW I I  I n i t i a t i n g  C o m p o sit io n s  c o n s i s t e d  o f a  s i n g l e  
c h a rg e  o f Lea d S ty p h n a te . Some o f  th e  c u r r e n t  D e to n a to r s  c o n ta in  i n s t e a d  
a  to p  l a y e r  o f  Lea d S ty p h n a te  ( S t i f n a t _ s y i n t s a ) 9 an  i n t e r m e d ia t e  l a y e r  
o f  Le ad  A z id e  ( A z id _ § v in t s a ) , an d a b o tt o m  l a y e r  o f  T e t r y l  ( T e t r i l ) ,  PETN 
( T e t r a e r i t r i t  n i t r a t ,  a b b r e v ia t e d  TE N) , o r RDX (G h e k so g h e n ) .

Se e a l s o  K ^ g s i u l i ^ d e t o n a to r y .
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R e fe r e n c e  i n
S o v ie t  E x p lo s iv e s  G e n e ra l  In d e x

PYROTECHNICSZ a z h i g a t e l l n y i y e _ s o s t a y y  ( I n c e n d ia r y  
Compositions)

S ee u n d e r  P i r o t e k h n i c h e s k i y e  s o s t a v y .

Zhelatin dinamit or
Studenistyi dinamit (Gelatin Dynamite)

GELATIN DYNAMITE

Zhirova Vzryvchatyiye_veshchestva ZHIROV’S EXPLOSIVES

High*explosive mixtures based on Tetryl (Tetril) were patented in 
t h e  USSR i n  19 27  a s  f o l l o w s :

I fa) Tetryl 100 parts & Ammonium Perchlorate 150 parts are moistened with 
a mixture of ammonium hydroxide & acetone, ground, mixed & dried.

b) Tetryl 100 parts & Potassium Perchlorate 120 parts are treated as
above. ’

[Ref: N. F. Zhirov, Russian Patent 4283 & 4284 (1927) and Chemical 
Abstracts 22, 4821 (1928)] .
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SOVIET UNION

Unusual Research & Development in the Field
of Explosives

’’The Effect of Physical Structure and State of Aggregation on the Sensitivity 
of Explosives”

The question of the influence of physical factors on the detonation of 
explosives is of great theoretical interest since such questions and factors 
relate to many aspects of the mechansim of propagation of detonation. It is 
reported that liquid TNT detonates only if the diameter of the specimen is 
above 32 mm. Granular TNT, compressed to the same density as liquid TNT., 
detonates at diameters of 2.1 mm and above. The minimum (critical) diameters 
for Nitroglycerin are: Liquid NG 2.3 mm & solid NG less than 2.0 mm. Gas 
spaces between the explosive particles facilitates detonation, presumably 
because hot gases spread the detonation.

r r

fRef: A. Ya. Apin & V. K. Bobolev, Zhurnal Fizicheskoy Khimii (Journal of
Physical Chemistry, Russia) 20, 1367-70 (1946) (in Russian) in Chemical 
Abstracts 44, 3297 (1947)1.
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SOVIET UNION

U nusu al R e se a rc h  & D ev el op m en t i n  th e  F ie ld

o f E x p lo s iv e s  ( c o n 't )

"An E le c tro m a g n e ti c  M eth od  D esi gned  t o  M ea su re  th e  Sp ee d o f  E x p lo s io n  
P r o d u c ts "

Th e d i r e c t  s tu d y  o f  th e  sp eed  o f  th e  e x p lo s io n  p ro d u c ts  i s  o f  g r e a t  
im po rtan ce  fro m th e  v ie w poin ts  both  o f th e  de ve lopm en t o f th e  th e o ry  o f 
d e to n a t io n  an d o f th e  p r a c t i c a l  u t i l i z a t i o n  o f  e x p lo s iv e s .

A new m et ho d i s  d e s c r ib e d  b ased  on  m e a su ri n g  th e  e .m . f .  i n  a c o n d u c to r  
m ov in g i n  a  m a g n e ti c  f i e l d  w i th  e x p lo s io n  p r o d u c t s .  A c o p p e r o r  al um in um  
f o i l  0 .3  to  0 .5  mm t h i c k  i s  u sed  as th e  c o n d u c to r . The e .m . f .  i s  re c o rd e d  by  
means  o f  a c a th o d e - r a y  o s c i l lo g r a p h ,  an d th e  speed  (U)  i s  c a l c u l a t e d  fr om  th e  
e q u a ti o n :

U = (6/H 1)  X 108  ctn /se c 

w her e G = e .m .f .

H = m ag n e ti c  f i e l d  s t r e n g th

1 = c o n d u c to r  le n g th

Th e e x p e r im e n ts  w ere  c a r r i e d  o u t on  sam p le s  o f TNT an d o f 50 /5 0  
TNT/RDX (T ro t i l- G h e k s o g h e n , a b b re v ia te d  TG in  R u s s ia n ) . Th e r e s u l t s  o b ta in e d  
(w i th  an  a c c u ra c y  w i t h in  37o) a r e  somew ha t lo w e r,  a s  a  r e s u l t  o f  th e  co nden 
s a t i o n  o f io n iz e d  e x p lo s io n  p r o d u c ts , th a n  th o s e  r e s u l t s  o b ta in e d  by  o th e r  
m e th o d s . ’

Q<ef:  V.M . Z a i t s e v ,  P .F . P o k h il  & K.K . Shve do v,  D okl ad y A kad em ii  Wauk
(P ro c e e d in g s  o f  Acade my  o f  S c ie n c e , R u s s ia )  132 , 1339-4 0  (1 960)^ .
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SOVIET UNION

Unusual Research & Development in the Field
of Explosives (con’t)

"Mechanism of the Effect of Liquid Layer During Burning of Mixtures"

The combustion of Ammonium Perchlorate & potassium base mixtures as 
fusible and infusible fuels within a 1-350 atmosphere pressure range was 
investigated. I.A. Tereshkin had calculated that the temperature of 
combustion of Ammonium Perchlorate was 1580 K, that of a stoichiometric , 
mixture of Ammonium Perchlorate with coke 3390° K and with paraffin 3280° K. 
The fuel & oxidizer were sifted thru an 025 screen. The particles of the 
Ammonium Perchlorate base mixture were less than 25OU»• The paraffin 
mixtures were mixed with an oxidizer & paraffin solution in "boot" gasoline 
which was afterwards completely removed. When one of the mixture’s 
components liquifies during combustion, the mixture burns according to the 
mechanism of individual explosive materials. A hypothesis is advanced on 
the liquid layer mechanism during combustion of mixtures.

[̂ Ref: A.P. Glazkova, Zhurnal Fizicheskoy Khimii (Journal of Physical
Chemistry, Russia) 37, No. 5, 1119-23 (1963)J.

 

 
 

 
 

 
 

 
 

 
 

 



SOVIET UNION

Unusual Research & Development in the Field
of Explosives (con’t)

"Study of the Transition to Detonation in the Combustion of Explosives at 
Elevated Pressures"

PETN, RDX, and tetryl explosive charges were used to determine 
the effect of grain size and density'on the increase of combustion rate 
obtainable at pressures up to 1000 atm. Crystalline explosives of eight 
different average particle sizes ranging from 5 to 730u» were compacted into 
plexiglass tubes to densities of 0.28— 1. The gas permeability of the 
specimens was determined and plotted against the density. The combustion 
rate was determined in a constant-pressure bomb filled with nitrogen. The 
combustion process was studied with a photoregister. Burning-rate-versus-
pressure curves showed that at low pressures the combustion rate of 

powdered low-density explosives is the same as that of cast explosives. At 
critical pressure, a transition from normal to accelerated combustion occurred 
The critical transition pressure increased with increasing density and 
decreased with increasing particle size. In PETN, the transition takes place 
at lower pressures than in the faster burning RDX. PETN (200p,. particle size 
and 1.117 g/cin in density) burned under 50 atm at the normal rate, but RDX 
under the same conditions burned ten times faster than the normal rate. The 
average burning rate under the accelerated regime was 10-— 100 times higher 
than the normal rate. The accelerated rate increased with increasing pressure 
and was a function of particle size and density. The transition from de
flagration to detonation was not observed in the pressure range studied. The 
relative combustion stability of powdered explosives under elevated pressures 
depended primarily on the nitrogen gas concentration in the explosive. 
Accelerated combustion is discussed in terms of a mechanism involving the 
penetration of .combustion products into the porous explosive.

[Ref: K.K. Andreyev & S.V. Chuyko, Zhurnal Fizicheskoy Khimii (Journal of
Physical Chemistry, Russia) 37, No. 6, 1304-10 (1963 Ĵ .
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SOVIET UNION

U n u su a l R e se a rc h  & D ev el opm en t i n  th e  F ie ld
o f  E x p lo s iv e s  ( c o n ’t )

"C om bust io n  M ec ha ni sm  o f N i t r o g l y c e r i n  Po w de r an d o f  RDX"

Th e d i s t r i b u t i o n  o f  l i g h t  a b s o r p t io n  an d te m p e ra tu re  a lo ng  th e  a x i s  
o f fl a m es  o f  n i t r o g l y c e r i n  Do wd er ( B a l l i s t i t e  H) an d RDX a t  p r e s s u r e s  o f  
(2 2 0 .5 —4 4 0 .1 )  • K r  new to n /i n  w ere  m easu re d  i n  a c o n s t a n t - p r e s s u r e  bomb by  an  
i n f r a r e d  p y ro m e te r  o r i g i n a l l y  d e v e lo p e d  f o r  te m p e ra tu re  m easu re m en ts  a t  
60 0— 35 00 °K . T h re e  d i s t i n c t  zo n es  w ere  d i s t i n g u i s h e d  on  th e  c u rv e s  o f  te m p e ra 
tu r e  an d a b s o r p t io n  v e r s u s  d i s t a n c e  f o r  th e  pow der.  A b s o rp ti o n  d e c re a s e d  t o  a 
min imum in  th e  f i r s t  zone an d i n c r e a s e d  in  th e  s e c o n d . In  th e  t h i r d  zone  th e  
te m p e ra tu re  r e a c h e d  a ma xim um . Onl y tw o zo n es w ere  .o b se rv ed  f o r  RDX; a b s o r p t io n  
d e c re a s e d  i n  th e  f i r s t  an d re m a in e d  c o n s ta n t  i n  th e  s e c o n d . The  r e s u l t s  
i n d i c a t e  t h a t  th e  co n d e n se d  p h a se  i s  d i s p e r s e d  d u r in g  c o m b u s ti o n  a t  e le v a te d  
p r e s s u r e s .  In  th e  c o m b u s ti o n  o f  th e  pow der,  th e  c o m b u s ti o n  e f f i c i e n c y  an d 
te m p e ra tu re  i n c r e a s e d  c o n t in u o u s ly  w i th  p r e s s u r e  up to  a maximum o f 23 50 °K  a t  
(4 90  — 53 9)  *10^ new to n/in  . Th e le n g th  o f  th e  c o m b u s ti o n  zone d e c re a s e d  w i th  
in c r e a s in g  p r e s s u r e .  The  te m p e ra tu re  p r o f i l e  o f  th e  po wde r fl a m e  wa s S -s h a p e d . 
D e te rm in a t io n  o f  h e a t  r e l e a s e  sh ow ed  t h a t  in  th e  co n d en sed  p h a se  i t  i n c r e a s e s  
w it h  i n c r e a s i n g  p r e s s u r e .  The am ou nt  o f h e a t  r e l e a s e d  i n  th e  co n d e n se d  p h a se  
an d i t s  r o l e  i n  h e a t i n g  o f th e  c h a rg e , co m pa re d to  th e  o v e r a l l  h e a t  r e l e a s e ,  
a re  g r e a t e r  f o r  n i t r o g l y c e r i n  pow der  th a n  f o r  RDX.

tp .e f:  P .F .  P o k h i l  & V.M . Ma i t s e v ,  I n z h e n e r n o - F iz ic h e s k i i  Z h u rn a l
(E n g in e e r in g - P h y s ic s  J o u r n a l ,  R u s s ia )  6 ,̂ 94-9 9  ( 1 9 6 3 )J .
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R e fe re n c e s  f o r  S o v ie t,  E x p lo s iv e s *

M. S uk h are v sk y  6c F. P e rsh a k o v , "K urs  T e o r i i  V z ry v ch a ty k h  V e sh c h e s tv "
(C o u rs e  i n  th e  T heory  o f  E x p lo s iv e s ) , G osl z& at,  Moskva (1 932) ( i n  R u s s ia n ) .

S.  R o g in s k i,  "L ow -T em pera tu re  D eco m p o si ti o n  o f E x p lo s iv e s " , P h y s ik a l i s c h e  
Z e i t s c h r i f t  d e r  S o w je tu n io n  ( I n s t i t u t e  f o r  C hem ic al  P h y s ic s ,  L e n in g ra d )  1^
640-9 9  (1 932) ^ T r a n s l a t e d  fr om  German by G .S . de Veg a- Gom ez , F ra n k fo rd  
A rs e n a l L ib ra r y  T r a n s l a t i o n  No.  437 1̂ .

N. A. S o k o lo v , "K urs  T e o r i i  V zry v ch a ty k h  V e sh c h e s tv "  (C o u rs e  i n  th e  T heory  
o f  E x p lo s iv e s ) ,  Moskva (1 937) ( i n  R u s s ia n ) .

A.W. M ayer , '^ C h e m ic a l- T e c h n ic a l D ic t io n a ry "  (G e rm a n -E n g li s h -F re n c h -R u s s ia n ) , 
C hem ic al P u b l i s h in g  Com pan y, B ro o k ly n , N.Y.  (1 9 4 2 ) .

A .B . S c h i l l in g ," E x a m in a t io n  o f 45-mm AP A n t i ta n k  P r o j e c t i l e ,  S o v ie t A m m unit io n",  
P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  122 9 (M arch  19 43 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  23*mm AP AT Round o f  S o v ie t A m m unit io n",  
P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  126 8 ( A p r il  1 9 4 3 ).

A .B . S c h i l l i n g ,  "7 6. 2- m m  HE S h e l l ,  R u ss ia n  w it h  R u ss ia n  PD F u ze" , P i c a t in n y  
A rs e n a l F ra g m e n ta ti o n  R ep o rt  108 ( Ja n u a ry  1 9 4 3 ).  .

A .B . S c h i l l i n g ,  "7 6. 2- m m  AP P r o j e c t i l e ,  HE Load ed , R u ss ia n  w i th  BD F u z e " , 
P i c a t i n n y  A rs e n a l F ra g m e n ta ti o n  R ep o rt  109  ( Ja n u a ry  1 9 4 3 ).

A .B . S c h i l l i n g ,  "G re n ad e , Han d,  F ra g m e n ta ti o n , R u ss ia n  FMAM-219V P ic a t in n y  
A rs e n a l F ra g m e n ta ti o n  R ep o rt  159 (O c to b e r 1 9 4 3 ).

V.K . M i i l l e r ,  " R u s s ia n -E n g li s h  D ic t io n a r y " ,  D u tt o n  & Company , New Yor k (1 9 4 4 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  76 .2-m m HE C/R o f  R u ss ia n  Am m un iti on  
FMAM -215",  P i c a t in n y  A rs e n a l T e c h n ic a l R epo rt  130 4 (Aug 1 9 4 4 ).

R.M.  D e n n is , " E x a m in a ti o n  o f  U n f ir e d  76 .2- mm  AP HE, P r o j e c t i l e  C/R  o f
R u s s ia n  A m m un it io n FMAM-213",  P ic a t in n y  A rse n a l T e c h n ic a l  R ep o rt  1306
(J u n e  19 44 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  U n fir e d  76 .2- mm  S h ra p n e l C/R o f  R u ss ia n  
Am m un it io n FMAM -214",  P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  130 9 ( A p r i l  1 9 4 4 ).

P .P .  K arp ov , " S re d s tv a  I n i t s i i r o v a n i y a "  ( I n i t i a t i n g  A g e n ts ) , G o z id a t Obo ro np ro m, 
Moskv a (1 945) ( i n  R u s s ia n ) . . ‘

A.B . S c h i l l i n g ,  "E x a m in a ti o n  o f  Hand G re n a d es , F ra g m e n ta ti o n  T ype,  Ma rk F,  
R u s s ia n  FMAM-219 an d 2 2 0 " , P i c a t in n y  A rse n a l T e c h n ic a l  R ep o rt  1497 
(F e b ru a ry  1 9 4 5 ).
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R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s *

’’A ll ie d , an d  Enemy E x p lo s iv e s " , A b erd een  P ro v in g  G ro und, M ary la n d  (1 9^-6 ).

W.A. S h i l l i n g ,  " V z ry v c h a ty iy e  V e sh c h e s tv a  i  S n a r ia z h e n iy e  B o y e p r ip a s s o v "  
( E x p lo s iv e s  a n d  L o a d in g  o f  A m m un it io n ),  O b o ro n g h iz , Moskv a (1 9^ -6 ) ( i n  R u s s ia n ) .

L.  I .  C a ll a h a m , ’’R u s s ia n - E n g l is h  T e c h n ic a l  and  C hem ic a l D i c t i o n a r y " ,  W il ey  &
S ons,  New Y or k (1 9 ^ 7 )•

Ya.  B.  Z e l ’d o v ic h  e t  a l ,  "K urs  T e o r i i  G o re n iy a , D e t o n a t s i i  i  V zry va" ( A C ours e  
i n  t h e  T h eo ry  o f  C o m b u sti o n , D e to n a ti o n  an d  E x p lo s io n ) , M o sk o v sk ii  M e k h a n ic h e sk ii  
I n s t i t u t ,  Moskya (1 9^- 7 ) j 2 Volum es  ( i n  R u s s ia n ) .

A . I .  G o l’b i n d e r ,  D o k la d y  A kadem ii  Wauk 5 9 , 2 6 1 -6 3  (1 9 ^ 7 )  ( i n  R u s s ia n )  [" T he  R ole  
o f  I n e r t  S a l t s  i n  S a f e ty  E x p lo s iv e s ’’, P i c a t in n y  A rs e n a l  T r a n s l a t i o n  47  ( J u l y  1959) 
b y  US J o i n t  P u b l i c a t i o n s  R e s e a rc h  S e r v i c e ] .

A. D. B l in o v , "K urs  A r t i l l e r i i "  ( A r t i l l e r y  C o u rs e ) , Voy en no ye  I z d a t e l ’s tv o ,
M os kv a;  Vo lum e J. (1 948 ) & Vo lum e 2. (1 949) o f  12 Vol um es  d e a l  w i th  e x p lo s iv e s  
an d am m u n it io n  ( i n  R u s s ia n ) .  ,

B. K uba lo v , "V zry vnoye D e lo , N au ch n o -T ek h n ic h esk o e  G orn oe O b sh c h e s tv o ,
S b o rn ik "  ( E x p lo s iv e  I n d u s t r y ,  S c i e n t i f i c  R e se a rc h  M in in g  S o c ie ty ,  C o l l e c t io n )
1949 , No. 43  (2 80  p a g e s )  ( H i s t o r i c a l  d e s c r i p t i o n  o f  th e  d e v e lo p m en t o f th e  
e x p lo s iv e s  a r t  i n  th e  USSR) ( i n  R u s s ia n ) .  ' ’

M. E.  S e r e b r ia k o v , "K urs  V n u tr e n n e y  B a l 'l i s t i k i "  (C o u rs e  i n  I n t e r i o r  B a l l i s t i c s ) ,  
O b o ro n g h iz , M oskv a (1 949 ) ( i n  R u s s ia n )  (E n g li s h  t r a n s l a t i o n  by D r.  V.A .
N e k r a s s o f f ,  f o rm e r ly  o f  A berd een  P ro v in g  G ro und, M a ry la n d ) .

D. K i f f e r ,  " E x a m in a ti o n  o f  U n f ir e d  2 3 -mm API C/R R u s s ia n " , P i c a t in n y  A rs e n a l 
T e c h n ic a l  R e p o rt 17 76  ( J u ly  1 9 5 0 ).

D. K i f f e r ,  " E x a m in a ti o n  o f  U n f ir e d  R u s s ia n  30-rnm In c e n d ia r y . C /R ",  P i c a t in n y  
A rs e n a l T e c h n ic a l  R e p o rt 1777 ( J u ly  1 9 5 0 ).

D. K i f f e r ,  " E x a m in a ti o n  o f  U n f ir e d  R u ss ia n  23-mm HE, C /R ",  P i c a t i n n y  A rs e n a l 
T e c h n ic a l  R e p o rt  1778  ( J u l y  1 9 5 0 ) . ’

R. M ar ch , "How Good  i s  S o v ie t  O rd n a n c e? " , O rd nan ce  36 , 75-8 1  (1 951)
(Discusses Soviet ordnance as judged by weapons captured during the Korean 
War o f  1 9 5 0 -5 3 ) .

G.M. C h in n , "T he  M ac hin e G un ",  B ure au  o f O rd nance , US Nav y,  W a sh in g to n , DC;
Vo lum e 1̂ (1 9 5 1 ) & Vo lum e 2 ( 1 9 5 2 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  85-mm APHE-T C/ R o f  S o v ie t  A m m un it io n 
Mod UBR-365K FMA M-2175", P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt 1807  (O c to b e r  
1 9 5 1 ).  '
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R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  85-mm HVAP-T, C/R o f  S o v ie t
A m m un it io n Mod UBR-365K  FMAM -2176", P ic a t in n y  A rs e n a l T e c h n ic a l R e p o rt
1808  (A ugust  1 9 5 1 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n fir e d  45-mm HE C/R o f S o v ie t  Am m un iti on  
Mod UO-243 W /F uz e KTM-1 FMAM -1120", P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt
1809  (O c to b e r  1 9 5 1 ).

A .B . S c h il li n g * , "E x a m in a ti o n  o f U n fir e d  45-mm  APHE-T C/R  o f  S o v ie t Am m un iti on  
Mod UBR -243  Z FMAM-1121", P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  1811 
(S ep te m b er 1 9 5 1 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  5 7 -mm HE C/ R o f  S o v ie t A m m un iti on  
Mod UO-271 FMA M-2227" , P i c a t in n y  A rse n a l T e c h n ic a l R e p o rt  1813 (S ep te m ber
19 51 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  5 7 -mm API -T  C/ R o f  S o v ie t Am m un it io n 
Mod UBZR-271 FMAM-1935" , P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  1814  
(A ugust  1 9 5 1 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  76 .2-m m HVAP-T C/R o f  S o v ie t  
A m m un it io n Mod UBR-354P FMAM-2153", P ic a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  
18 25  (O c to b e r  1 9 5 1 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  122-mm SF, HE, Round o f S o v ie t 
Gun A m m un it io n S h e l l  Mod OF 471H  an d C a r t r id g e  C as e Mod 47 1 FMAM-2229 
an d FMAM-2229A", P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt 1843 (N ov em be r 1 9 5 1 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  45-mm  HVAP-T C/R o f  S o v ie t
Am m un it io n Mod UB P-2 43P  FMAM-2178", P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt
18 10  ( J a n u a ry  1 9 5 2 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  U n f ir e d  57-mm HVAP-T C/R o f  S o v ie t Am m un iti on  
Mod UBR -271 P" , P i c a t in n y  A rs e n a l T e c h n ic a l R e p o rt  1812  (F e b ru a ry  1 9 5 2 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  76 .2-m m HEAT-T .C/R o f  S o v ie t 
A m m un it io n Mod UBP-353M FMAM-2268", P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  
182 4 ( J a n u a ry  1 9 5 2 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  85-mm HE C/R o f  S o v ie t Am m un iti on  
Mod UO-365K  FMAM-2174" , P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  1826  (M ar ch
19 52 ) . '

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  U n f ir e d  122-mm HE, S h e l l ,  Mod OF- 46 2,
S o v ie t  FMAM-1497 an d C a r t r id g e  C ase , Mod ZH -46 3 FMAM-1497A f o r  H o w it ze r 
S o v ie t  Mod 1 938" , P i c a t in n y  A rse n a l T e c h n ic a l R e p o rt  1827 (A ugust  19 52 ) 
and Memorandum R ep o rt  2 (M ar ch  1 9 5 2 ).
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R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  76 .2-m m HE Rou nd w i th o u t  Fuz e o f 
S o v ie t  A m m un it io n Mod UO -361 -D  FMA M-2270" , P i c a t in n y  A rs e n a l  T e c h n ic a l  
R e p o rt  1832  (F e b ru a ry  1 9 5 2 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  120-m m HE S h e l l  f o r  M o rt a r  S o v ie t  
Mod OF -84 3A FMAM-182 9", P i c a t i n n y  A rs e n a l T e c h n ic a l  R e p o rt  1833  (M ar ch  19 52 ) 
an d F ra g m e n ta t io n  R e p o r ts  267 (M ar ch  1 9 5 2 ),  28 1 (b y P fc  R .L . W ern er)  
(N ov em be r 1 9 5 3 ) , an d 28 3 (Ju n e  1 9 5 4 ) .

A .B . S c h i l l i n g ,  " G re n a d e , Hand AT Mod (P NR -43)  S o v ie t  FMAM-2162", ' '
P i c a t i n n y  A rs e n a l T e c h n ic a l  R e p o rt  183 4 (M ar ch  1 9 5 2 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  76 .2 -m m APHE C/ R o f  S o v ie t
A m m un it io n Mod UBR -354 B FMA M-2267", P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  
1836  (S e p te m b er 1 9 5 2 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  Two U n f ir e d  C/ R o f  76 .2 -m m  HE A m m un it io n 
S o v ie t  Mod UO -353 FMAM-2265 an d Mod UO-354 FMAM-2272" , P i c a t i n n y  A rs e n a l 
T e c h n ic a l  R e p o rt 1837  (May 1 9 5 2 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  76 .2 -m m HE C/ R o f S o v ie t  A m m un it io n 
Model U n i d e n t i f i e d  FMAM-227 1", P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt 1842 
( A p r i l  1 9 5 2 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  82-mm HE M o rta r  S h e l l  Mod 0 -8 32-D  
FMAM-2171 an d In c re m e n t C h arg es  f o r  Same S o v ie t FMAM -2171-A", P i c a t in n y  
A rs e n a l T e c h n ic a l  R e p o r t 18 44  (S ep te m b er 19 52 ) an d F ra g m e n ta t io n  R e p o r ts  
266 (M ar ch  19 52 ) & 284 ( Ju n e  1 9 5 4 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  45-mm APHE C/R o f S o v ie t  A m m unit io n, 
Mod UBR -243  FMAM-2274’,1 P i c a t i n n y  A rs e n a l T e c h n ic a l  R e p o rt 18 46  (Ju n e  1 9 5 2 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  8 5-mm HE C om ple te  Round  o f S o v ie t  
A m m un it io n Mod UO -365 FMAM-226 1", P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  
1869  (Ju n e  1 9 5 2 ) . (

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  122*mm,HEAT Rou nd o f  S o v ie t  
A m m unit io n , S h e l l  Mod BP -460 A (FMAM-2158) an d C a r t r id g e  C as e w /C h arg es  
S t e e l ,  W ra pped , Mod ZH -46 3 FMAM-2158A", P i c a t in n y  A rs e n a l  T e c h n ic a l  
R ep o rt  18 76  (O c to b e r  1 9 5 2 ) . . '

A .B . S c h i l l i n g ,  "G re n a d e , H an d,  HEAT, Mod RPG6 ( S o v ie t )  FMAM-2288",
P i c a t in n y  A rs e n a l Me morandum  R e p o rt  11 ( J u ly  1 9 5 2 ) . '

A .B . S c h i l l i n g ,  " S o v ie t  an d S a t e l l i t e  F uz in g  M ec ha ni sm s w i th  Ten  I te m s " , 
P i c a t in n y  A rs e n a l Memorandum  R e p o rt  23 (O c to b e r  19 52 ) w i th  Addendum  2 
(M ar ch  19 53 ) , 4 ( Ju n e  19 53 ) , 5, (M ar ch  19 53 ) & 2  (D ec em be r 19 53 ) .
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R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s

A .B . S c h i l l i n g ,  ”23 -mm S h e ll  HEI-T,  Ty pe  OZT f o r  AC Ca nn on  (S o v ie t )  
FMAM-2263", P i c a t in n y  A rs e n a l F ra g m e n ta ti o n  R ep o rt  269 (O c to b e r  1 9 5 2 ).

A .B . S c h i l l i n g ,  "20-mm  S h e l l ,  HEI-T, Ty pe  OZT f o r  AC Ca nn on  ( S o v ie t )  
FMAM-2262", P i c a t in n y  A rs e n a l F ra g m e n ta ti o n  R ep o rt  27 0 (O c to b e r  1 9 5 2 ).

" S o v ie t  P r o j e c t i l e  I d e n t i f i c a t i o n  G u id e " , US D epart m en t o f th e  
Army T e c h n ic a l  M an ua l 30-2 40 (1 9 5 3 ) .

"G erman  E x p lo s iv e  O rd na nc e ( P r o j e c t i l e s  an d P r o j e c t i l e  F u z e s )"
US D epart m en t o f th e  Army T e c h n ic a l M an ua l 9 -1 9 8 5 -3  (1 9 5 3 ) , p ages  4 2 6 -3 1 ; 
4 8 2 , 510 , 511  & 518  (R u ss ia n  A r t i l l e r y  Am m un it io n C a p tu re d  D uri ng  WW I I ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  57-mm HE C/R o f  S o v ie t A m m un it io n 
Mod UO -27 1-U  FMAM-2269", P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  187 1 ( A p r il  
1 9 5 3 ) . ’

M .S . V l i e t ,  "E x a m in a ti o n  o f U n f ir e d  76 .2-m m C/R HE, A m m un it io n ( S o v ie t )
Mod U0F-354M  FM AM -2273" ,,P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  187 2 
(M ar ch  1 9 5 3 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  76 .2-m m C/R HE, Am m un it io n ( S o v ie t )  
Mod UOF-354M FMAM-2266", P ic a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  1873 (A ugust  
1 9 5 3 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n fir e d  122-mm S h ra p n e l S h e l l  ( S o v ie t )
Mod SH -46 2 FMAM-2287" , P ic a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  187 7 (M ar ch  
19 53 ) an d Mem oran dum  R ep o rt  2  ( J u ly  1 9 5 2 ).

J .E .  C a p e l l ,  " E x a m in a ti o n  o f U n f ir e d  ( S o v ie t )  G re n ad e , Han d,  HEAT,
Mod RPG-6 FMAM-2288" , P i c a t in n y  A rse n a l T e c h n ic a l R ep o rt  1879  (F e b ru a ry  
19 53 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  Round o f  107-ram HE S h e l l  Am m un iti on  
f o r  M o rt a r  ( S o v ie t )  Mod OF -84 1 FMAM -2293" , P ic a t in n y  A rs e n a l T e c h n ic a l  
R e p o rt  1902 ( A p r i l  1 9 5 3 ).

J .E .  C a p e l l ,  "E x a m in a ti o n  o f U n f ir e d  85-mm HE C/R o f S o v ie t Am m un it io n 
Mod UO-365 w ith  FNH M ark in gs on C a r t r id g e  C a se " , P ic a t in n y  A rs e n a l 
T e c h n ic a l  R ep o rt  1904 (F e b ru a ry  19 5 3 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f U n f ir e d  76-mm API -T  C/R A m m un it io n (S o v ie t )  
Mod el UB ZR-354-B  FMAM -2356", P ic a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  190 5 
(A ugust  19 53 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  U n f ir e d  85-m m, API -T  C/R o f S o v ie t 
Am m un it io n Mod UBZR 36 5- K FMAM-2313",  P ic a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  
1910  (M arch  1 9 5 3 ).
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R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s

M .S . V l i e t ,  ’’Ex a m in a ti o n  o f  U n f ir e d  85-mm AP HE-T C/ R o f  S o v ie t  Am m un it io n 
Mod UBR-365 FMAM-2284” , P i c a t i n n y  A rs e n a l T e c h n ic a l  R e p o rt 19 11  ( A p r i l  
19 53 ) .

S .H . L i f f ,  ’’E v a lu a t io n  o f  C/R:  37-mm F ix ed  F ra g -T , Code VO R-167, W/ 
P r o j e c t i l e  OR -16 7 an d F u z e , PD Mod MG-37 ( S o v ie t )  FMAM-2282” , P i c a t i n n y  
A rs e n a l T e c h n ic a l  R e p o rt 19 15  (D ec em be r 19 53 ) an d F ra g m e n ta t io n  R e p o rt  
"274 (b y  A .B . S c h i l l i n g )  ( J u n e  1 9 5 3 ) . '

R. E . W ak em an ,’’E x a m in a ti o n  o f  S o v ie t  F l a r e s ,  S ig n a l ,  G ro und, 1 Red , 1 G re en , 
1 3 /4  In c h e s  D ia m e te r , 10 3 /8  In c h e s  Lon g” , P i c a t i n n y  A rs e n a l  Memorandum  
R e p o rt  39 (A u g u st 1 9 5 3 ) .

A .B . S c h i l l i n g ,  ’’Bomb A n t i ta n k ,  3 .3  lb  ( S o v ie t )  M od el  PTAB” , P i c a t i n n y  
A rs e n a l Memorandum  R e p o rt 42  (S e p te m b er 1 9 5 3 ).

A .B . S c h i l l i n g ,  ’’E x p lo s iv e  C h arg es  o f  M is c e ll a n e o u s  C a te g o r ie s  ta k e n  fr om  
S o v ie t  Bombs, M in es  an d A r t i l l e r y  A m m un it io n C om ponen ts ” , P i c a t in n y  
A rs e n a l Memorandum  R e p o rt 45  (O c to b e r  1 9 5 3 ).

A .B . S c h i l l i n g ,  ’’S h e l l ,  37-mm , H E I- T , Typ e OZT, W /F uz e PD M od el  A-37U f o r  
A i r c r a f t  C an non, M od el  N ( S o v ie t )  FMAM-,2362” , P i c a t in n y  A rs e n a l 
F ra g m e n ta ti o n  R e p o r t 27 6 (A u g u st 19 53 ) an d Memorandum R e p o rt  54 (b y
S.  H. L i f f )  (May  1 9 5 4 ) .

G. U n d e r h i l l ,  ’’New S o v ie t  Arm s? ” , O rd nan ce  3 8 , 231-3 7  ( 1 9 5 3 ) .

’’M a te r ie l  i n  th e  Han ds  o f  o r  P o s s ib ly  A v a i la b le  t o  th e  
Co mmun ist  F o rc e s  i n  th e  F a r  E a s t ” , H e a d q u a rt e rs ^  US Army F o rc e s  F a r  E a s t ,  
M i l i t a r y  I n t e l l i g e n c e  S e c t io n ,  2n d E d i t i o n  (1 9 5 3 ) .

’’F o r e ig n  M i l i t a r y  W eapo ns  an d E qu ip m en t” , US D ep art m en t o f  th e  
Army P am p h le t 3 0 - 1 4 - 1 , Vo lume X, A m m un it io n (N ov em be r 1 9 5 3 ) .

’’Ex a m in a ti o n  o f  S e r v ic e  A m m un it io n f o r  S o v ie t  MIG -15, A i r c r a f t  
G un s” , A ir  T e c h n ic a l  I n t e l l i g e n c e  C e n te r  R ep o rt  TR -A E-2 6, W rig h t-

P a t t e r s o n  A ir  F o rc e  B a se , O hi o (S ep te m b er 1 9 5 3 ).

A .A . S h i d l o v s k i i ,  ’’Osno vy  P i r o t e k h n i k i ” (F u n d a m e n ta ls  o f  P y r o te c h n i c s ) ,  
O b o ro n g h iz , Mos kv a (1 954 ) ( i n  R u s s ia n ) .

’’In v e n to r y  o f  R u s s ia n  I te m s ” , A berd een  P ro v in g  G ro und , M ary la nd  
( J u ly  1 9 5 4 ) . ’

’’M an ua l f o r  th e  I d e n t i f i c a t i o n  o f  S h e l l s  and S h e l l  F ra g m e n ts ” ,
US Arm ed F o r c e s , F a r E a s t  ( 1 9 5 4 ) . *
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R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s

G .N . N o rw it z , " C o m p il a ti o n  o f  D ata  on 1, th e  P r o p e l l a n t  an d E x p lo s iv e  I n g r e d ie n t s  
o f  F o re ig n  A m m unit io n, 7 .6 2  to  37 mm, Ex am ined  a t  F ra n k fo rd  A rs e n a l D uri ng

'Maz 1 9 5 2 -5 3 " , F ra n k fo rd  A rs e n a l P r o je c t  TB 3-00 35  ( J a n u a ry  1 9 5 4 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  122-mm  SF Round  ( S o v ie t ) S h e l l ,  HE,
Mod 0 -4 62 -A  FMAM-2285 an d C har ge P r o p e l l in g ,  Mod ZH 46 3 FMAM-2158B",
P i c a t in n y  A rs e n a l T e c h n ic a l ’ R e p o rt  1880  (M ar ch  19 54 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  C/R 37-mm, F ix ed  AP -T , Code UB R-167, W/ 
P r o j e c t i l e ,  BR -16 7 S o v ie t FMAM-1934", P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  
1892  (M ar ch  1 9 5 4 ).

A .B . S c h i l l i n g ,  "C /R  45-mm , F ix e d , AP -T, W /E x p lo s iv es  F i l l e r s  Code UBR 1-24 3 
W /P r o j e c t i l e  BR -24 0 an d Fu ze  BD, Model MD-5 S o v ie t FMAM-1121. MC N-6436", 
P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1893 (D ec em be r 1 9 5 4 ) , an d Mem orandum 
R ep o rt  64  ( J a n u a r y  1 9 5 4 ) . ( ,

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f Two U n f ir e d  Ro un ds  o f 45-mm S o v ie t Am m un iti on  
C/ R F ix e d  API -T  W /E x p lo s iv e  F i l l e r  Code UBZR -243 FMAM-2283 an d 2 169" ,
P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt  196 2 (May 19 54 ) .

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  U n f ir e d  C/R:  45-mm F ix e d  AP, W /E x p lo s iv e  
F i l l e r ,  Code UB-2 43 , W /P r o j e c t i l e  B- 24 0 an d F uze , BD, Mod MD-2 ( S o v ie t )  
FMAM-2082-A",  P i c a t in n y  A rs e n a l T e c h n ic a l R e p o rt  1963  (May 1 9 5 4 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f U n f ir e d  G re n ad e , Han d,  O f fe n s iv e  ( S o v ie t ) ,  
M od el  RG-42 FMA M-2173" , P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  19 65  (May 19 54 ) 
and  Memorandum  R e p o rt  94  (A ugust  1 9 5 5 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  o f  U nex plo ded  A/T  M in e,  Box T ype,  Mod TMD-B 
( S o v ie t )  FMA M-2294" , P ic a t in n y  A rse n a l T e c h n ic a l  R e p o rt  1998 (J u n e  1 9 5 4 ).

. i
S .H . L i f f ,  "E x a m in a ti o n  an d E v a lu a t io n  o f Bomb, F ra g m e n ta ti o n  5 .5  l b ,
Model A O -2 .5  U nfu ze d  ( S o v ie t )  FMAM-2249" , P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  
20 35  (D ec em be r 19 54 ) an d F ra g m e n ta ti o n  R e p o rt  289 (S ep te m b er 19 55 ) .

S .H . L i f f ,  "E x a m in a ti o n  an d E v a lu a t io n  o f F u ze , Bomb, N ose , Model AM-A 
( S o v ie t )  FMAM-2232", P i c a t in n y  A rs e n a l T e c h n ic a l R e p o rt  20 66  (O c to b e r  19 54 ) .

S .H . L i f f ,  "E x a m in a ti o n  an d E v a lu a t io n  o f F uze , Bomb, T a i l ,  M od el  AD-A 
( S o v ie t )  FMA M-2254" , P i c a t in n y  A rse n a l T e c h n ic a l R e p o rt  20 84  (D ec em be r 1 9 5 4 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  122-mm  APHEBC-T P r o j e c t i l e  ( S o v ie t )
Mod BR -471 -B  FMAM-2233 an d 122 AP-T P r o j e c t i l e  ( S o v ie t )  Mod B R -4 71 -B ",  
P i c a t in n y  A rs e n a l Memorandum R ep o rt  38 ( J a n u a ry  19 54 ) .

A .B . S c h i l l i n g ,  " S h e l l :  M o rta r , 82>-mm F ra g , W /S ix  F in s , Cod e 0 -8 3 2 , W /F uz e,  
PD,  M-5 ( S o v ie t )  MCN-6439 FMA M-2280-C", P i c a t in n y  A rs e n a l Memorandum R ep o rt  65 
(D ec em be r 1 9 5 4 ) .
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References for Soviet Explosives

M.A . B udnik ov  e t  a l ,  " V z ry v c h a ty iy e  V e sh c h e s tv a  i  P o ro k h a "  ( E x p lo s iv e s  an d 
P r o p e l l a n t s ) ,  O b o ro n g h iz , Mos kv a (1 955 ) ( i n  R u s s ia n ) .

B .T . F e d o r o f f  e t  a l ,  " D ic t io n a r y  o f  R u s s ia n  A m m un it io n an d W eapons" ,-  
P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o rt 21 45  (F e b ru a ry  1 9 5 5 ) .

" G lo s s a ry  o f  S o v ie t  M i l i t a r y  T erm in o lo g y  E n g l is h - R u s s ia n  
R u s s i a n - E n g l i s h " ,* US D ep a rt m en t o f th e  Army T e c h n ic a l  M an ua l TM 30 -5 44 , 
W ash in g to n  DC (May 19 55 ) . .

S .H . L i f f ,  " E x a m in a ti o n  an d E v a lu a t io n  o f Bomb: 22 lb  F ra g , M od el  ( ? )  U nfu zed , 
S o v ie t FMAM-224 8", P i c a t i n n y  A r s e n a l  T e c h n ic a l  R e p o rt  1996  (O c to b e r  1 9 5 5 ).

R. C. S c h o f ie ld ,  " E x a m in a ti o n  o f  F o re ig n  M a te r i a l ,  F u ze , PD,  Im p a c t,  Mod el  M4
f o r  M o r ta r ( S o v ie t )  FMA M-2387", P i c a t in n y  A rs e n a l Memorandum  R e p o rt  70 
(F e b ru a ry  1 9 5 5 ) . .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  an d E v a lu a t io n  o f : » C/R 45  mm, F ix e d  AP, r 
W /E x p lo s iv e  F i l l e r  Co de  UBZ- 24 3,  W /P r o j e c t i l e  (? )  an d Fuz e BD Mod MD-5 
( S o v ie t )  FMA M-2367", P i c a t i n n y  A rs e n a l Mem orandum R e p o rt  72 (May 1 9 5 5 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  U n f ir e d  C/R:  7 6 .2  mm F ix ed  A P I- T , W./Exp l 
F i l l e r ,  Co de  UB ZR -35 4, W / P r o j e c t i l e  BR-350B an d Fuz e BD Mod MD-6 ( S o v ie t )  
FMA M-2357" , P i c a t i n n y  A rs e n a l  Memorandum  R ep o rt  75 (May 1 9 5 5 ) .

S.  H. L i f f ,  " E x a m in a ti o n  an d E v a lu a t io n  o f : F uze , Bomb, N o s e /T a i l ,  Mod 
APUV ( S o v ie t )  an d F u ze , Bomb,  N o s e /T a i l ,  Mod APUV-1 ( S o v ie t )  FM AM -884 -225 2" , 
P i c a t in n y  A rs e n a l  Me morandum  R e p o rt  84 (N ov em be r 19 55 ) .

R .C . S c h o f ie ld ,  " E x a m in a ti o n  an d E v a lu a t io n  o f C/R : 5 7 -mm, F ix ed  API -T  
W /E x p lo s iv e  F i l l e r ,  Code UB R- 27 1,  W /P r o j e c t i l e  BR -27 1 an d Fu ze  BD Model 
MD-7 ( S o v ie t )  FMAM -2378-A",  P i c a t in n y  A rs e n a l Memorandum  R e p o rt  85  
(May 1 9 5 5 ) .

A .J .  M a rh e fk a , " E x a m in a ti o n  an d E v a lu a t io n  o f : F u ze , Bomb, N o s e /T a i l ,
Mod AV -1, S o v ie t  FMAM-219 1", P i c a t in n y  A rs e n a l Memorandum  R e p o rt  87 
(S e p te m b er 1 9 5 5 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  an d E v a lu a t io n  o f : P r o j e c t i l e ,  122 -mm, F ra g ,
Code 0 -4 60A , U n fu zed , f o r  H o w it z e r  ( S o v i e t ) " ,  P i c a t in n y  A rs e n a l Memorandum  
R ep o rt  92 (O c to b e r  19 55) .

R .C . S c h o f ie ld ,  " E x a m in a ti o n  and E v a lu a t io n  o f : C a r t r i d g e ,  S ig n a l ,  2 6 -mm, 
3 - In c h , D ouble  G re en  S t a r  (G re en  C lo s in g  Cup w i th  Two R a is e d  L -S haped  
M ar ks)  S o v ie t  FMAM-2165’1 , P i c a t i n n y  A rs e n a l Memorandum R e p o rt 97 (S e p te m b er 
1 9 5 5 ) .

 

 

 
 

 

 

 
 

 
 

 
 

 
 

 

 

 

 
 



R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s

R .C . S c h o f ie ld ,  "E x a m in a ti o n  an d E v a lu a t io n  o f:  C a r t r i d g e ,  S ig n a l , 26-m m,
3 - I n c h ,  Typ e (? )  (R ed  C lo s in g  Cup w it h  S ig n a l R a is ed  D ot ) S o v ie t FMAM-2165-A" , 
P i c a t in n y  A rs e n a l Memorandum R ep o rt  98 (S ep te m ber 19 55 ) .

R .C . S c h o f ie ld ,  "E x a m in a ti o n  an d E v a lu a t io n  o f:  C a r t r i d g e ,  S ig n a l ,  26-m m,
3 - In c h , Typ e (? )  (W hit e  C lo si ng - Cup w ith  T h re e  R a is ed  Dot s For m in g a 
T r ia n g le )  S o v ie t FMAM-216 5-B", P i c a t in n y  A rs e n a l Mem orandum R e p o rt  99 
(S ep te m b er 1 9 5 5 ).

R .C . S c h o f ie ld ,  "E x a m in a ti o n  an d E v a lu a t io n  o f : C a r t r i d g e ,  S ig n a l ,  26-m m,
3-  In c h , S in g le  S ta r  (Y ell ow  C lo s in g  Cup W /S in g le  R a is ed  B ar)  S o v ie t
FMAM-2165-C",  P i c a t in n y  A rs e n a l Mem orandum R ep o rt  100  (D ec em be r 1 9 5 5 ).

R. C.  S c h o f ie ld ,  "E x a m in a ti o n  an d E v a lu a t io n  o f:  C a r t r i d g e ,  S ig n a l ,  26-m m,
4 -  In c h , Red Smoke Clo ud  (R ed  C lo s in g  Cup W/Red Ban d on  C a r t C ase ) ( S o v ie t )  
FMA M-2165-D", P i c a t in n y  A rs e n a l Memorandum R ep o rt  101  (D ec em be r 1 9 5 5 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  an d E v a lu a t io n  o f:  C /R , 76-m m, F ix e d , F ra g /
HE, Code UOF-353M, W /P r o j e c t i l e  OF- 35 0,  an d F u z e , PD, Model KTM-1, S o v ie t  
FMAM-2038", P i c a t in n y  A rs e n a l Mem orandum R ep o rt  103  (D ec em be r 1 9 5 5 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  an d E v a lu a t io n  o f : C/ R, 85-m m, F ix ed  F ra g ,
Code UO -365K, W /P r o j e c t i l e  0- 36 5K  (Two p ie c e  P r o j e c t i l e )  an d F u ze , PD Mod 
KTM-1 ( S o v ie t )  MCN-6442 FMAM-2174-D", P ic a t in n y  A rs e n a l Memorandum R ep o rt  
89 (F e b ru a ry  1 9 5 6 ),  90 (May 1 9 5 6 ),  an d 9JL (b y R.C . S c h o f ie ld )  ( A p r i l  1 9 5 6 ).

A .J .  M arh e fk a , "E x a m in a ti o n  an d E v a lu a t io n  o f F uze , Bomb, N ose , Mod AVSH-2, 
S o v ie t " ,  P i c a t in n y  A rs e n a l Mem orandum R ep o rt  104  ( A p r i l  1 9 5 6 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  an d E v a lu a t io n  o f : Pow der , B la s t i n g ,  Ty pe
( ? )  S o v ie t" ,  P i c a t i n n y  A rs e n a l Mem orandum R e p o rt  116  (Ju n e  1 9 5 6 ).

A .B . S c h i l l i n g ,  "E x a m in a ti o n  an d E v a lu a t io n  o f:  Pow der , B l a s t i n g ,  Typ e ( ? ) ,  
S im i la r  to  'P o l l e r  P o w d e r ',  S o v ie t" , P i c a t in n y  A rs e n a l Memorandum R e p o rt  117 
( Ju n e  1 9 5 6 ).

"Use and In s ta ll a ti o n  of  Boohytr aps ", US Depar tment  of the Army F ie ld  Manual 5~31 
(Ja nu ary 195 6),  page 151-53•

K.K. And reev ,"Vzryv  i  Vzryvcha tyiy e Veshche stva" (Exp los ion  and Exp lo sive s) ,
Voyen Iz dat,  Moskva (1956)  [T ra nsl at io n OTIS-3O-6O hy Sp-5 F. Brown, Aberdeen 
Pro vin g Ground, Maryland (May i9 60)] .

S. F.  Va skovskii, "P rakt ich eskoye  Rukovodstvo po Obrashcheniyou s Vzryvchatymi 
Mate ria lam i" (i n s tr u c ti o n s  fo r Handling  Explo sive M ate ri a ls ),  Gos-Geolog Tekh 
Iz dat,  Moskva (1957)  (i n  Rus sian ).
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R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s

N .E . Yar em en ko  6c B. Y a.  S v e t lo v , " T e o r iy a  i  T e k h n o lo g h iy a  P ro m ysh le nnykh  
V z ry v c h a ty k h  V e s h c h e s tv "  (T h e o ry  an d T ech n o lo g y  o f I n d u s t r i a l  E x p lo s iv e s ) ,  
Pr om  S t r o i  I z d a t ,  M os kv a (1 957 ) ( i n  R u s s i a n ) .

A .G . G o r s t ,  "P o ro k h a  i  V z ry v c h a ty iy e  V e s h c h e s tv a "  (P ow dets  an d E x p lo s iv e  
S u b s ta n c e s ) ,  Goz I z d a t  O bo ro n Pro m , Moskva (1 957 ) ( i n  R u s s ia n ) .

" G lo s s a ry  o f  S o v ie t  M i l i t a r y  an d R e la te d  A b b r e v ia t io n s " ,  US 
D ep art m en t o f  th e  Army T e c h n ic a l  M an ua l TM 30 -5 46 , W a sh in g to n , DC (F e b ru a ry  
19 57 ) .

" I d e n t i f i c a t i o n  H an db oo k S o v ie t O rd nan ce  E q u ip m e n t" , US 
D ep art m en t o f  th e  Army , O f f ic e  o f  A s s i s t a n t  C h ie f  o f  S t a f f  G-2 ( J u ly  1 9 5 7 ) .

G. U n d e r h i l l ,  "T he  New S o v ie t  W ea pons" , O rd nan ce  4 2 , 57 -6 1  (1 9 5 7 ) .
i f

" S o v ie t  E n g in e e r  I n t e l l i g e n c e  S tu d y " , EI S 1 1 9 , US D ep art m en t o f  
th e  Army , O f f ic e  o f  C h ie f  o.f E n g in e e r s , W ash in g to n  2 5 , DC ( J u ly  1 9 5 7 ) .

" A n a ly s is  o f  H ig h E x p lo s iv e  an d P r o p e l l a n t  Sam ple s O b ta in e d  
fr om  C a p tu re d  S o v ie t  an d Com mun ist  C h in e se  A m m unit io n",  C e n t r a l  I n t e l l i g e n c e  
Age nc y R e p o rt  0 0 -T -3 050004  ( J a n u a ry  1 9 5 7 ).

" E n g in e e r  Equip m en t,  S o v ie t  B lo c , Gro up  IX ", G re a t B r i t a i n  War 
O f f ic e  M I- 10 (1 9 5 7 ) .

H. A. A a ro n so n , " P r o p e l l a n t  an d E x p lo s iv e  I n g r e d i e n t s  o f  F o re ig n  Am m un it io n 
Ex am ined  a t  P i c a t in n y  A rs e n a l  D u ri n g  1956",  P i c a t in n y  A rs e n a l  T e c h n ic a l  
R ep o rt  24 68  (D ec em be r 195 7)  (C o v e rs  P i c a t in n y  A rs e n a l Memorandum  R e p o r ts  
10 6,  111 , 112 , 113 , 114, 120 , 126 , 12 7,  128, 129, 130, 131 , 132 & o th e r s  on  
S o v ie t  A m m u n it io n ).

. i
A .B . S c h i l l i n g ,  " E x a m in a ti o n  an d E v a lu a t io n  o f : Bomb, 2 0 0 - lb ,  GP, Mod ( ? ) ,  
U nfu zed , (200 -m m D ia m e te r ) , S o v ie t " ,  P i c a t in n y  A rs e n a l Memorandum  R e p o rt  
110  ( A p r i l  1 9 5 6 ) .

R.C . S c h o f ie ld ,  " E x a m in a ti o n  and  E v a lu a t io n  o f : F u ze , PD, Im p a c t,  Mod el  
MP-82 , S o v ie t " ,  P i c a t i n n y  A rs e n a l Memorandum R e p o rt  133 ( J a n u a r y  1 9 5 7 ).

R.C . S c h o f ie ld ,  " E x a m in a ti o n  an d E v a lu a t io n  o f : F u ze , Bomb, T a i l ,  Mod el 
ADP, S o v ie t" ,  P i c a t i n n y  A rs e n a l  Memorandum R e p o rt  135  (M ar ch  1 9 5 7 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  an d E v a lu a t io n  o f : C /R , 122 -mm , S e p a ra te  
( C a r t r id g e  C ase ) L o a d in g , F ra g -H E , Code VOF-471N , W / P r o j e c t i l e ,  Code OF 471N ;
W/0 F u z e , W /C harg e, P r o p e l l i n g  ZHD, 47 1 S o v ie t" ,  P i c a t i n n y  A rs e n a l Memo

ra nd um  R e p o rt 142  ( J u ly  1 9 5 7 ) .

K.K. Andreev, "Termich eskoye Razlo zhe niy e i  Gore niye  Vzry vchatyk h Veshchestv " 
(Thermal Decom pos ition and Burning of  Exp lo si ve s),  Gosud Energ Iz d a te l,
Moskva (195 7) . •
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R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s

R .C . S c h o f ie ld ,  ’’Ex a m in a ti o n  an d E v a lu a t io n  o f : F uze , Bomb, N ose , Model 
AGP, S o v ie t” , P i c a t in n y  A rs e n a l Memorandum R ep o rt  143 ( A p r i l  1 9 5 7 ).

R .C . S c h o f ie ld ,  ’’Ex a m in a ti o n  an d E v a lu a t io n  o f:  C/ R,  100-mm, AP -T, Cod e 
UBR-4 12B , W / P r o j e c t i l e , Cod e BR-412B an d Fu ze  BD, MD-8,  S o v ie t” , P i c a t in n y  
A rs e n a l Mem orandum R epo rt  150  (O c to b e r 1 9 5 7 ).

’’S o v ie t  N av al  G un s,  A m m un it io n,  an d F i r e  C o n tr o l” , O f f ic e  o f 
N aval I n t e l l i g e n c e  ON I-27 -1 A, US D epart m en t o f  th e  Navy*, W a sh in g to n , DC 
( J u ly  1 9 5 8 ) .

’’S o v ie t  M i l i t a r y  Sym bo ls ” , US D epart m en t o f th e  Army T e c h n ic a l 
M an ua l TM 30 -5 47 , W ash in g to n , DC ( J u ly  1 9 5 8 ).

A .D . Y akhonto v  e t  a l ,  ’’O k s i l i k v i ty ” ( O x y l i q u i t s ) , M e ta l l u r g i z d a t , Mo skv a 
(1 9 5 8 ) . '

V. M. B uzi nov & V.P „ Sav el oV , ’’A n g lo -R u sk ii  A r t i l l e r i y s k i i  S lo v a r ” ’
(E n g l is h -R u s s ia n  A r t i l l e r y  D ic t io n a ry )  V o y e n iz d a t,  Mo skv a (1 9 5 9 ) .

A. Ao Vo vk , ’’Im pro v in g  th e  Q u a l it y  o f M in in g E x p lo s iv e s ” , U g o l1 U k ra in y  
( U k ra in ia n  C o a l)  No . 1 2 , K ie v (D ec em be r 19 59 ) £US J o i n t  P u b l i c a t i o n s  
R e se a rc h  S e rv ic e  T r a n s l a t i o n  JP R S-3 264, O f f ic e  o f  T e c h n ic a l  S e rv ic e s  
60-3 1164 (May I9 6 0 )}

L .G . B o lk h o v i ti n o v , ” On th e  T heo ry  o f th e  I n i t i a t i o n  o f an  E x p lo s io n  by  
th e  F a l l i n g  W eig ht T e s t s ” , Do kl  A kad ’N auk  125 ( 3 ) ,  570-7 2 (1 959) (/ T e c h n ic a l 
I n fo r m a t io n  an d L ib ra r y  S e rv ic e s  T r a n s l a t i o n  T IL /T .5 0 3 8 , B r i t i s h  M in is tr y  
o f  A v ia t io n ,  Lo nd on  (D ec em be r 19 59 ))  .

F.  A. Baum, P .P . St an yu ko vi cl i & B .I . Shek hte r,  ’’F iz ik a  Vzryv a” (P hysi cs of  
E x p lo si on ),  Gosud Fi z- M at  I z d a te l , Moskva (1 95 9) •

B. S . I ly u k h in  e t  a l ,  ’’M ea su re m en t o f  th e  Sh oc k A d ia b a ti c  C urv es  f o r  C as t
TNT, C r y s t a l l i n e  RDX an d N it ro m e th a n e ” , Do kl Akad Nauk 131 ( 4 ) ,  793-9 6 
(1 960) [ T r a n s l a t e d  by  T e c h n ic a l an d I n fo rm a t io n  L ib ra ry  S e r v ic e s  T IL /T .5 1 8 6 , 
B r i t i s h  M in is t r y  o f A v ia t io n , Lo nd qn  (A p r il  1 9 6 1 ) ) . f

W. H.B . Sm ith & J .E .  S m it h , ’’Sm al l Arms of th e  W orl d” , S ta c k p o le , H a r r i s b u r g ,
Pa  (1 9 6 0 ) , 5 6 6 -6 0 1 . ,

B .T . F e d o ro f f  e t  a l ,  ’’En c y c lo p e d ia  o f E x p lo s iv e s  an d R e la te d  I te m s ” ,
P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  2 7 0 0 , Vol ume 1 (1 960) & Vo lum e 2 (1 9 6 2 ) .

R .P . A n t o n e l l i ,  ’’En c y c lo p e d ia  o f E x p lo s iv e s ” , O rd nan ce  T e c h n ic a l I n t e l l i g e n c e  
A gen cy , O rd nan ce  L ia so n  G ro up, Du rha m,  N ort h  C a r o l in a  (May 1 9 6 0 ).

G. I .  P o k ro v s k iy , ’’V zr yv  i  yeg o P r im e n e n iy e ” (T he  E x p lo s io n  an d I t s
U t i l i z a t i o n ) ,  Mo skv a (1 960) [ ^ T r a n s la t io n  JPRS  5946, O f f ic e  o f T e c h n ic a l  
S e r v ic e s  6 0 -4 1 6 9 2 , US D epart m en t o f Comm erc e, W ash in g to n  DC (19 60jT)  .

K.K.  An dreev & A.F . Bel ya ev , "T eo riya  Vzryv ch atyk h V es hch es tv ” (T he or y of 
E x p lo siv e s),  Obo ro ng hiz,  Moskva (i 9 6 0 ) . . f
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R e fe re n c e s  f o r  S o v ie t  E x p lo s iv e s

’’In f a n t r y  W eapo ns  an d M o r ta rs , S o v ie t B lo c , Gro up  I I I ” , G re a t M
B r i t a i n  War O f f ic e  M I- 1 0 , (O c to b e r  1 9 6 0 ).

Ye.  Yu.  O r lo v a , ’’Kh im iy a i  T e k h n o lo g iy a  B r iz a n tn y k h  V z ry v c h a ty k h  V e s h c h e s tv ” , 
G o su d a rs tv e n n o y e  N a u c h n o -T ek h n ic h esk o y e  I z d a t e l ’ s tv o ,  Mos kv a (1 9 6 0 ) ; E n g l is h  
T r a n s l a t i o n ,  ’’Th e C h e m is tr y  and T ech n o lo g y  o f Hig h E x p lo s iv e s ” , T e c h n ic a l  
Doc um en ts  L ia s o n  O f f ic e  MCL 8 4 4 /1  & 2 , WP-AFB, Ohi o (Ju n e  1 9 6 1 ) .

’’E x p lo s iv e s  M a n u fa c tu r in g  an d S to ra g e  F a c i l i t i e s  K ra s n o u ra ls k  
USSR” , C e n t r a l  I n t e l l i g e n c e  A g e n c y -P h o to g ra p h ic  I n t e l l i g e n c e  R e p o rt  
C IA /P IR -1 0 0 2 /6 1 , N a t io n a l  P h o to g ra p h ic  I n t e r p r e t a t i o n  C e n te r  (S ep te m b er •
1 9 6 1 ).

’’E x p lo s iv e s  an d F u ses  Us ed in  M in in s  i n  th e  USSR” , C e n t r a l
In te l l ig e n c e  Age ncy  R ep or t CSLT3/6993^0

V. V.  A du sh k in  & A .P . S u k h o t in , ’’D is r u p t io n  o f a S o l id  Me dium by  an  E x p lo s io n ” 
an d B.D . K h r i s to f o r o v ,  ’’P a ra m e te r s  o f a Sh oc k Wave an d Gas  B ubble  i n  an  
U n d erw ate r E x p lo s io n  o f C h arg es  o f  PETN an d Le ad  A zid e  o f  D i f f e r e n t  D e n s i ty ” , 
Z h u rn a l P r ik la d n o y  M ek h an ik i i  T e c h n ic h e sk o y  F i z i k i  1 9 6 1 , No. 4 , 99-1 01 &
118-2 7  Q jo in t  I n t e l l i g e n c e  B u re a u , D iv is io n  o f S c i n t i f i c  I n t e l l i g e n c e  
T r a n s l a t i o n  No. 7 9 1 , B r i t i s h  M in i s t r y  o f D efe nse  (A ugust 19 62 )^ ).

’’S o v ie t  R u s s ia : S t r a t e g i c  S u rv ey ” (A B ib l io g r a p h y )  , US 
D ep art m en t o f  th e  Army P am p h le t 20-6 4  (D ec em be r 1 9 6 3 ),  p a g e s  60-9 8  t 
(S o u rc e s  o f M i l i t a r y  Pow er ) & 98-1 13  ( M i l i t a r y  P o w e r ) . .

K.K. And reev  e t  a l ,  "T eori ya  Vzr yv ch atyk h V es hc he stv"  (T he or y o f E x p lo s iv e s ),  
Obo ro ng hiz,  Moskva (1 963)-

"S in o -S o v ie t Bl oc  E xp lo si ve  an d P ro p e ll a n t R es ear ch ",  US Army F ore ig n  Sci en ce  
an d Te ch no logy  C en te r R ep ort  381-^-002 (S ep tembe r 1963).

Pv t E- 2 M.A. N e iv e rt h , "S o v ie t R es ea rc h on L iq u id  E xp lo si ves in  th e  L ast  De ca de ", 
US Army F ore ig n  Sci en ce  an d Te ch no logy  C en te r,  W as hing ton,  D. C. (March  19&±).
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SPAIN

S p a n is h  E x p lo s iv e s

Th e h i s t o r y  o f m a n u fa c tu r in g  e k p lo s iv e s  in  S p a in  i s  on e o f th e  
o l d e s t  in  th e  w o r ld . Ev en  a f t e r  th e  l o s s  o f  i t s  c o lo n ie s  and  s o u rc e s  
o f some raw m a t e r i a l s ,  S p a in  c o n ti n u e d  to  m a n u fa c tu re  h i g h - q u a l i t y  
e x p lo s iv e s  & p r o p e l l a n t s .  Soon a f t e r  TNT wa s in tr o d u c e d  in  Ge rm any as 
a m i l i t a r y  e x p lo s iv e  (190 2)^ S pa in  a d o p te d  TNT, a lm o s t s im u l ta n e o u s ly  
w it h  I t a l y  & R u s s ia , f o r  u se  by i t s  Armed F o rc e s . Many o th e r  n a t io n s  
o f th e  w o rld  s t i l l  c o n ti n u e d  to  u se  P i c r i c  A ci d a t  t h a t  tim e*

Tod ay  S p a in  u se s  a nu mbe r o f s ta n d a rd  m i l i t a r y  & com m erc ia l 
e x p lo s iv e s  b ased  on TNT, P i c r i c  A cid , Ammonium N i t r a t e ,  PEI?N, RDX, 
T e t r y l  & N i t r o g l y c e r in .  La S oc ie dad  E x p lo s iv o s  A la v e s e s , SA, V i c to r i a  
i s  c u r r e n t l y  m a n u fa c tu r in g  Le ad  A z id e , M er cu ry  F u lm in a te , T e tra c e n e  & 
Le ad  S ty p h n a te , an d th e  P ri m e r & D e to n a to rs  em plo y in g  th e s e  P ri m a ry  
E x p lo s iv e s .

Th e p r i n c i p a l  e x p lo s iv e s  known to  be  use d  a r e  l i s t e d  a l p h a b e t i c a l l y  
in  th e  f o l lo w in g  p a g e s .
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S p a n is h  E x p lo s iv e s
Reference in 
General Index

A c e i te _ e x p lo s iy o  o r  J J i t r o g l i c e r i n a  
See Nitroglicerina.

• f
A cid o  p i c r i c o ,  P i c r i n i t a ,  o r  
T r i n i t r o f e n o l

See Picrinita.
A lg odon f u lm in a n te  o r  
A lg odon_p(? Iy ora

NITROGLYCERIN

PICR IC  ACID

GUNCOTTON

Amatex  AMATEX
r r

Se e u n d e r  A m ato lo . •

A m at olo  AMATOL

• V a r io u s  m ix tu re s  su ch  a s  9 0 /1 0 , 8 0 /2 0 , 7 0 /3 0 , 6 0 /4 0 , 5 0 /5 0  &
4 0 /6 0  A m at ol a r e  u s e d . Th e 5 0 /5 0  A m at ol  i s  u se d  in  p r o j e c t i l e s  
an d i n  m in e & d e p th  c h a r g e s . N i t r a m i ta  E s p a n o la  c o r r e s p o n d s  t o  
US 8 0 /2 0  A m ato l.

M ix tu re s  i n  w h ic h  al um in um  i s  ad ded  a r e  c a l l e d  M in o l ( q v ) . 
A m at ol  s e n s i t i z e d  by  a s m a ll  am ou nt  o f  H e x a n it ro d ip h e n y la m in e  i s  
c a l l e d  A m at ex .

Am onal 1 AMMONAL «

A m ain  b u r s t e r  c h a rg e  d e v e lo p e d  i n  1933  by  P r o f  A. B la n k o .
I t  c o n ta in s  Ammonium N i t r a t e  92 .4 % , c a rb o n  6.6%  & al um in um  1%. 
D u ri n g  th e  S p a n is h  C i v i l  War  (1 936-3 9)^  i t  wa s u se d  a s  a  bomb f i l l e r  
an d o th e r w is e  a s  a  m i l i t a r y  e x p lo s iv e .  I t s  p r o p e r t i e s  a r e  s i m i l a r  
to  th o s e  o f  757. D ynam it e , t h a t  i s  low b r i s a n c e  b u t  c o m p a r a t iv e ly  
h ig h  p o w er.  Se e T a b le  2 u n d e r  AMMONAL.

Some s i m i l a r  c o m p o s it io n s  a r e  c a l l e d  Amon al_T , Am on al_P , 
S a b u l i t a ,  N i t r a m i£ a _ d e _ g u e r r a , Eco , an d N ea nag dn.

^ f fp n it a  AMMONITE

A m onit as a r e  m ix tu re s  c o n ta in in g  fr om  50 t o  100% Ammonium 
N i t r a t e ,  o th e r  n i t r a t e d  p r o d u c ts  an d a s m a ll  p r o p o r t io n  o f  o th e r
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S p a n is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

A m onita ( c o n t ’d )

s u b s ta n c e s  su ch  a s  N i t r o g ly c e r in ,  sa w dust  & d ic h ro m a te s . Some 
e x p lo s iv e s  o f t h i s  ty p e  a r e  c a l l e d  E x p lo s iy o s _ F a v ie r , A s t r a l i t a ^  
R o b u r i t^ , D o n a r it ^  & P e r d i t § .  Such  m ix tu re s  a r e  so mew ha t more 
s e n s i t i v e  t o  sh o ck  & f r i c t i o n  an d have a lo w er r a t e  o f  d e to n a t io n  
th a n  o th e r  Ammonium N i t r a t e  e x p lo s iv e s . T h e ir  h y g r o s c o p ic i ty  an d 
r e l a t i v e  i n s t a b i l i t y  i n  p ro lo n g e d  s to r a g e  a r e  th e  p r i n c i p a l  d i s 
a d v a n ta g e s . The y a r e  use d  in  m in in g  o p e r a t io n s  an d a s  m ai n  c h a rg e s  
i n  som e p r o j e c t i l e s .

A s t r a l i t a ASTRALITE

Se e u n d e r A m onit a .

4§ id a_ de_plo m Q , N £ tr u ro _de_plo m o or 
P lu m b az id a

Se e N i t r u r o  de  p lo m o.

B a r a to l

LEAD AZIDE

BARATOL

T h is  h ig h - e x p lo s iv e  b u r s t i n g  c h a rg e  c o n s i s t s  o f  b a ri u m  
n i t r a t e  10-70%  & TNT 90 -3 0% .

T h is  m ix tu re  i s  a l s o  use d  in  G re a t B r i t a i n  & in  th e  USA.

C h e d it a  o r C h e d d it a  CHEDDITE

One c o m p o s it io n  r e p o r t e d , c o n s i s t s  o f So dium  C h lo ra te  79%, 
D in i t r o to lu e n e  16% & c a s t o r  o i l  5%. Th e p r o p e r t i e s  o f  a  t y p i c a l  
S p a n is h  C h e d d it e  a r e :  L oad in g  d e n s i ty  1 .3  gm /c c; v e l o c i t y  o f 
d e to n a t io n  30 00  m e te r s /s e c o n d ;  h e a t  o f e x p lo s io n  11 85  c a l/ g m ; 
te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  45 00 °C ; vo lu m e of g a se s  a t  
0°C  & 760-mm  p r e s s u r e  335 l i t e r s / k g ;  an d b r i s a n c e  v a lu e  24 
(TNT = 8 6 ) . '

Se e a l s o  E x p lo s iv o _ c h lo ra ta d o 2

C i c I o n i t a ,  Exo ge no  o r T4 

. Se e E xogen o.

RDX

M i

 
 

 
 
 

 

 

 
 

 
 
 

 

 



S p a n is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

Col od io  o r P i r o x i l in a  (C o ll o d io n  C ott on) NITROCELLULOSE

D in am ita DYNAMITE

This  g e n e ra l c la s s  o f e x p lo siv es  i s  d iv id e d  in to  two gr ou ps  
w it h  v a r ia b le  c o m p o sit io n s : , ,

I .  D in am itas  a  b ase  in e r te  (D yn am ite s w it h  i n e r t  b a s e ) .  To t h i s  
c la s s  be lo n g  th e  co m posi ti ons c o n ta in in g  75; 50 o r 30$  N it ro g ly 
c e r in  & k ie s e lg u h r . They a re  c a l le d  No. 1,  2 & 3 dep en din g upon 
th e  N it ro g ly c e r in  c o n te n t . Dy nam ite  3 i s  th e  mos t p o p u la r ty p e .

I I .  D in am itas  a  b ase  a c t iv a  (D yn am ite s w it h  a c t iv e  b a s e ) . These  
Dyn am ite s c o n ta in  a  com bust ib le  m a te r ia l o r e x p lo siv e  m a te r ia l as  
th e  a c t iv e  b a s e . The ty pe  o f base  m a te r ia l use d f u r th e r  d iv id e s  
th e se  in to  c la s s e s  :

a )  D in am itas  a b ase  de n i t r a to s  - N it r a te s  o f Ammonium, sodiu m or 
po ta ss iu m  an d a com bust ib le  su ch  as ca rb on , sa w du st  or fl o u r*

b )  D in am itas  a b ase  de c h lo ra to s  - C h lo ra te s  o f Pota ss iu m  o r
Sodium a re  use d  in  p la c e  o f N i t r a te s .

c ) D in am itas  g e la t in a s  - C on ta in  C o ll od io n  C ott on  in  s u f f i c i e n t  
p ro p o r ti o n  to  g e la t in iz e  th e  N it ro g ly c e r in . When th e  co m posi tion  
c o n ta in s  on ly  N it ro g ly c e r in  & C ollod io n  C ott on , i t  i s  c a l l e d  Goma.
A ll  o th e rs  a re  c a l l e d  G e la ti n a  d in am it a , N it ro g e la t in a  o r si m ply  
G e la t in a . I f  a  Dy nami te l e s s  s e n s i t iv e  th an  Gomas i s  d e s ir e d ,
3- 5$  o f cam pho r i s  added . Such co m posi tions a re  c a l le d  G e la ti n a s  
e x p lo s iv a s  de g u e rr a  (M il i ta ry  G e la t in s ) .

A ll  Span is h  Dyn am ite s a re  c la s se d  & m anufa ct ure d  as i n d u s t r i a l  
e x p lo s iv e s . The Goma p u ra  (p ure  Goma) ty p e , th e  mo st p o w erf u l,  i s  
use d  in  underw at er  b l a s t in g ;  re g u la r  Goma, l e s s  pow erf u l,  i s  use d in  
b la s t in g  h a rd  ro c k s ; a l l  o th e r ty pes a re  use d in  d e m o li ti o n  & ♦ 
g e n e ra l b l a s t in g  o p e r a t io n s .

D in am ita goma BLASTING GELATIN

This  e x p lo s iv e , d e sc ri b e d  und er  D in am ita,  ha s th e  fo ll o w in g  
ty p ic a l  p r o p e r t i e s :  Lo ad ing d e n s it y  I .6 3  gm /cc;  v e lo c i ty  o f d e to n 
a t io n  750 0 m e te rs /s e co n d ; h e a t o f e x p lo sio n  l6 l0  cal /g ra ; te m p era tu re  
devel oped  on e x p lo s io n  446O°C; volume o f gase s a t  0°C & 760-rara 
pr es su re  711 l i t e r s /k g ;  and br is an ce  va lue  148 (TNT = 86 ).
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S p a n is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

ammonium n it rat e  dy na mi te  
.. .. .. .. .. .. .. .. . DIN AMON

T h is  i s  an  e x p lo s iv e  s im i l a r  to  A m onit a,  e x c e p t t h a t  i t  
g e n e r a l l y  does n o t c o n ta in  alum in um  o r a ro m a ti c  n it ro co m p o u n d s  in  
i t s  c o m p o s i ti o n . Th ey  a r e  c a l l e d  D in am on it as  nu m er os  1 , 2 y 
2 e s p e c i a l  an d E x p lo s iv o s  de  s e g u r id a d  nu m er os  2 , 5 y 7 .

The y a r e  b r i s a n t  D ynam it es , lo w - f r e e z in g  an d e q u a l to  o r 
l e s s  i n  s t r e n g t h  th a n  p in a m ita g o m a .

PQ na ri fc a AMMONIUM NITRATE DYNAMITE
DONARITE

As an  ex am ple  o f t h i s  ty p e  o f D yn am ite i s  th e  c o m p o s it io n  
c o n s i s t i n g  o f Ammonium N i t r a t e  80%, TNT 12%, N i t r o g l y c e r in  
( g e l a t i n i z e d )  4% & woo d m ea l 4%. I t s  p r o p e r t i e s  a r e  r e p o r t e d  as  
f o ll o w s :  L o ad in g  d e n s i ty  1 .1  gm /c c;  v e l o c i t y  o f  d e to n a t io n  40 00  
m e te r s / s e c o n d ;  h e a t  o f  e x p lo s io n  930  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  
on  e x p lo s io n  26 20 °C ; vo lu m e o f  g a se s  a t  0°C  6c 760-mm p r e s s u r e  900 
l i t e r s / k g ;  an d b r i s a n c e  v a lu e  51 (TNT = 8 6 ) .

Se e a l s o  Don ar ifc  un d er German E x p lo s iv e s .

E c r a s i t a  AMMONIUM TRINITROCRESYLATE

Se e E c r a s i t e  u n d e r I t a l i a n  E x p lo s iv e s  an d E k r a s i t  u n d e r 
S o v ie t  E x p lo s iv e s .

E xogen o, o r  RDX

Th e p r o p e r t i e s  o f  th e  p u re  RDX a r e  r e p o r t e d  a s  fo ll o w s :  
L oad in g  d e n s i t y  1 .7  gm /c c;  v e l o c i t y  o f d e to n a t io n  83 80  gm /c c; h e a t  
o f e x p lo s io n  15 00  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  37 00  C 
gas vo lu m e a t  0°C & 760 mm p r e s s u r e  908  l i t e r s / k g ;  an d b r i s a n c e  
v a lu e  188  (TNT = 8 6 ) .

I t  i s  em pl oy ed  a s  a c o v e r  c h a rg e  i n  D e to n a to r s  h a v in g  a  b a se  
c h a rg e  o f  Lea d A z id e ; an d wh en  p h le g m a ti z e d  w i th  p a r a f f i n ,  i t  i s  
u se d  i n  m in in g  e x p lo s iv e s  & a s  a b u r s t i n g  c h a rg e  i n  s p e c i a l  P r o j e c 
t i l e s .
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S p a n is h  E x p lo s iv e s
R ef er en ce  in  
G en er al  In de x

COMPOSITION CE x p g e n p .p la s t ic p ,  E la gf cp x o r  EE

T h is  i s  p r e p a r e d  by  c o a t in g  g r a n u la r  RDX w i th  127> o f  v a s e l i n e  
& o th e r  o i l y  s u b s ta n c e s .  Th e p ro d u c t i s  a y e l lo w - c o lo r e d  p l a s t i c  
m a t e r i a l  w h ic h  c a n  be  c u t ,  p e r f o r a t e d  & h a n d le d  w i th o u t  e x t r a  
p r e c a u t i o n .  I t  i s  r e a d i l y  i n i t i a t e d  by  a B la s t i n g  Cap  o r  v a r io u g  
D e to n a to r s .  I n  e x tr e m e  c l i m a t e s ,  t h i s  e x p lo s iv e  m ust  be s to r e d  i n  
p r o t e c t e d  a r e a s .

I t  i s  u sed  w i th o u t  an y c a s in g  i n  som e d e m o l i t io n  a p p l i c a t i o n s .

E x p lo s iv o  c l o r a t a d o  CHEDDITE

T h is  c l a s s  o f  C h e d d i te - ty p e  e x p lo s iv e s  c o n ta in s  60 -80%  o f  
c h l o r a t e s  o r p e r c h l o r a t e s  (o f  so d iu m , p o ta s s iu m  o r  amm onium) w i th  
c o m b u s ti b le  m a t e r i a l s  ( su c h  a s  c a rb o n , s u l f u r  o r a lu m in u m ),  o r 
o r g a n ic  s u b s ta n c e s  su ch  a s  v a s e l i n e ,  p a r a f f i n  o r o i l s .

Some exam ple s o f  t h e s e  e x p lo s iv e s  a r e  c a l l e d  C h e d i ta , a n d  
C l o r a t i t a ,  C o ro n it a ^  E x p lo s iv o s  t i p o  0^ M in e l i t a  & T r i n o l i t a  ( n o t  d e s c r i b e d ) .  
T h e i r  p r o p e r t i e s  a r e  s i m i l a r  t o  th o s e  o f Ammonium N i t r a t e
E x p lo s iv e s , e x c e p t th e y  h ave  h ig h e r  d e n s i t i e s  & a r e  so m ew ha t m or e 
s e n s i t i v e  t o  im p a c t.  I t  i s  reco m men de d t h a t  a s t r o n g  D e to n a to r  
su ch  a s  No . 7 o r 8 be u sed  f o r  t h e i r  i n i t i a t i o n .

C h lo r a te  e x p lo s iv e s  su ch  a s  Q h e d it a s  o r C l o r a t i t a s  c a n  be  
u sed  t o  a d v a n ta g e  a s  s u b s t i t u t e s  f o r  r e g u l a r  D ynam it es i n  m in in g  
o p e r a t i o n s .

E x p l o s iv o s .d e .s e g u r id a d  • AMMONIUM NITRATE EXPLOSIVES
....................... PERMISSIBLE EXPLOSIVES

Se e u n d e r  Din am on .

E x p lo s iv o s _ p r im a r io s .y  PRIMING AND INITIATING
i n i c i a d o r e s  EXPLOSIVES

B ecause  o f  th e  d a n g e r  o f u s in g  M erc ury  F u lm in a te  B l a s t i n g  
Cap s in  g a se o u s  m in e s , th e  fo ll o w in g  P r im in g  & I n i t i a t i n g  Com
p o s i t i o n s  w ere  d e v e lo p e d  by  La  S o c ie d ad  de  D in a m it a  N obel:

a )  P i c r i c  A ci d  85%,  P o ta s s iu m  C h lo r a te  57o & al um in um  107>

b ) T r i n i t r o c r e s o l  o r  T r i n i t r o r e s o r c i n o l  (S ty p h n ic  A c id ) 657> & 
P o ta s s iu m  C h lo r a te  357o
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S p a n is h  E x p lo s iv e s
R e fe re n c e  in  

' G e n e ra l In d ex

Exp 1o s iv o s _ p r im a r io s _ y _ in ic ia d o r e s  PRIMING'AND INITIA TIN G EXPLOSIVES 
( c o n t ’d ) •

c )  T r in i t r o n a p h th a l e n e  457 ,, D in i tr o p h e n o l  107>, M er cu ry  T h io c y a n a te  
107, & P o ta s s iu m  C h lo ra te  357O.

d ) Ammonium N i t r a t e  307o, P o ta ss iu m  C h lo ra te  42%, s u l f u r  10% & 
al um in um  187O.

Th e ab ove c o m p o s it io n s  w ere  use d  as s u b s t i t u t e s  f o r  M er cu ry  
F u lm in a te .

F u lm ic o to n GUNCOTTON

F u lm in a to _ d e _ m e rc u ri o  MERCURY FULMINATE

I t  i s  u sed  a lo n e  an d in  m ix tu re s  w i th  P o ta s s iu m  C h lo r a te  f o r  
c h a rg e s  i n  P r im e rs  & D e to n a to r s .

Th e p r o p e r t i e s  o f M er cu ry  F u lm in a te  a r e  r e p o r t e d  as  fo ll o w s : 
L oad in g  d e n s i t y  4 .4 2  gm /c c;  v e lo c i t y  o f d e to n a t io n  5^ 00  meters/sec. 
e x p lo s io n  te m p e ra tu re  18 0° C;  im pac t s e n s i t i v i t y  2 kg  w e ig h t 4 cm; 
h e a t  o f e x p lo s io n  368  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on e x p lo s io n  
4450°C ; volu m e o f  g a se s  a t  0°C & 760-mm p r e s s u r e  315 l i t e r s / k g ;  
an d b r i s a n c e  v a lu e  128 (TN I = 8 6 ) . ' 1

Se e a l s o  E x p lo s iv o s  p r im a r io s _ y  i n i c i a d o r e s .

G e la t in a _ d in a m ita  GELATIN DYNAMITE

Th e p r o p e r t i e s  o f 607, G e la t in a  d in a m it a  a r e  r e p o r t e d  as  
fo ll o w s :  L oad in g  d e n s i ty  1 .6  gm /c c;  v e l o c i t y  o f d e to n a t io n  6100
m e te r s /  s e c o n d ; h e a t  o f e x p lo s io n  1295 c a l/ g m ; te m p e ra tu re  
d e v e lo p e d  on  e x p lo s io n  37OO°C; vo lu m e o f  g a se s  a t  0°C  & 760-mm 
630 l i t e r s / k g ;  an d b r i s a n c e  v a lu e  148 (TNT = 86) . Se e u n d e r  D in am it a

Goma
See under Dinamita.

BLASTING GELATIN
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S p a n is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

H e x a l i t a ,  H ex am in a o r HEXANITRODIPHENYLAMINE
H e x il  . '

Th e p r o p e r t i e s  o f Hex am in a a r e  r e p o r t e d  a s  f o l lo w s :  L oad in g  
d e n s i t y  1 .6 7  gm /c c ; v e l o c i t y  o f d e to n a t io n  71 50  m e te r s / s e c o n d ;  h e a t  
o f  e x p lo s io n  10 35  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  
3450°C ; volu m e o f  g a s e s  a t  0°C  & 760-mm p r e s s u r e  67 5 l i t e r s / k g ;  
and b r i s a n c e  v a lu e  111  (TNT = 8 6 ) .

T h is  h ig h  e x p lo s iv e  i s  u sed  i n  a d m ix tu re s  w i th  TNT to  fo rm  a 
c a s t a b l e  b u r s t i n g  c h a rg e  f o r  G re n a d e s , M ines  & T o rp e d o e s .

Se e a l s o  A m at ex .

H e x o n it a  ’ HEXONITA

T h is  i s  a v e ry  p o w e rfu l e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f  
a m ix tu re  o f RDX 807. 6c N i t r o g l y c e r in  20%. A c o m p o s it io n  c o n s i s t i n g  
o f  RDX, PETN & N i t r o g l y c e r in  i s  a l s o  r e p o r t e d .  Th e b a s ic
e x p lo s iv e  c a n  be g e l a t i n i z e d  f u r t h e r  & p l a s t i c i z e d  by  th e  a d d i t i o n  
o f  C o l lo d io n  C o tt o n  to  g iv e  a c o m p o s it io n  c o n s i s t i n g  o f  RDX 50%, 
N i t r o g l y c e r i n  467> & C o l lo d io n  C o tt o n  4%. T h is  c o m p o s i ti o n  i s  
c a l l e d  H e x o n it a  g e l a t i n i z a d a .

i
Se e a l s o  P e n t r i n i t a .

I n ic i a d o r e s ^ e x p l o s i v o s  INITIATING  EXPLOSIVES
Se e E x p lo s iv o s  p r im a r io s  y  i n i c i a d o r e s .

M a c a r it a  PLUMBATOL

Same a s  B e lg ia n  E x p lo s iv e  c a l l e d  M a c a r i t e .

MAT MAT; PICRATOL

Same a s  I t a l i a n  E x p lo s iv e  h a v in g  t h i s  d e s ig n a t io n .

I t  wa s u se d  a s  a b u r s t i n g  c h a rg e  i n  a m m u n it io n .

U36

 
 

 
 

 

 
 

 
 

 
 



Spanish Explosives

MBT

R e fe re n c e  in  
G e n e ra l In d ex

MBT

MDN

Same as Italian Explosive having this designation., 

It was used as a bursting charge in ammunition.

Same as French Explosive having this designation. 

It was used as a bursting charge in ammunition.

MDN

MDPC MDPC

Same as French explosive having this designation.

It was used as a bursting charge in ammunition.

M inolex
DBX

MINOLEX

A c a s ta b le  exp lo si v e  co m po si tion  c o n s is ti n g  o f TNT U0$, RDX 
20 $, Ammonium N it ra te  20$ & alum inum  20 $.

MMN

I t  was use d as a b u rs ti n g  ch ar ge  in  am mun iti on .

Same as Fr en ch  Exp lo si ve  ha vi ng  th i s  d e s ig n a ti o n .

I t  was use d as  a b u rs ti n g  ch arge  in  am mun iti on .

MTTC

MMN

MTTC

Same as  Fr en ch  Exp lo si ve ha vi ng  th i s  d e s ig n a ti o n .

I t  was us ed  as  a b u rs ti n g  ch ar ge  in  am mun iti on .

N it ra m it a_E sp anola  AMATOL

N i t r a to ^ a m o r j i g o  AMMONIUM NIT RATE

The p ro p e r ti e s  o f Ammonium N it ra te  a re  re p o r te d  as  fo ll o w s : 
Lo ad ing d e n s it y  1 .1  gm /cc ; v e lo c i ty  o f d e to n a ti o n  2500  m ete rs /s econd
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S p a n is h  E x p lo s iv e s
R ef er en ce  in  
G en er al  In de x

N i t r a t o  am onic o  ( c o n t 'd )

h e a t  o f  e x p lo s io n  350 c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on e x p lo s io n  
123 0° C ; volu m e o f  g a s e s  a t  0°C & 760-mm p r e s s u r e  98 0 l i t e r s / k g ;  
an d b r i s a n c e  v a lu e  13 (TNT = 8 6 ) .

I t  i s  u se d  p r im a r i l y  i n  c o m p o s it e  e x p lo s iv e s  su ch  a s  A m ato lo , 
Am on al , A m onit a  & D o n a r it a ^

N i t r o c e lu l o s a  o r P i r o x i l i n a NITROCELLULOSE

N i t r o g e l a t i n a

See  under  D in am ita.
GELATIN DYNAMITE

F i t o r  NITROGLYCERIN
A c e i te _ e x g lo s iv o

Th e p r o p e r t i e s  o f  N i t r o g l y c e r in  a r e  r e p o r t e d  a s  f o ll o w s :  
L o ad in g  d e n s i t y  1 .6  gm /c c ; v e l o c i t y  o f  d e to n a t io n  74 00  m e te r s /

s e c o n d ; h e a t  o f  e x p lo s io n  14 85  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on 
e x p lo s io n  4250°C ; volu m e o f  g a s e s  a t  0°C  & 760-mm  p r e s s u r e  716 
l i t e r s / k g ;  an d b r i s a n c e  v a lu e  145  (TNT = 8 6 ) .

N i t r o g l y c e r i n  i s  u sed  i n  a nu mbe r o f c o m p o s it e  e x p lo s iv e s  
su ch  a s  D in a m it a , H e x o n it a , P e n t r i n i t a .

N i t r o p e n tg ,  N i t r o p e n t a e r i t r i t a  o r 
E ^ n t r i t a  ,

See  P e n t r i t a .

N it ru ro _ d e _ p lo m o  o r
A ?id a_de_p lo m o

PETN

LEAD AZIDE.

Th e p r o p e r t i e s  o f  Lea d A zid e  a r e  r e p o r t e d  a s  f o ll o w s :  
L o ad in g  d e n s i t y  4 .6  gm /c c ; v e l o c i t y  o f d e to n a t io n  53 00  m e te r s /

se c o n d ; h e a t  o f  e x p lo s io n  260 c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on 
e x p lo s io n  34 50°C ; volu m e o f g a se s  a t  0°C  & 760-mm p r e s s u r e  310 
l i t e r s / k g ;  an d b r i s a n c e  v a lu e  107  (TNT v a lu e  = 8 6 ) . .

Le ad  A z id e  i s  u se d  a lo n e  &, i n  m ix tu re s  w i th  o th e r  s a l t s  o f  
le a d  i n  th e  p r e p a r a t i o n  o f  I n i t i a t i n g  E x p lo s iv e s  & D e to n a ti n g  
C o m p o s it io n s .
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S p a n is h  E x p lo s iv e s
Reference in 
General Index

W  P e n t o l i t a  o r P e n t r i t o l  PENTOLITE

A c a s t a b l e  c o m p o s it io n  c o n s i s t i n g  o f PETN 50% 6c TNT 50%.

I t  c o rre s p o n d s  to  B r i t i s h  & US P e n t o l i t e  an d was  u se d  a s  a 
b o o s te r  & a s  a  b u r s t i n g  c h a rg e  in  am m un it io n .

i • e

P e n t r i n i t a  . . PENTRINITA

T h is  i s  a  v e ry  p o w e rfu l e x p lo s iv e  c o m p o s it io n  c o n s i s t i n g  o f 
a m ix tu re  o f  PETN 70% & N i t r o g ly c e r in  30%. T h is  c o m p o s it io n  can  
a l s o  be  g e l a t i n i z e d  f u r t h e r  & p l a s t i c i z e d  by  th e  a d d i t i o n  o f 
C o ll o d io n  C o tt o n  to  g iv e  a c o m p o s it io n  c o n s i s t i n g  o f PETN 50%, 
N i t r o g l y c e r in  46% & C o ll o d io n  C o tt o n  4%. Su ch  a c o m p o s it io n  i s  
c a l l e d  P e n t r i n i t a  g e l a t i n i z a d a .

The  p r o p e r t i e s  o f 70 /3 0  P e n t r i n i t a  a r e  r e p o r t e d  a s  fo ll o w s :  
L oad in g  d e n s i t y  1 .7 2  gm /c c; r a t e  o f d e to n a t io n  84 00  m e te r s / s e c o n d ;  
h e a t  o f e x p lo s io n  1480  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on e x p lo s io n  
41 20  C; volu m e o f  g a s e s  a t  0°C  & 760 mm p r e s s u r e  770 l i t e r s / k g ;  
an d b r i s a n c e  v a lu e  178  (TNT ■ 8 6 ) . •

Se e a l s o  H e x o n it a .

P e n t r i t § ,  N i t ro p e n tg  o r . PETN
N i t r o p e n t a e r i t r i t a

Th e p r o p e r t i e s  of PETN a r e  r e p o r te d  a s  fo ll o w s :  L oad in g  
d e n s i t y  1 .7  gm /c c; v e l o c i t y  o f  d e to n a t io n  86 00  m e te r s / s e c o n d ;  h e a t  
o f e x p lo s io n  15 26  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  
424 8° C ; volu m e o f  g a se a  a t  0°C  & 760-mm  p r e s s u r e  780 l i t e r s / k g ;  an d 
b r i s a n c e  v a lu e  193  (TNT = 8 6 ) .

S t r a i g h t  PETN i s  u se d  i n . s e v e r a l  c o m p o s it e  e x p lo s iv e s  su ch  
a s  H e x o n it a , P e n t o l i t a ,  P e n t r i n i t a ,&  o t h e r s .  When p h le g m a ti z e d  w i th  
5 -1 0 % 'o f p a r a f f i n ,  i t  i s  u sed  as  a b u r s t i n g  c h a rg e  i n  A i r c r a f t  
P r o j e c t i l e s ,  an d i n  D e m o li ti o n  & M in in g C h a rg e s .

P i c r a t o  am onic o AMMONIUM PICRATE
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a n is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

E i f r i n i t a ,  A c id o _ p !c r ic o  o r T r i n i t r o f e n o l  . PICR IC ACID

Th e p r o p e r t i e s  o f  P i c r i c  A ci d  a r e  r e p o r t e d  a s  f o l lo w s :  L oad in g  
d e n s i t y  1 .6 9  gm /c c ; v e l o c i t y  o f  d e to n a t io n  72 50  m e te r s / s e c o n d ;  h e a t  o f 
e x p lo s io n  10 00  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  32 30 °C ; vo lu m e 
o f g a s e s  a t  0°C & 760-mm  p r e s s u r e  675 l i t e r s / k g ;  an d b r i s a n c e  v a lu e  107 
(TNT = 86)  .

I t  was  u se d  p r e s s e d  a s  th e  c o re  o f  D e to n a ti n g  Cor d (M echa  r a p i d a  
o r Me cha  d e t o n a n t e ) . I t  wa s a l s o  u sed  in  c o m p o s it e  m i l i t a r y  e x p lo s iv e s .

P i r o t e c n i a s  6c PYROTECHNICS
A r t i f i c i o s  (F ir e w o rk s )

S p a n is h  P y r o te c h n ic  c o m p o s it io n s  a r e  d iv id e d  i n t o  s e v e r a l  
d i s t i n c t  g ro u p s  a s  fo ll o w s :

a )  P ro d u c c io n  de  lu z  ( L ig h t  p r o d u c t i o n ) . T hese  a r e  s u b d iv id e d  i n t o  
i l l u m i n a t i n g ,  c o lo r e d ,  s p a rk in g  6c d o u b le  c o m p o s i t io n s .

b) P ro d u c c io n  de g a s e s  (G as  p r o d u c t i o n ) . T hese  a r e  s u b d iv id e d  i n t o  
f l y i n g  p a r a c h u te ,  sm ok e,  d i s i n f e c t i n g  sm ok es  6c e x t i n g u i s h e r s .

c )  P ro d u c c io n  de una ll a m a  v iv a  y a una  te m p e ra tu ra  e le v a d a  ( I n t e n s e  
fl am e  6c h ig h - t e m p e r a tu r e  p r o d u c t i o n ) .  T hese  a r e  i n c e n d i a r i e s ,  com 
b u s t i b l e  m ix tu re s  w i th  o x i d iz e r s  6c fl am m able  l i q u i d s .

Many P y r o te c h n ic  c o m p o s it io n s  & a p p l i c a t i o n s  a r e ' l i s t e d  by b o th  
E .E . S ancho , "Q u im ic a  d es  Lo s E x p lo s iv o s " , Agu do , M adri d  (1 9 4 1 ) , p ag es  
3 5 1 -6 0 ; an d M. V iv a s , R.  F e ig e n s p a n  6c F. L a d re d a , " P o lv o ra s  y E x p lo s iv o s  
M o dern os" , M o ra ta , M a d ri d , volu m e 2 (1 9 4 6 ) , p ag es  3 5 7 -7 0 ^ b u t  th e s e  
a u th o r s  do  n o t  s p e c i f y  w h ic h  a r e  S p a n is h  d ev e lo p m en ts  o r w h ic h  a r e  u sed  
i n  S p a in .

E i ? o x i l i n a ,  N i t r o c e lu l o s a  o r NITROCELLULOSE
C o lo d io  (C o l lo d io n  C o tt o n )

E l § s t r i t a  ’ PLASTRITA

T h is  i s  an  e x p e r im e n ta l  e x p lo s iv e  c o n s i s t i n g  o f  g r a n u la r  TNT 6c 

C o ll o d io n  C o t to n . Th e c o m p o s it io n  i s  a p l a s t i c  p a s t e  w h ic h  wa s fo und  
to  be  i n f e r i o r  to  s t r a i g h t  TNT.

 
 

 
 

 

 

 

 

 

 
 

 
 

 
 



S p a n is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

W  P l o p l a s t r i t a  o r P lo m o p la s t r i t a  PLOPLASTRITA

T h is  e x p lo s iv e  c o n s i s t s  o f a m ix tu re  o f p u lv e r iz e d  TNT, C o ll o d io n  
C o tt o n  & le a d  n i t r a t e ,  o r P l a s t r i t a  & le a d  n i t r a t e .  Th e c o m p o s it io n  i s  
l e s s  s e n s i t i v e  th a n  TNT & i s  eq u a l in  po wer  to  TNT, w e ig h t by  w e ig h t,  
b u t  i s  c o n s id e r a b ly  more p o w e rf u l on  an  e q u a l vo lu m e b a s i s  due to  i t s  
h ig h  d e n s i t y .  A n o th e r a d v a n ta g e  i s  t h a t  i t  does n o t p ro d u ce  an y n o x io u s  
g a s e s  on  d e to n a t io n .  ’ ’ •

P l o p l a s t r i t a  wa s d e v e lo p e d  f o r  u se  as a b u r s t i n g  c h a rg e  i n  
A r t i l l e r y  S h e l l s ,  G re nades & i n  m in in g .

P o lv o r a .n e g r a  BLACK POWDER

S p a n is h  B la ck  Po w de rs  v a ry  in  c o m p o s it io n  & u se s  a s  fo ll o w s :

P o lv o ra  de  c a z a  ( S p o r t in g  Pow de r)  - p o ta s s iu m  n i t r a t e  80%, c h a rc o a l  11% 
6c s u l f u r  9%.

P o lv o ra  de  g u e r r a  ( M i l i t a r y  Po w de r)  - p o ta s s iu m  n i t r a t e  75%, c h a rc o a l  
12 .5%  6c s u l f u r  12 .5% . .

P o lv o ra  de m in a ( B la s t in g  Po wde r)  - p o ta s s iu m  n i t r a t e  62%, c h a rc o a l  
18% 6c s u l f u r  20%. .

In  g e n e r a l ,  B la c k  Po wde r i s  i g n i t e d  by  s p a rk  o r  h o t i r o n  an d^ m or e 
d i f f i c u l t l y ^ b y  fl am e o r p e r c u s s io n .  I t s  te m p e ra tu re  o f i g n i t i o n  
v a r i e s  b e tw een  270° — 32 0° C. I t  i s  v e ry  s e n s i t i v e  to  i n i t i a t i o n  by 
f r i c t i o n ,  an d th e  h y g r o s c o p ic i ty  of th e  po wde r i s  i n v e r s e ly  p r o p o r t io n a l  
to  th e  s i z e  o f th e  g r a i n s .

Th e p r o p e r t i e s  o f a t y p i c a l  B la ck  Po wde r c o m p o s it io n  a r e  as 
fo ll o w s :  L oad in g  d e n s i ty  1 .2  gm /c c;  v e l o c i t y  o f d e to n a t io n  40 0 m e te r s /

se co n d ; h e a t  o f  e x p lo s io n  665 c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on 
e x p lo s io n  23 80 °C ; vo lu m e o f g a se s  a t  0°C  6c 760-m m p r e s s u r e  280 
l i t e r s / k g ;  an d b r i s a n c e  v a lu e  1 .4  (TNT = 8 6 ) .

S a b u l i t a  SABULITA

T h is  i s  a m i l i t a r y  6c i n d u s t r i a l  e x p lo s iv e  w h ic h  c o n s i s t s  o f 
Ammonium N i t r a t e  78%, TNT 8% 6c c a lc iu m  s i l i c i d e  14%, ad ded  to  i n c r e a s e  
th e  h e a t  o f e x p lo s io n  o f th e  m ix tu re . T h is  m ix tu re  i s  c a l l e d  S a b u l i t a  
nu m er o 0 o r  1 d ep e n d in g  up on  th e  c a lc iu m  s i l i c i d e  c o n te n t  (1 4 o r 12%). 
Th e name  S a b u l i t a  i s  a l s o  a p p l ie d  to  m ix tu re s  c o n ta in in g  8-9 .5 %  
P o ta s s iu m  P e r c h lo r a t e  in  p la c e  of some o f th e  Ammonium N i t r a t e .
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S p a n is h  Ex p1 os  iv e s
R ef er en ce  in  
G en er al  In de x

T e tra c e n o  TETRACENE

T h is  co mpo un d i s  o b ta in e d  a s  a y e ll o w , f l u f f y  s o l i d ,  i n s o l u b l e  
i n  w a te r .  I t s  e x p lo s io n  te m p e ra tu re  i s  1 3 7 -l 4 O °C .

T e t r a c e n e  i s  u sed  a s  an  I n i t i a t i n g  E x p lo s iv e .

T e t r a l i t a ,  T e t r a n i t r o m e t i l a n i l i n a  o r  TETRYL
T e t r i l o

Th e p r o p e r t i e s  o f  T e t r y l  a r e  r e p o r t e d  as f o l lo w s :  L o ad in g  
d e n s i t y  1 .6 5  gm /c c ; v e l o c i t y  o f  d e to n a t io n  72 50  m e te r s / s e c o n d ;  h e a t  o f 
e x p lo s io n  1090  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on e x p lo s io n  33 70 °C ; 
volu m e o f  g a s e s  a t  0°C 6c 760-mm p r e s s u r e  710 l i t e r s / k g ;  an d b r i s a n c e  
v a lu e  116 (TNT = 8 6 ) .

T e t r y l  i s  u se d  a s  a  b a s e  c h a rg e  in  P r im e rs  & D e to n a to r s  an d a s  
th e  c o re  o f  D e to n a ti n g  Cor d (M echa r a p id a  o r Me cha  d e t o n a n t e ) .

T e t r i t o l  TETRYTOL

T h is  c o m p o s it io n  c o n s i s t s  o f T e t r y l  75% & TNT 25%.

I t  i s  a  c a s t a b l e  b u r s t i n g  c h a rg e  u sed  i n  v a r io u s  P r o j e c t i l e s .  i

lQ n i t§  TONITA

T h is  e x p lo s iv e  c o n s i s t s  o f  a m ix tu re  o f  b a ri u m  n i t r a t e  68%, 
D in i tr o b e n z e n e  13% & Gun c o t to n  19$ .

I t  wa s u se d  a s  a b u r s t i n g  c h a rg e  in  a m m u n it io n .

T o rp ex  o r T r i t o l i t a l TORPEX
Se e T r i t o l i t a l .

T r i c i n a t o o r  T r i n i t r o r e s o r c i n a t o  . LEAD STYPHNATE
de  pl om o

See  T r in i t r o r e s o r c in a t o ^ d e ^ p l o m o . ■
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S p a n is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

T r i d i t a  TRIDITE

A c a s t a b l e  e x p lo s iv e  m ix tu re  o f P i c r i c  A ci d  8Q% & D(i n i t r o p h e n o l
20%.

I t  wa s use d  a s  a b u r s t i n g  c h a rg e  in  S h e l ls  & Bom bs.

The B r i t i s h  use d  a s im i l a r  m ix tu re  c a l l e d  N e l l i t e A th e  F re nch  
m ix tu re  i s  c a l l e d  £)D ( E x p lo s i f ) ,  an d th e  I t a l i a n

T r i l i t a ,  T r i n i t r o t o l u e n o ,  TNT
o r ? F 2 E ll 2

Th e p r o p e r t i e s  o f  T r i l i t a  (TNT) a r e  r e p o r te d  a s  fo ll o w s :
L oad in g  d e n s i t y  1 .5 9  gm /c c;  v e lo c i t y  o f d e to n a t io n  68 00  m e te r s /

s e c o n d ; h e a t  o f e x p lo s io n  1000 c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on 
e x p lo s io n  28 00 °C ; vo lu m e o f g a se s  a t  0°C  & 760-mm p r e s s u r e  690  l i t e r s /

kg ; an d b r i s a n c e  v a lu e  86 .

TNT i s  a s ta n d a r d  e x p lo s iv e  in  S p a in  b u t i t  i s  n o t u se d  as  a 
m in in g  e x p lo s iv e  b e c a u se  on d e to n a t io n  n o x io u s  g a se s  a r e  p ro d u c e d . I t  
i s  u sed  a s  a b u r s t in g c h a r g e  in  M in es,  P r o j e c t i l e s ,  Bombs & in  D e m o li ti o n  
w o rk . I t  i s  u sed  as  a b a se  c h a rg e  in  P r im e rs  & D e to n a to r s , N os . 0 -5 .
TNT i s  a l s o  em pl oy ed  in  a nu mbe r o f  c o m p o s it e  e x p lo s iv e s  such  as  Amatex , 
A ^ a to lp , Amon ^l , S a r a t o l ,  D o n a r it a , M in o le x , E e n t o l i t a ,  P l a s t r i t a ,  
T e t r i t o l ,  an d o t h e r s .

T r im o n it a  TRIMONITE

T h is  c a s t a b l e  e x p lo s iv e  c o n s i s t s  o f a m ix tu re ' o f P i c r i c  A ci d 90% 
& m o n o n it ro n a p h th a le n e  10%.

T r i n i t r o f e n o l > A c id o _ p ic r ic o  o r PIC RIC ACID
E i r c r i n i t a  .

See Picrinita'.
T r in i tr o r e s Q rc in a to _ d e _ p lo m o  . LEAD STYPHNATE
o r T r ic n a to  ( T r i g i n a t o )  1

Th e p r o p e r t i e s  a r e  r e p o r te d  as fo ll o w s : Dar k y e ll o w  c r y s t a l s ;  
d e n s i t y  3 .1  gm /c c; v e l o c i t y  o f  d e to n a t io n  5200  m e te r s /s e c o n d ;  e x p lo s io n  
te m p e ra tu re  275-8 0°C ; an d im pac t s e n s i t i v i t y  w it h  2 -k g  w e ig h t 7 cm.
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S p a n is h  E x p lo s iv e s R ef er en ce  in  
G en er al  Inde x

I r i n i t r o r e s o r c i n a t g _ d e _ p lo m o  ( c o n t ’d )

I t  i s  u se d  i n  a d m ix tu re  w it h  P o ta s s iu m  C h lo r a te  a s  an  I n i t i a t i n g  
E x p lo s iv e  in  p l a c e  o f  M erc ury  F u lm in a te . I t  i s  a l s o  u sed  i n  m ix tu re s  
w i th  Lea d A z id e  i n  D e to n a to r  C aps.

T r in i t r o t o lu e n e ) ,  T r i n i t r o t o l u o l , TNT
T r o t i l o  o r T r i l i t a

See  T r i l i t a .

T r i p l a s t i t a  TRIPLASTITA

T h is  i s  a  g e l a t i n i z e d  e x p lo s iv e  c o n s i s t i n g  o f  D i n i t r o to l u e n e  & 
C o l lo d io n  C o t to n . Th e p ro d u c t  i s  l e s s  s e n s i t i v e  th a n  TNT an d h a s  th e  
a d v a n ta g e  o f a h ig h e r  d e n s i t y  wh en  c o m p re sse d .

I t  wa s u se d  a s  a  b u r s t i n g  c h a rg e  i n  a m m u n it io n .

T r i t o l i t a  CYCLOTOL

T h is  c a s t a b l e  e x p lo s iv e  c o rre s p o n d s  to  US 5 0 /5 0  RDX/TNT, c a l l e d  
C y c lo to l .

I t  wa s u se d  a s  a b u r s t i n g  c h a rg e  in  a m m u n it io n .

T r i t o l i t a l  o r T o rp ex  TORPEX

T h is  c a s t a b l e  e x p lo s iv e  c o n s i s t s  o f  TNT 60%, RDX 207, & al um in um
20%.

I t  was  u sed  a s  a b u r s t in g c h a r g e  i n  a m m u n it io n .

 
 

 
 

 



SPAIN

U nusu al R e se a rc h  & D ev el opm en t i n  th e
F ie ld  o f E x p lo s iv e s

’’New Methods in  th e  P ro ducti on  of Arms and in  th e  De vel opme nt 
of E x p lo siv e s” (New La un ch ing Devices- ) •

Th e le a d in g  c o u n tr y , a s  f a r  as  ,new M o rt a rs  a r e  c o n c e rn e d , i s  S pa in  
w here  th e  f ir m  o f E sp e ra n z a  y Co mpa nia in  M arq u in a h a s  in tr o d u c e d  th r e e  
new M o r ta r s . T hese  M o rt a rs  d i f f e r  fr om  on e a n o th e r  o n ly  i n  s i z e ,  w e ig h t & 
c a l i b e r  (6 0 ; 8 1 -6c 120-m m) b u t a r e  a b s o lu t e ly  a l i k e  i n  a l l  o th e r  r e s p e c t s .  
P e r s o n n e l t r a i n e d  i n  o p e r a t in g  an y one o f th e s e  ty p e s  can  im m e d ia te ly  u se  
o r s e r v i c e  an y o f  th e  o th e r  t y p e s .

One s i g n i f i c a n t  f e a t u r e  o f th e s e  M o rt a rs  i s  t h e i r  a im in g  d e v ic e  w hic h  
wa s d e v e lo p e d  th r u  S pan is h-G erm an  c o o p e r a t io n . I t  i s  p o s s ib l e  to  a d ju s t  
th e  M o rt a rs  w i th  g r e a t  sp eed  & a c c u ra c y . T h e i r  accom pli shm en ts  a r e  c o n 
s i d e r a b l e .  One can  f i r e  a s  f a r  a s  1700 m e te rs  w i th  th e  60-mm M o rta r ; 3150  
m e te rs  w i th  th e  81-mm M o rta r ; an d 6400  m e te rs  w i th  th e  120-mm  M o rta r . The 
81-mm M o rt a r  h a s  been  in tr o d u c e d  i n t o  th e  S p a n is h , P o r tu g u e s e , T u rk is h  & 
E g y p ti a n  A rm ie s . Th e 60-mm M o rt a r i s  a l s o  u sed  by  th e  p o l i c e  sq uads o f 
s e v e r a l  E uro pean  c o u n t r i e s .

Of g r e a t  a d v a n ta g e  i s  th e  M o r ta r ’s  w id e f i e l d  o f  f i r e  w h ic h  e x te n d s  
fr om  45  t o  85  d e g re e s  i n  e l e v a t i o n ,  an d w hic h  am ounts  l a t e r a l l y  —  w ith o u t  
m ov in g th e  t r i p o d  —  t o  15 d e g re e s  on each  s id e  a t  me an q u a d ra n t e l e v a t i o n .
By m ov in g th e  t r i p o d  l a t e r a l l y ,  i t  i s  p o s s ib le  to  c o v e r  a f r o n t  l a t i t u d e  
of 360 d e g r e e s .  Th e ESPERANZA t r i p o d  i s  a c o n s t r u c t i o n  f e a t u r e  w hic h  i s  
a b s o lu t e ly  uncommon f o r  M o r ta rs . Due to  t h i s  s p e c i a l  f e a t u r e  i t  i s  n o t 
n e c e s s a r y  to  i n s t a l l  shock  a b s o rb e r s  on th e  le g s  o f th e  M o rt a r C a r r ia g e .
T h is  in f lu e n c e s  th e  p r i c e  of th e  wea po n f a v o r a b ly , an d a l s o  e l im in a te s  th e  
r e q u ir e m e n t  to  c o n s ta n t ly  a d ju s t  th e  M o rta r .

Th e f ir m  o f I n s t a l a z a  i n  S a ra g o ssa  h as  in tr o d u c e d  a new S p a n is h  
B az ooka,  an  88.9 .-mm  L a u n c h er.  T h is  wea po n i s  u sed  by  th e  S p a n is h  & 
P o r tu g u e s e  Arm ed F o rc e s , an d h a s  r e c e n t l y  been  d e m o n s tr a te d  t o  NATO f o r c e s ,  
w here  e x c e l l e n t  r e s u l t s  w ere  a c h ie v e d  under th e  m ost  u n fa v o ra b le  c o n d i t io n s .  
Th e wea po n f i r e s  A rm o r-P ie rc in g , H oll ow -C harg e 6c H ig h -E x p lo s iv e  S h e l l s ,  an d 
th u s  r e p r e s e n t s  a v a lu a b le  ac co m pan yin g wea po n o f th e  i n f a n t r y .  I t  can  
a l s o  u se  a l l  A m eri can  g ra d e s  o f am m unit io n  in te n d e d  f o r  th e  3 .5 - in c h  Ba zo ok a

Th e ra n g e  o f  t h i s  L au n ch er,  100 0 m e te r s , i s  c o n s id e re d  go od  in  
v ie w  o f  i t s  w e ig h t o f o n ly  8 kg . The L auncher i s  s e r v ic e d  by  o n ly  on e man 
who can  f i r e  i t  w h i le  s ta n d in g ,  k n e e l in g , s i t t i n g  o r ly in g  do wn . The 
e x p lo s iv e  c h a rg e  c o n s i s t s  o f a mk  tu r e  o f TNT 6c RDX, b u t may a l s o  be  
co m p re sse d  RDX w hic h  f u r t h e r  in c r e a s e s  th e  p e n e t r a t i v e  pow er.
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SPA M

U nu su al  R es ea rc h & De velop me nt in  th e  *
F ie ld  o f E xp lo si ves ( c o n t 'd )  ■

Th e f ir m  o f  H is p a n o -S u iz a  h a s  d e v e lo p e d  s e v e r a l  New R ocket L a u n c h e rs . 
At  th e  p r e s e n t  ti m e  a  L a u n c h e r i s  b e in g  b u i l t  f o r  8- cm  R o c k e ts . I t  is  
in te n d e d , h o w ev er,  t h a t  t h i s  R -8 0-T  A r t i l l e r y ,  Gro un d R ocke t be co me th e  
f o r e r u n n e r  o f  an  e n t i r e  f a m il y  o f 12 -cm , 15 -cm o r even  21 -c m  C a l ib e r  
R o c k e ts . Th e R o c k e ts  c a n  be  s u p p l ie d  .w it h  v a r io u s  d e m o l i t io n  c h a rg e s  o f  
5 -9  k g . T h e i r  ra n g e  i s  9 .5  k i lo m e te r s .  Th e c ro s s - s h a p e d  p r o p e l l i n g  
c h a rg e , w h ic h  c o n s i s t s  o f a new k in d  o f po wde r an d i s  i g n i t e d  e l e c t r i c a l l y ,  
a s s u r e s  an  e x t r a o r d i n a r y  d e g re e  o f s t e a d in e s s  in  f l i g h t .  Th e I t a l i a n  Na vy , 
w h ic h  a s s i s t e d  th e  m a n u f a c tu r e r  d u r in g  f i r i n g  t e s t s  in  th e  G u lf  o f N a p le s , 
se em ed  h ig h ly  im p re sse d  w i th  th e  p e rf o rm a n c e  o f  b o th  th e  L a u n ch er & th e  
R o c k e ts . •

[R ef : Ano ny mou s, "N eu e Wege im W aff enbau  un d in  d e r  E n tw ic k lu n g  vo n
S p re n g k o rp e rn . Neue W e rfe r" , Wehr un d W ir t s c h a f t  No 12, S t u t t g a r t e r  
V e r la g s k o n to r  GMBH, S t u t t g a r d ,  Ge rm any (D ec em be r 19 59 ) (O rd nance  T e c h n ic a l  
I n t e l l i g e n c e  T r a n s l a t i o n  H-5 71 6 by  E .R . M u ll in a x , OTIA 5904}) .
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R e fe re n c e s  f o r  S p a n is h  E x p lo s iv e s :

E .F . R eese , "E x a m in a ti o n  of Bomb Fra gm en t an d R esid u e  R ece iv ed  from  S p a in " , 
P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  946  (D ec em be r 19 38 ) .

R. S t i c k l e ,  " I n v e s t i g a t i o n  o f S p an is h  C a l ib e r  .5 0 I n c e n d ia r y  B u l l e t " ,  
P ic a t in n y  A rs e n a l T e c h n ic a l R ep o rt  105 9 (D ec em be r 1 9 4 0 ).

E .E . S ancho , "Q uim ic a de  lo s  E x p lo s iv o s " , Agu ad o,  M ad ri d  (1 9 4 1 ).

M.M. K o s te v i tc h , " E s p o le ta s  de  Tiem po  y P o lv o ra  N eg ra  p a ra  lo s  R e g u la d o re s  
I n f e r i o r  y S u p e r io r " ,  Tomas Pal um bd , Bu en os  A ir e s  (1 9 4 3 ) . '

S.  de  P a b lo , R e v is ta  de  A e ro n a u ti c a  4 , 4 -4 4  (1 943) & C hem ic al  A b s t r a c t s  39 
3159  (1 945) (T he  e x p lo s iv e s  in tr o d u c e d  d u r in g  S p a n is h  C iv i l  W ar) . .

A. E r n i t z ,  "M an ua l de  E x p lo s iv o s  I n d u s t r i a l e s " , E sm era ld a , Bu en os  A ir e s  
(1 944) .

A. P e re z  A ra , " T ra ta d o  de  E x p lo s iv o s " , C u l t u r a l ,  Hab an a (1 9 4 5 ).

M. V iv a s , R. F e ig e n sp a n  & F.  L ad re d a , " P o lv o ra s  y E x p lo s iv o s  M odern os" , 
M o ra ta , M ad ri d , Vo lum e 2 (1 9 4 6 ),  A lt o s  E x p lo s iv o s  0 E x p lo s iv o s  Rom pe do re s.

" S p a n is h  M i l i t a r y  D ic t io n a r y " ,  US D epart m en t o f th e  Army 
T e c h n ic a l  M an ua l TM3O-5OO, W ash in g to n  DC (1 9 5 0 ).

J. M . J im enez  (G im enez),  " E x p lo s iv o s " , E j e r c i t o ,  M ad rid (1 9 5 1 ).

A. S t e t t b a c h e r ,  " P o lv o ra s  y E x p lo s iv o s " , G i l i ,  Bu en os  A ir e s  (1 9 5 2 ).

E.E .M . G o n z / le s , " E x p lo s iv o s -p a ra  lo s  C urs os R e g io n a le s  de O f i c i a l e s  y 
S u b o f ic i a le s  de  I n f a n t e r i a ,  C a b a l le r / a  y A r t i l l e r i a " ,  E j e r c i t o ,  M ad rid (1 95 5)

B .T . F e d o r o f f , " S p a n is h  E x p lo s iv e s  an d P r o p e l l a n t s " ,  P ic a t in n y  A rse n a l 
M a n u s c r ip t,  U n p u b li sh ed  (1 9 5 6 ).
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R e fe re n c e s  f o r  S p a n is h  E x p lo s iv e s

C a s t i l l a ’s ’’Sp a n is h  an d E n g l is h  T e c h n ic a l  D ic t i o n a r y ” , P h i lo s o p h ic a l  L ib r a r y ,  
New Y ork , Vo lume 1 , E n g l is h - S p a n is h  & Vo lum e 2 , S p a n is h - E n g l is h  (1 9 5 8 ) .

R.Po  A n t o n e l l i ,  ’’E n c y c lo p e d ia  o f  E x p lo s iv e s ” , O rd nan ce  T e c h n ic a l  I n t e l l i g e n c e  
A gen cy , O rd nance L ia s o n  G ro up , Dur ha m, N o rt h  C a r o l in a  (May 1 9 6 0 ) .

B .T . F e d o r o f f  e t  a l ,  ’’E n c y c lo p e d ia  o f  E x p lo s iv e s  an d R e la te d  I te m s ” ,
P i c a t in n y  A rs e n a l  T e c h n ic a l  R e p o r t 2 7 0 0 , Vo lum e 1 (1 960) & Vo lum e 2 (1 9 6 2 ) .

W.H.B . Sm ith  & J .E .  S m it h , ’’Sm all  Arms o f th e  W orl d” , S ta c k p o le , H a r r i s b u r g ,  
Pa  (1 9 6 0 ) , 5 3 6 -4 2 .
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SWEDEN

Sw ed is h E x p lo s iv e s

Th e e x p lo s iv e s  i n d u s t r y  o f  Sw ede n d a te s  from  th e  y e a r  1540. For  
o v e r 300 y e a r s ,  th e  m a n u fa c tu re  of e x p lo s iv e s  wa s l im i t e d  to  B la ck  
Po wde r & s i m i l a r  c o m p o s i ti o n s . Th e in v e n t io n s  o f A lf re d  N obel,  o f  
v a r io u s  D y n am it es , i n  th e  1 8 6 0 -7 0 ’s ,  so on le d  to  th e  em erg en ce o f a 
m oder n e x p lo s iv e s  i n d u s t r y .  By 1900 a l l  o f  th e  f i r m s ,  w hic h  a r e  m ajo r 
p ro d u c e rs  to d a y , ha d b een  e s t a b l i s h e d .

Th e i n d u s t r i a l  & m i l i t a r y  e x p lo s iv e s  in d u s t r y  o f to d a y  c o n s i s t s  o f 
b o th  p r i v a t e -  an d govern m ent- ow ned f a c i l i t i e s .  T o g e th e r  th e y  p ro v id e  
v i r t u a l l y  a l l  o f  th e  c o u n t r y ’s e x p lo s iv e s ,  p lu s  s i g n i f i c a n t  am ou nt s f o r  
e x p o r t .  The o n ly  it e m s  o b ta in e d  ab ro ad  a r e  i n i t i a t i n g  co m ponen ts  su ch  
a s  P r im e rs  & D e to n a to r s . Sw eden , how ever,  i s  h e a v i ly  d e p e n d en t on  im 
p o r t s  f o r  c e r t a i n  b a s ic  raw m a te r i a l s  su ch  a s  p e tr o le u m , c o a l ,  co k e , 
c o t t o n ,  s u l f u r ,  an d o t h e r s .

Com m er ci al  e x p lo s iv e s  a r e  use d  e x te n s iv e ly  f o r  m in in g , e x c a v a t in g  
& ro a d  b u i ld i n g .  A ls o  l a r g e  q u a n t i t i e s  a r e  u se d  in  e x c a v a t io n  f o r  u n d e r 
g ro und  s h e l t e r s  & o th e r  f a c i l i t i e s .  D ynam ites  a r e  a l s o  use d  by  th e  
m i l i t a r y  f o r c e s  as  s ta n d a r d  D e m o li ti o n  C h a rg e s . A b ro ad  ra n g e  o f  
m i l i t a r y  e x p lo s iv e s  a r e  c u r r e n t l y  b e in g  p ro d u c e d . T hese  in c lu d e  TNT,
RDX, PETN, C o m p o sit io n  B, T o rp ex , B la ck  Po w de r,  Le ad  A z id e , Le ad  
S ty p h n a te , M er cu ry  F u lm in a te  an d P r o p e l l a n t s  ( a l l  t y p e s ) .

T h e re  a r e  se v e n  s i g n i f i c a n t  p ro d u c e rs  o f e x p lo s iv e s  6c r e l a t e d  
i te m s .  T h re e  o f th e s e  p l a n t s  a r e  govern m ent ow ne d.  A l l  a r e  lo c a te d  in  
s o u th e r n  Sw ed en . Th e l a r g e s t  in d iv id u a l  p ro d u c e r  o f m i l i t a r y  e x p lo s iv e s  
i s  AB B ofo rs  N o b e lk ru t , a d i v i s i o n  o f AB B ofo rs  o f K a r ls k o g a . AB 
N i t r o g l y c e r in  i n  G y tt o rp  i s  th e  p r i n c i p a l  p ro d u c e r  o f corp m erc ia l

m a n u fa c tu re s  b u lk  e x p lo s iv e s .

Th e p r i n c i p a l  e x p lo s iv e s  known to  be  m a n u fa c tu re d  6c use d  i n  Sw eden , 
a c c o rd in g  to  a v a i l a b l e  n a t i v e  n o m e n c la tu re , a r e  l i s t e d  a l p h a b e t i c a l l y  in  
th e  f o l lo w in g  p a g e s .
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Sw ed is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

A m m ongel atin_D ynam it  , GELATIN DYNAMITE

T h is  ty p e  o f  e x p lo s iv e  wa s in v e n te d  i n  1879  by  A. N o b e l.
One f o r m u la t io n  c o n ta in s  N i t r o g l y c e r in  717o, C o l lo d io n  C o tt o n  47O, 
Ammonium N i t r a t e  237P & c h a r c o a l  27O. A n o th e r c o n ta in s  N i t r o 
g l y c e r i n  257>, C o l lo d io n  C o tt o n  17», Ammonium N i t r a t e  627O & c h a rc o a l  
127o. Th e f i r s t  c o m p o s i ti o n  i s  g e la t in o u s ^ w h i le  th e  seco n d  i s  
c ru m b ly  & p l a s t i c  b u t n o t g e l a t i n o u s .  .

Th e b a s ic  f o r m u la t io n s  may be  an d have b een  chan g ed  by  
i n c o r p o r a t i n g  o th e r  e x p lo s iv e s  su ch  a s  l i q u i d  D i n i t r o t o l u e n e ,  TNT, 
T r i n i t r o x y l e n e ,  N i t r o s t a r c h  o r N i t r o g l y c o l s .  Su ch  a d d i t i v e s  a c t  
n o t o n ly  a s  s e n s i t i z e r s  f o r  Ammonium N i t r a t e  b u t  som e a l s o  s e rv e  a s  
a n t i f r e e z e  com pounds.

T h is  D ynam ite  i s  u sed  f o r  g e n e ra l  b l a s t i n g  & d e m o l i t io n  
o p e r a t i o n s .

D ynam it es s i m i l a r  to  A m m ongel at in _dynam ic  a r e  m a n u fa c tu re d  
in  th e  USA by  th e  DuP on t Company u n d e r th e  nam e E x tr a  D y n a m it e .

A m m on ia kk ru t AMMONIAKKRUT
... ........................  AMMONIUM NITRATE DYNAMITE

T h is  e x p lo s iv e ,  in v e n te d  in  1876  by  S w ed is h  c h e m is ts  
C oJ.  O h ls so n  & J .H . N o r rb in , c o n s i s t e d  o f  Ammonium N i t r a t e  807o 6c 
c h a r c o a l  207o . Su ch  a m ix tu re  i s  th e  f i r s t  known e x p lo s iv e  b a se d  
on  Ammonium N i t r a t e .  Th e o r i g i n a l  m ix tu re  wa s d i f f i c u l t  t o  
i n i t i a t e  an d wa s r e p la c e d  by  N ob el  by  on e c o n s i s t i n g  o f  Ammonium 
N i t r a t e  807>, N i t r o g l y c e r i n  127O 6c c h a r c o a l  87O. T h is  m o d if ie d  
c o m p o s i ti o n  i s  m or e p o w e rfu l th a n  G uhrd ynam it  c o n s i s t i n g  o f  th e  
same am ou nt  o f N i t r o g l y c e r i n .

Th e m o d if ie d  Am m on ia kk ru t h a s  been  u sed  to  som e e x te n t  in  
Sw eden  b u t was  fo und  to  be to o  h y g ro s c o p ic  6c e x u d a b le . A b e t t e r  
e x p lo s iv e ,  in  w h ic h  th e  Ansnonium N i t r a t e  i s  c o a te d  w i th  g e l a t i n i z e d  
N i t r o g l y c e r i n ,  i s  know n a s  A m m ongela ti n_D ynam it .

Se e a l s o  S e r a n in .

A m m oniu m nit ra t - AMMONIUM NITRATE

I t  i s  u sed  i n  a nu m be r o f com m erc ia l e x p lo s iv e s  su c h  as  
A ^ o n g e l a t i n _ d y n a m i t , A m m onia kkru t,  D ynam it , N ob el  i t ,  S e ra n in  an d 
o t h e r s .

U50

 

 
 

 
 

 
 

 

 

 
 
 

 
 

 
 

 
 

 

 
 



Sw ed is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

B l a s t i n  CHEDDITE

T h is  i s  a s a f e t y  e x p lo s iv e  c o n s i s t i n g  o f  Ammonium P e r c h l o r a t e  
63%, so diu m  n i t r a t e  23%, D in i t r o to lu e n e  8% & p a r a f f i n  wax 6%. I t  
i s  r e p o r t e d  to  be  507, more p o w e rfu l th a n  D ynam it e . B l a s t i n e  h a s  b een  
use d  e x te n s iv e ly  a s  a b l a s t i n g  & d e m o lit io n  e x p lo s iv e .

I t  i s  r e p o r t e d  t h a t  a B r i t i s h  e x p lo s iv e ,  c a l l e d  B l a s t i n e ,  
c o n s i s t s  o f  Ammonium P e r c h lo r a te  60%, so diu m  n i t r a t e  227*, TNT 117,
& p a r a f f i n  7%. T h is  c o m p o s it io n  i s  v e ry  s i m i l a r  to  th e  Sw ed is h  
B l a s t i n .

B ly a z id  (B ly a c id )  . LEAD AZIDE

Le ad  A zid e  h a s  r e p la c e d ' M er cu ry  F u lm in a te  in  many  D e to n a to r s  
f o r  m i l i t a r y  am m unit io n  an d in  c o m m e rc ia l. B la s t in g  C aps.  I t  i s  
n o t u sed  in  p a r t s  o f  P r im e rs  or Fuz es  made o f  c o p p e r o r b r a s s  
b e c a u se  o f i t s  te n d e n c y  to  fo rm  th e  h ig h ly  s e n s i t i v e  C opper  A z id e .

For p u rp o se s  w her e a h ig h e r  s e n s i t i v i t y  i s  d e s i r e d .  Le ad  
A zid e  i s  c o v e re d  w it h  a l a y e r  o f  Le ad  S ty p h n a te  o r m ix ed  w it h  t h i s  
mor e s e n s i t i v e  i n i t i a t o r .  Le ad  A zid e i s  u se d  b o th  p u re  & d e x t r i n a t e d

B ly s ty f n a t  o r  . LEAD STYPHNATE
B l y t r i n i t r o r e s o r c i n a t

T h is  i s  a f i n e l y  d iv id e d ,  rh om bic  e x p lo s iv e ,  l i g h t  o ra n g e  o r 
r e d d i s h  br ow n in  c o l o r .  I t  c r y s t a l l i z e s  w i th  o n e - h a l f  m ol e o f  
w a te r  o f c r y s t a l l i z a t i o n .  When b ro u g h t in  C o n ta c t w i th  a fl am e o r 
s u b je c te d  to  im p a c t,  Le ad  S ty p h n a te  e x p lo d e s  w i th  a lo u d  r e p o r t .
I t  i s  l e s s  s e n s i t i v e  to  im pac t & f r i c t i o n  th a n  e i t h e r  M er cu ry  
F u lm in a te  o r am or ph ou s Le ad  A zid e b u t i s  more s e n s i t i v e  to  h e a t  
th a n  Le ad  A z id e . Th e comp ound i s  o f a h ig h  o rd e r  o f  s t a b i l i t y .

Lea d S ty p h n a te  has been  fo un d in c a p a b le  o f i n i t i a t i n g  th e  
d e to n a t io n  o f  e i t h e r  TNT o r T e d ry l,  b u t can  c a u se  th e  d e to n a t io n  
o f u n p re s s e d  PETN. I t  w i l l  i n i t i a t e  s t r a i g h t  407, D yn am ite b u t  n o t  
n o n -u n if o rm ly  G e la t i n  D ynam ite . I t  i s  u se d  a s  a c o v e r  c h a rg e  f o r  
Lea d A z id e , a s  a p r im a ry  i n i t i a t o r  i n  b r id g e - w i r e  D e to n a to r s , an d 
i n  v a r io u s  P r im in g  C o m p o sit io n s  r e q u i r e d  to  h ave  c e r t a i n  b l a s t  
c h a r a c t e r i s t i c s .
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Sw ed is h  E x p lo s iv e s

B o n it

R e fe re n c e  in  
G e n e ra l In d ex

BONIT
CYCLOTOL

T h is  nam e i s  a p p l i e d  to  Sw ed is h m i l i t a r y  e x p lo s iv e s  
d e v e lo p e d  by  AB B o fo rs  N o b e lk ru t . Th e f o l lo w in g  m ix tu re s  w ere  
u se d  b e f o r e  WW I I :

B o n it  1 . RDX 50% & TNT 50%. I t s  lo a d in g  d e n s i t y  i s  1 .6 8  
gm /c c ; v e l o c i t y  o f  d e to n a t io n  76 00  m e te r s / s e c o n d ;  an d h e a t  o f  
e x p lo s io n  11 30  c a l/ g m .

B o n it  2 . RDX 707o & TNT 30%. I t s  lo a d in g  d e n s i t y  i s  1 .7 0  
gm /c c ; v e l o c i t y  o f d e to n a t io n  78 00  m e te r s / s e c o n d ;  h e a t  o f  ' 
e x p lo s io n  1225 c a l/ g m  (TNT = 8 5 0 ) ; gas  volu m e a t  NTP 950 
l i t e r s / k g  (TNT = 6 3 0 ); r e l a t i v e  b r i s a n c e  1367o (TNT = 1 0 0 );  
an d T r a u z l  t e s t  v a lu e  42 1 cc  (TNT = 290) .

B o n it  3 . RDX 607» & TNI 40%.  T h is  i s  th e  u s u a l  & m ost  common 
m ix tu re  u s e d . I t s  p r o p e r t i e s  a r e  in t e r m e d ia t e  b e tw e en  th o s e  
o f  B o n it  1 & B o n it  2 . Se e a l s o  H e x o to l .

B o n it  wa s u sed  a s  an  u n d e rw a te r  m i l i t a r y  b u r s t i n g  
c h a rg e . A t p r e s e n t  i t  i s  u se d  a s  a b u r s t i n g  c h a rg e  i n  .
S h e l l s .  D u ri n g  WW I I  al um in um  po wde r wa s in c o r p o r a te d  i n t o  
B o n it  t o  i n c r e a s e  i t s  e f f e c t i v e n e s s .  Su ch  a  m ix tu re  i s  
c a l l e d  H e x o to n a l.

B onoco rd  DETONATING FUSE
... ..............  . PRIMACORD

Th e Sw ed is h  D e to n a ti n g  Cor d c o n s i s t s  o f  a  c o re  o f  PETN, 
c o v e re d  w i th  b r a id e d  c o t to n  th r e a d s ,  an d p r o te c te d  by  an  o u te r  
c o a t i n g  o f a p l a s t i c  w h ic h  i s  b a sed  on p o ly v in y l  c h lo r i d e  o r 
p o ly th e n e .  Th e q u a n t i t y  o f  PETN i s  12 gr am s p e r  m e te r ;  th e  t o t a l  
w e ig h t o f B onoco rd  i s  30 g m /m ete r,  an d i t s  o u te r  d ia m e te r  i s  5 .5  
m i l l i m e t e r s .  B onoco rd  h as  a d e to n a t io n  v e l o c i t y  o f  6000-7 000  
m e te r s / s e c o n d .  I t  i s  i n i t i a t e d  w it h  a  No 6 E x p lo d e r  an d i s  u sed  
f o r  d i r e c t  d e to n a t io n  o f  a l l  k in d s  o f e x p lo s iv e  c h a r g e s .

D yn am it  , DYNAMITE

D ynam it es w i th  a c t i v e  b a s e s , now c a l l e d  " S t r a i g h t  D y n a m it e s ’1 
an d w h ic h  c o r re s p o n d  to  p r e s e n t  f o r m u la t io n s ,  w ere  f i r s t  p r e p a re d  
by A. Nob el  i n  1869. N ob el  c o a te d  th e  p a r t i c l e s  o f  a m ix tu re  o f
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Sw ed is h  E x p lo s iv e s
.R efe re nce  in  
G e n e ra l In d ex

D yn am it  ( c o n t ’d )

o x i d iz e r s  (p o ta s s iu m , so diu m  or.A mm onium N i t r a t e )  & s o l i d  co m b u st
i b l e s  (s u c h  a s  w oo dm ea l, c h a r c o a l ,  r o s i n ,  s t a r c h  o r s u g a r)  w i th  
N i t r o g l y c e r in .  Th e p a te n t  s u g g e s te d  a  m ix tu re  o f b a ri u m  n i t r a t e  
70%, r o s i n  o r c h a rc o a l  10% & N i t r o g ly c e r in  20%. S u l f u r  c o u ld  be 
e i t h e r  added  o r  o m it te d .

When so diu m  o r  Ammonium N i t r a t e  wa s u s e d , i t  wa s s u g g e s te d  
t h a t  th e  p a r t i c l e s  be c o a te d  w it h  s m a ll  am ounts  o f p a r a f f i n ,  
o z o k e r i t e ,  s t e a r i n e ,  n a p h th a le n e  o r o th e r  s i m i l a r  s u b s ta n c e s ,  in  
o r d e r  to  re d u c e  th e  h y g ro sc o p ic  n a tu r e  o f th e  o x i d i z e r .  Fo rm u
l a t i o n s  su ch  a s  p ro p o se d  by Nob el  a r e  s t i l l  i n  u se  to d a y .
S t r a i g h t  D ynam ites a r e  e a s i l y  d e to n a te d  by a M er cu ry  F u lm in a te  
B la s t in g  C ap . ’

A v a r i e t y  o f c o m p o s it io n s  o f D ynam ites  a r e  m a n u fa c tu re d  i n  
Sw eden  by AB B o fo rs  N o b e lk ru t a t  K a r ls k o g a , by  N i t r o g l y c e r in  AB a t  
G jr tt ro p , by  AB Norm a P r o j e k t i l f a b r i k  a t  A m o tf o rs , by AB Nor a 
T a n d r o f s f a b r ik  a t  N ora , by  AB Sven sk a K r u t f a k to r i e r n a  a t  L a n d sk ro n a , 
an d p ro b a b ly  by  o th e r  p l a n t s .

Se e a ls f l  A m m ongel at in  D yn am it , A m m on ia kk ru t2 G e la t in e r a d  
Dyn am it  & S p r a n g g e la t in .

ii »»
Wz F le g m a ti se ra t_ S g ra n g a m n e  PHLEGMATIZED EXPLOSIVES

T h is  name i s  a p p l ie d  to  Sw ed is h e x p lo s iv e s  w hic h  have  been  
p h le g m a ti z e d  ( d e s e n s i t i z e d )  by c o a t in g  th e  g r a n u le s  w i th  w ax . The 
d e s e n s i t i z i n g  wax u se d  i s  a w h i te , s e m i - t r a n s p a r e n t^ h ig h ly  r e f i n e d  
p e tr o le u m  p a r a f f i n .

Se e u s e s  u n d e r Hex og en  & P e n ty l .

G e la ti n e ra d _ D y n a m it  GELATIN DYNAMITE

T h is  e x p lo s iv e  wa s in v e n te d  in  18 75  by  A. N obel.  He 
d i s s o lv e d  sm a ll  am ounts  o f C o ll o d io n  C o tt o n  i n  s l i g h t l y  warmed 
N i t r o g l y c e r in  an d in c o r p o r a te d  i n to  th e  r e s u l t i n g  s o f t  j e l l y  some 
B la ck  Pow der , s a l t p e t e r  (p o ta s s iu m  n i t r a t e )  o r w oo dm ea l.  A ty p 
i c a l  D ynam ite c o n ta in e d  N i t r o g ly c e r in  62 .5 % , C o l lo d io n  C o tt o n  2.5% , 
p o ta s s iu m  n i t r a t e  27% & wo od meal 8%. P r e s e n t  com m erc ia l G e la t i n  
D ynam ites  a r e  e s s e n t i a l l y  unch an ged  in  f o r m u la t io n  fr om  th e  o r i g i n a l  
i n v e n t io n s  o f N obel,  e x c e p t t h a t  B la ck  Po wde r a s  su ch  i s  n o t a d d e d .

Se e a l s o  S p r a n g g e la t in  an d A m m ongel at in  D ynam it .
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Sw ed is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

H e x a n i t r o d if e n y la m in  HEXANITRODIPHENYLAMINE

I t  was  u se d  i n  som e c o m p o s it e  h ig h - e x p lo s iv e  b u r s t i n g  c h a rg e s  
su ch  a s  N o v i t .

H ex og en  RDX

Due t o  i t s  p r o p e r t i e s ,  w h ic h  ha ve  been  th o ro u g h ly  i n v e s t i g a t e d  
i n  Sw ed en , RDX i s  u sed  p r im a r i l y  w i th  o th e r  e x p lo s iv e s  t o  fo rm  
m ix tu re s  t h a t  c a n  be  e i t h e r  p r e s s e d  o r c a s t  a s  s a f e l y  a s  TNT. Th e 
p r i n c i p a l  c o m p o s it io n s  a r e  H e x o to l o r  Bon i£  & H e x o to n a l.

RDX d e s e n s i t i z e d  w i th  a sm a ll  q u a n t i ty  o f  wa x i s  u sed  a s  a 
b u r s t i n g  c h a rg e  i n  som e S h e l l s .  I t  i s  a l s o  t ra n s fo rm e d  i n t o  a 
P l a s t i c  E x p lo s iv e  (S p ra n g d e g ) f o r  v a r io u s  u s e s  by  i n c o r p o r a t i n g  f 
s p e c i a l  p l a s t i c i z e r s ,  n o t  f u r t h e r  . i d e n t i f i e d .

H e x o to l CYCLOTOL
HEXOTOL

T h is  nam e i s  a p p l i e d  to  th e  u s u a l  & m ost  common m ix tu re  o f 
RDX & TNT (6 0 /U 0 ) . I t  i s  p r e p a re d  i n  th e  fo rm  o f  b e a d s , p e l l e t s ,  
f l a k e s  o r g r a n u l e s .  T h is  e x p lo s iv e  i s  a l s o  c a l l e d  B o n it  3 »

I t  i s  u sed  a s  a  c a s t  b u r s t i n g  c h a rg e  in  S h e l l s ,  La nd  M in es,  
D em oli tion C h a rg e s , B o o s te r s ,  an d in  o th e r  m i l i t a r y  a p p l i c a t i o n s .

Se e a l s o  H ex o to n a l. ,

H e x o to n a l HEXOTONAL
TORPEX

T h is  nam e i s  a p p l i e d  t o  s e v e r a l  c a s t a b l e  e x p lo s iv e s  d e v e lo p e d  
by  AB B o fo rs  N o b e lk ru t . Th ey  a r e  u s u a l l y  p re p a re d  by  a d d in g  s m a ll  
p r o p o r t io n s  o f  w ax , c a rb o n  b la c k  i n  som e f o r m u la t io n s ,  an d al um in um  
pow der  t o  6 0 /4 0  o r  5 0 /5 0  H e x o to l ( B o n i t ) .  Some ex am p le s  o f  kno wn 
c o m p o s it io n s  a r e  a s  f o l lo w s :

a )  RDX 40% , TNT 44% , al um in um  157» & wa x ( h ig h ly  r e f i n e d  p e tr o le u m  
p a r a f f i n )  17o

b ) RDX 407o, TNT 40% , al um in um  157. & wa x 57.

c )  RDX 30%, TNT 50% & al um in um  207, p lu s  1% wa x & 1.5 % c a rb o n  b la c k .
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Sw ed is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

H e x o to n a l ( c o n t ’d )

H e x o to n a ls  w ere  u sed  d u r in g  WW I I  a s  v e ry  e f f e c t i v e  u n d e r 
w a te r  m i l i t a r y  e x p lo s iv e s .  At  p r e s e n t  th e s e  e x p lo s iv e s  a r e  u se d  
a s  b u r s t i n g  c h a rg e s  i n  many ty p e s  o f am m unit io n  su ch  a s  Uo/70 -mm HE 
S h e l l ,  57-mm S h e l l ,  375-mm  A/S Rock et  an d o t h e r s .

K ? a l I k y i c k s i lv e r  MERCURY FULMINATE

M er cu ry  F u lm in a te  c o n s i s t s  o f w h it e  to  g re y  o c ta h e d r a l  
c r y s t a l s .  I t  i s  c o n s id e re d  to  be  on e o f  th e  m ost  s e n s i t i v e  o f th e  
p r im a ry  e x p lo s iv e s  to  im p a c t, f r i c t i o n  & h e a t .  Th e d is a d v a n ta g e s  
o f M er cu ry  F u lm in a te  a r e  i t s  h ig h  p r i c e  & u n s a t i s f a c t o r y  s t a b i l i t y .

Th e s ta n d a r d  g ra d e  o f M er cu ry  F u lm in a te  (98 -99 7o p u re )  
d e t e r i o r a t e s  s i g n i f i c a n t l y  even  a t  30-3 5°C , b u t w i l l  rem a in  o f 
s a t i s f a c t o r y  p u r i t y  & i n i t i a t i n g  v a lu e  f o r  som e y e a r s  i f  th e  s to r a g e  
te m p e ra tu re  i s  n o t g r e a t e r  th a n  20 °C . M er cu ry  F u lm in a te  p u r i f i e d  
to  99.757>  i s  d e f i n i t e l y  more s t a b l e .  When th e  m a t e r i a l  i s  l e s s  
th a n  907o p u re , i t s  i n i t i a t i n g  e f f i c i e n c y  i s  c o m p le te ly  l o s t .

A lt h o u g h  Le ad  A zid e  i s  b e in g  s u b s t i t u t e d  f o r  M er cu ry  F u lm in a te  
in  many a p p l i c a t i o n s ,  i t  i s  r e p o r te d  t h a t  M er cu ry  F u lm in a te  i s  s t i l l  
u sed  i n  com m erc ia l B la s t in g  Ca ps  & in  some m i l i t a r y  am m u n it io n .

N i t r o c e l l u l o s a NITROCELLULOSE

Ni t r o g l y c e r  iQ. NITROGLYCERIN

T h is  c o l o r l e s s - t o - p a l e - y e l l o w  o i ly  l i q u i d  i s  r e p o r t e d  to  
c r y s t a l l i z e  in  tw o a l l o t r o p e s :  A s t a b l e  fo rm  f r e e z in g  a t  + 1 3 .0 *

13 .5 °C  an d an  u n s ta b le  fo rm  f r e e z in g  a t  + 2 .0 - 2 .5 ° C . I t s  p r o 
p e r t i e s  h av e  been  d e te rm in e d  an d r e p o r te d  i n  d e t a i l .  Th ey  a r e  
s i m i l a r  to  US d a t a .

N i t r o g l y c e r in  fo rm s w it h  N i t r o c e l l u l o s e  th e  b a s i s  f o r  th e  
m a n u fa c tu re  o f d o u b le -b a s e  P r o p e l l a n t s .  I t  i s  a l s o  u sed  i n  a 
v a r i e t y  o f i n d u s t r i a l  e x p lo s iv e s  su ch  as  D y n am it es . Sm al l q u a n t i t i e s  
o f N i t r o g l y c e r in  a r e  a l s o  use d  in  m e d ic in e  as  a d e p re s s o r  o f b lo o d  
te n s io n .

455

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 



Sw ed is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d e x

N o b e l i t  GELATIN DYNAMITE
NOBELIT

A p e r m i s s i b l e  G e l a t i n  D ynam ite c o n s i s t i n g  o f N i t r o g l y c e r in  
28%, C o l lo d io n  C o tt o n  1%, Ammonium N i t r a t e  40%, c o m b u s t ib le s  
( f l o u r ,  w oodm ea l,  d e x t r i n )  13 .5% , so diu m  c h lo r i d e  17% & v e g e ta b le  
o i l  0 .5 % .

Se e a l s o  N o b e l i t e  u n d e r F re n ch  E x p lo s iv e s  an d N o b e l i t  u n d e r  1 
Ge rm an  E x p lo s iv e s .

N o v it  NOVIT

T h is  u n d e rw a te r  e x p lo s iv e ,  in v e n te d  b e f o r e  WW I ,
o r i g i n a l l y  c o n s i s t e d  o f  TNT 50% & H e x a n it ro d ip h e n y la m in e  50%. I t s  
p r o p e r t i e s  a r e :  L o ad in g  d e n s i t y  1 .6 7  gm /c c (TNT = 1 .6 5 ) ;  v e l o c i t y  
o f d e to n a t io n  72 00  m e te r s / s e c o n d  (TNT = 6 8 0 0 );  h e a t  o f  e x p lo s io n  
10 00  c a l/ g m  (TNT = 9 5 0 ) ; r e l a t i v e  b r i s a n c e  103% (TNT = 1 0 0 );  an d 
po w er  by  T r a u z l  t e s t  31 5 cc  (TNT = 2 9 0 ) .

A s i m i l a r  m ix tu r e ,  i n  th e  p r o p o r t io n s  6 0 /4 0 , 50 /5 0  o r 4 0 /6 0  
T N T /H e x a n it ro d ip h e n y la m in e , wa s use d  by  th e  German s u n d e r th e  nam e 
H ex am it , an d by  th e  J a p a n e s e  u n d e r th e  nam e S e ig a ta  o r  Typ e_ 97 H.

D u ri n g  WW I I  some  p u lv e r i z e d  al um in um  po w de r wa s in c o r p o r a te d  
i n t o  N o v it  t o  i n c r e a s e  i t s  u n d e rw a te r  e f f e c t i v e n e s s .  T h is  e x p lo s iv e  
c o n s i s t s  o f  TNT 56%, H e x a n it ro d ip h e n y la m in e  28% 6c al um in um  16%. I t  
wa s u sed  in  a l l  ty p e s  o f  u n d e rw a te r  am m u n it io n .

A s i m i l a r  m ix tu re  was  u se d  by  th e  German s u n d e r  th e  nam e 
S c h ie s s w o l le _ 18 o r  TS M Vl^ lO l, an d by th e  J a p a n e s e  u n d e r  th e  nam e 
A ( k o ) , Ty pe _A  o r  O ts u^B .

P e n ty l  PETN

PETN i s  o b ta in e d  a s  n o n -h y g ro s c o p ic ,’ c o l o r l e s s ,  p r i s m a t i c  ' 
c r y s t a l s  m e l t in g  a t  142°C . Th e t e c h n i c a l  g ra d e  m e l ts  a t  14 0- .141  °C.

B e s id e s  N i t r o g l y c e r i n  & N i t r o c e l l u l o s e ,  PETN i s  c o n s id e r e d  
th e  m ost  im p o r ta n t  o f th e  n i t r i c  e s t e r s  in  th e  f i e l d  o f  e x p lo s i v e s .  
I n  th e  p u re  sta te^P ET N i s  u sed  to  fo rm  th e  c o re  o f D e to n a ti n g  c o rd  
(B o n o c o rd ) , an d i s  u sed  a s  a b a se  c h a rg e  in  B la s t i n g  C aps. In  
a d m ix tu re s  w i th  N i t r o g l y c e r i n ,  PETN i s  u sed  in  a v a r i e t y  o f
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R e fe re n c e  in  
G e n e ra l In d ex

( c o n t ’d )- - -  - -

i n d u s t r i a l  e x p lo s iv e s  c a l l e d  P e n t r i n i t s . PETN d e s e n s i t i s e d  w i th  
wax i s  u se d  a s  a b u r s t i n g  c h a rg e  f o r  S h e l l s ,  B o o s te rs  & D e m o li ti o n  
B lo c k s . By th e  a d d i t i o n  o f  s p e c i a l  co mpo ne nts^PE TN  fo rm s p l a s t i c  
e x p lo s iv e s  c a l l e d  S g ra n g d eg .

In  som e a p p l i c a t i o n s ^ b o th  i n d u s t r i a l  6c m i l i t a r y ,  PETN i s  
c o n s id e r e d  to  h ave  a s e r io u s  r i v a l  in  th e  mor e s t a b l e  an d l e s s  
e x p e n s iv e  RDX & RDX c o m p o s it io n s .

E i k r i n s y r a  PIC RIC ACID

Th e s p e c i f i c  u s e s  o f P i c r i c  A ci d i n  Sw ed is h e x p lo s iv e s  a r e  
n o t kn ow n.

P y r o te k n ik  PYROTECHNICS

A b r i e f  d e s c r i p t i o n  o f  th e  h i s t o r i c a l  d eve lo pm en t o f P y ro 
t e c h n ic s  i n  Sw eden  i s  g iv e n  by A. L o tz , "D as  F eu e rw e rk " , H ie rs em ann , 
L e ip z ig  (1 9 4 0 ) , page 106.

S e r a n in  SERANIN
' AMMONIUM NITRATE DYNAMITE

So on  a f t e r  th e  in v e n t io n  o f th e  Sw ed is h e x p lo s iv e  Am m on iakk ru t 
( q v ) , B jo er km an n p a te n te d  (Ju n e  18 67 ) a b l a s t i n g  e x p lo s iv e  c o n s i s t i n g  
o f Ammonium N i t r a t e  72 .5% , N i t r o g ly c e r in  18%, saw d u st o r c h a rc o a l  
8. 7%  & b en zen e  o r c r e o s o te  0 .8 % . S e ra n in , l i k e  th e  .m o d if ie d  
A w p n ia k k ru t  c o n ta in in g  N i t r o g ly c e r in ,  wa s more p o w e rfu l th a n  th e  
G uhrd ynam it e  in v e n te d  e a r l i e r  by A. N obel ,

T h is  e x p lo s iv e  h a s  been  use d  to  som e e x te n t  i n  Sw eden b u t i s  
b e in g  r e p l a c e d ,  f o r  c e r t a i n  b l a s t i n g  o p e r a t io n s ,  by  Ammonium 
N i t r a t e  e x p lo s iv e s  c o a te d  w it h  g e l a t i n i z e d  N i t r o g l y c e r in  c a l l e d  
A m m ongel at in  D yn am ite^  .

If  H  ,
Spr an ga m ne n_ m ed _M in ve rk an  DEMOLITION EXPLOSIVES

Se e A m m o n g ela ti n ,d y n am it , B la s t in g ,  D ynam it , G e la t in e r a d  
d y n a m it , Nob el  i t ,  S e ra n in , S p ra n g g e la ti n ,.  f e r r i f c ,  an d o t h e r s .
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Sw ed is h  E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

S g ra n g d eg  PLAS TIC EXPLOSIVE

T h is  nam e i s  a p p l i e d  to  Sw ed is h  p l a s t i c  e x p lo s iv e s ^  u s u a l ly  
o f  RDX o r PETN w hic h  h a s  b een  d e s e n s i t i z e d  by  o i l  & s p e c i a l  
p l a s t i c i z e r s .

Th e B o fo rs  P l a s t i c  E x p lo s iv e  c o n s i s t s  o f  PETN 847, & m in e ra l  ' 
o i l  167, m ix ed  by  a s p e c i a l  p r o c e d u r e . Th e p ro d u c t  i s  a y e ll o w  
p l a s t i c  dough h a v in g  a  b u lk  d e n s i t y  o f 1 .4 5  g m /c c . I t  i s  m o ld a b le  
ev en  a t  t e m p e ra tu re s  belo w  -1 5°C , an d i s  o f th e  same  o r d e r  o f  
s t a b i l i t y  a s  c r y s t a l l i n e  PETN.

P l a s t i c  E x p lo s iv e s  a r e  u sed  f o r  b o th  i n d u s t r i a l  & m i l i t a r y  
p u r p o s e s .

S p r a n g g e la t in  BLASTING GELATIN

T h is  e x p lo s iv e  wa s in v e n te d  in  1875  by A. N o b e l.  I t  i s  
p r e p a re d  by  d i s s o l v i n g  7-87 , o f Col lo di on  C o tt o n  i n  s l i g h t l y  wa rmed 
N i t r o g l y c e r i n .  The  r e s u l t i n g  p ro d u c t on c o o l in g  i s  a s t i f f  j e l l y .
I t  i s  on e o f  th e  m ost  p o w e rfu l i n d u s t r i a l  e x p lo s iv e s  kn ow n, even  
to d a y .

Se e a l s o  G e la t in e r a d _ d y n a m i t .

S v a r tk r u t  BLACK POWDER

For m ost  ty p e s  o f Sw ed is h  B la c k 1P ow der, th e  c o m p o s it io n  
co m es  w i t h in  th e  f o l lo w in g  l i m i t s :  P o ta s s iu m  n i t r a t e  74 -7 8% , 
c h a r c o a l  12 -1 57 , & s u l f u r  .1 0- 12 7, . For d i f f e r e n t  g ra d e s  o f B la c k  Pow de r,  
c h a r c o a ls  o f d i f f e r e n t  o r ig i n s  & m et hods o f p r e p a r a t i o n  a r e  u s e d . 
Pow der s u se d  i n  s h o tg u n  s h e l l s  c o n ta in  c h a rc o a l  fr om  b la c k  a l d e r  
c a rb o n iz e d  in  f u r n a c e s ;  o r d in a r y  pow der s u se  c h a r c o a l  ma de of. b i r c h ,  
a l d e r ,  w il lo w  o r  l in d e n ;  an d B la s t i n g  Pow der s u s e  p in ew ood  c h a r r e d  
i n  k i l n s  o r f u r n a c e s .

Th e p r e s e n t  u se  o f  B la ck  Po wde r f o r  m i l i t a r y  p u rp o se s  i s  li m 
i t e d  to  I g n i t i o n  C h a rg e s , E x p e l l in g  C harg es f o r  s h r a p n e l  s h e l l s ,  
B u r s t in g  C harg es  f o r  p r a c t i c e  s h e l l s ,  S a lu t in g  & B l a n k - f i r e  C h a rg e s , 
t im e - r in g s  in  F u z e s , an d in  th e  m a n u fa c tu re  o f P y r o te c h n ic s  &
S a fe ty  F u se .
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CHEDDITE
.............  ’ ’ TERRIT

T h is  name i s  a p p l ie d  to  a p l a s t i c  b l a s t i n g  e x p lo s iv e  p a te n te d  
i n  1909  by S .A .G . N au ck h o ff . I t  wa s m a n u fa c tu re d  s in c e  1910 by  
th e  AB N i t r o g l y c e r in  i n  G y tt o rp . T e r r i t  c o n s i s t s  o f  Ammonium 
P e r c h l o r a t e  43%, so diu m  n i t r a t e  28%, l i q u i d  D in it ro to lu e n e /T N T  
27 .8%  & C o ll o d io n  C o tt o n  1.2% .

I t s  p r o p e r t i e s  a r e  as  fo ll o w s : C a r t r id g e  d e n s i t y  1 .6 7  
gm /c c; v e l o c i t y  o f d e to n a t io n  47 00  m e te r s / s e c o n d ;  an d T ra u z l t e s t  
v a lu e  34 0 c c .  T e r r i t  i s  com para b le  in  p r o p e r t i e s  to  som e low*

f r e e z in g  D ynam ites an d i s  s a f e  to  h a n d le . I t s  b r i s a n c e  i s  su ch  
t h a t  i n  b l a s t i n g  c o a l  o r o th e r  m in in g  o p e r a t io n s ,  no  s m a ll  p ie c e s  
o r  d u s t  i s  fo rm ed . ’

A n o th e r f o rm u la t io n  c o n s i s t s  o f  Ammonium P e r c h l o r a t e  43%, 
Ammonium N i t r a t e  26% & g e l a t i n i z e d  l i q u i d  TNT (96% TNT & 4% 
N i t r o c e l l u l o s e )  31%. B ecause  T e r r i t  i s  so m etim es d i f f i c u l t  to  
d e to n a t e ,  p r e s e n t  c o m p o s it io n s  c o n ta in  N i t r o g l y c e r in .

T e t r a z e n  TETRACENE

T e tra c e n e  i s  a  p a le - y e l lo w , f l u f f y ,  c r y s t a l l i n e  s o l i d  o f 
a p p a re n t  d e n s i t y  0 .5  gm /cc (L ea d A zid e = 1 .8 ) ,  im p ac t s e n s i t i v i t y  
w i th  a  2 -k g  w e ig h t 10 cm (L ea d A zid e = 6 cm) an d an  e x p lp s io n  
te m p e ra tu re  o f 140°C (L ea d A zid e = 1 7 0 ° ) .

T e t r a c e n e  i s  u s e d  in  p r im in g  c o m p o s it io n s  & c o v e r  c h a rg e s  f o r  
I n i t i a t i n g  A gen ts  l e s s  e a sy  to  i g n i t e .  A m ix tu re  o f Lea d A zid e  & 
T e t ra c e n e  i s  s a t i s f a c t o r i l y  use d  f o r  c h a rg e s  in  e x p lo s iv e  r i v e t s .
I t  i s  a l s o  u sed  to g e th e r  w it h  Le ad  S ty p h n a te  a s  on e o f  th e  i n 
g r e d i e n t s  i n  th e  s o - c a l l e d  " S in o x y d s a tz  o r S in o x y d "  p e r c u s s io n  
c o m p o s i ti o n .

Se e T e t r a z e n  u n d e r Sw is s E x p lo s iv e s .

T e t r y l  TETRYL

T e t r y l  i s  o b ta in e d  as p a le - y e l lo w  c r y s t a l s  o r a s  a po wde r o f  
f a i r l y  u n if o rm  s i z e .  I n  th e  p u re  s t a t e ^ i t  h a s  a  m e l ti n g  g o in t  o f  
1 2 9 .5 °C . Th e t e c h n i c a l  g ra d e  m a te r i a l  m e lt s  a t  1 2 8 .5 -1 2 9 * C.
T e t r y l  i s  c o n s id e re d  to  be th e  m os t p o w e rf u l e x p lo s iv e  among th e  
a ro m a ti c  n it ro c o m p o u n d s . I t  i s  a l s o  th e  m ost  s e n s i t i v e  o f th e s e  
compo un ds ^ how ever,  i t  c an  be  p re s s e d  i n to  c h a rg e s  w i th o u t  much  
g r e a t e r  r i s k  th a n  TNT.
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T e t r y l  ( c o n t ’d )

B ecau se  o f i t s  h ig h  s e n s i t i v i t y  t o  i n i t i a t i o n  T e t r y l  i s  u se d  
i n  B o o s te r  C h a rg e s . I t s  h ig h  b r i s a n c e  mak es  i t  a h  e x c e l l e n t  
e x p lo s iv e  in  P r im e r s .  ’ T e t r y l  i s  a l s o  u sed  i n  D e to n a to r s .  B ecause  
o f  i t s  s e n s i t i v e n e s s  t o  m e c h a n ic a l sh o c k , 40  cm (TNT > 150  mm), 
T e t r y l  i s  n o t u se d  a s  a  b u r s t i n g  c h a rg e  in  S h e l l s .

TETRYL

T r o ty l  TNT

TNT i s  u s u a l l y  p ro d u ce d  i n  f l a k e  fo rm  h a v in g  a s o l i d i f i c a t i o n  
p o i n t . o f  8 0 .2 -8 0 .6 ° C  f o r  th e  m i l i t a r y  g r a d e . Th e i n d u s t r i a l  g ra d e  
TNT m e l ts  a t  76-7 8°C  an d a lo w er g ra d e  c a l l e d  l i q u i d  TNT o r  " T r i ,
O i l"  i s  afeo m a n u fa c tu re d  in  Sw ed en .

Th e m i l i t a r y  g ra d e  o f  TNT i s  w id e ly  u sed  a s  a b u r s t i n g  c h a rg e  
f o r  h i g h - e x p lo s iv e  S h e l l s ,  A i r c r a f t  Bom bs, G re n a d e s , N aval M in es , 
T o rp ed o es  & o th e r  am m u n it io n . I t  i s  a l s o  u sed  i n  B o o s te r s , D e to n 
a t o r s ,  La nd  M in es,  D e m o li ti o n  C harg es & B la s t i n g  E x p lo s iv e s .  TNT 
i s  a l s o  u sed  i n  s e v e r a l  c o m p o s it e  e x p lo s iv e s .

Th e i n d u s t r i a l  g ra d e  o f TNT i s  u sed  as  an  i n g r e d i e n t  o f 
D ynam it es 6c M in in g  E x p lo s iv e s .

I n  c o n d u c ti n g  th e  m a n u fa c tu re  o f TNT by  th e  B o f o r s - N o r e l l  
c o n ti n u o u s  p r o c e s s ,  a m ix tu re  o f TNT is o m e rs  6c D i n i t r c t o l u e n e  i s  
s e p a r a te d  a s  an  o i l y  p r o d u c t .  T h is  T r i  O i l ,  s e t t i n g  p o in t  35 -5 0  C, 
i s  c o n s id e r e d  an  e x c e l l e n t  e x p lo s iv e .  I t  i s  u sed  c h i e f l y  a s  a 
c o n s t i t u e n t  in  p l a s t i c  e x p lo s iv e s  o f th e  D ynam ite ty p e , an d in  
s e m i - p l a s t i c  e x p lo s iv e s  o f  th e  am mo nia  t y p e .  I t  i s  a l s o  u sed  t o  som e 
a d v a n ta g e  f o r  m i l i t a r y  p u rp o se s  in  a l l  k in d s  o f am m u n it io n  w h ic h  
a r e  n o t  s u b je c te d , t o  sh o c k  on  d i s c h a r g e .  By m ix in g  T r i  O i l  w i th  
RDX 6< a d d in g  a s m a ll  am ou nt  o f a g e l a t i n i z i n g  a g e n t ,  a p o w e rfu l 
h ig h  e x p lo s iv e  i s  o b ta in e d  w h ic h  i s  u se d  i n  A n t i ta n k  M in es,  A i r 
c r a f t  Bombs 6c som e o th e r  a m m u n it io n .
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SWEDEN

U nusu al R e se a rc h  an d D ev el op m en t i n  th e

F ie ld  o f E x p lo s iv e s

"Research in the Transmission of Detonation"

S c i e n t i s t s  a t  th e  f a c i l i t y  o f AB N i t r o g l y c e r in ,  S to ckholm ^hav e 
c a lc u l a t e d  th e  te m p e ra tu re  r i s e  in  N i t r o g ly c e r in ,  du e to  th e  a d ia b a t i c  
c o m p re ss io n  o f  th e  l i q u i d .  Th ey  have s tu d ie d  b o th  th e  lo w -o rd e r  & 
h ig h - o r d e r  d e to n a t io n  o f  N i t r o g ly c e r in ,  an d have p o s tu l a t e d  a m ec ha ni sm  
o f  t r a n s m is s io n  o f th e  d e to n a t io n  w av e.

In  s im i l a r  c a l c u l a t i o n s  o f  th e  a d ia b a t i c  c o m p re ss io n  o f  TNT, th e  
m ec ha ni sm  o f b o th  lo w - & h ig h - o r d e r  d e to n a t io n  wa s p o s tu l a t e d  to  be  by 
c o m p re ss io n  o f  a i r  an d by  r e a c t i o n  o f th e  h e a te d  s u r f a c e s .

The u n d e rw a te r  p h o to g ra p h y  o f  th e  d e to n a t io n  o f  s p h e r i c a l  TNT has 
b e e i  s u c c e s s f u l l y  a c co m p li sh e d  by a te c h n iq u e  em plo y in g  an  a rg o n  f l a s h  
w h i: h  i s  p r e s e t  to  o c c u r a f t e r  i n i t i a t i o n  o f th e  TNT. A s t r i k i n g  d i f 
f e r e n c e  i n  th e  a p p e a ra n c e  o f lo w -o rd e r  & h ig h - o r d e r  d e to n a t io n  o f TNT 
h as  b een  o b s e rv e d .

A lo w - f r e e z in g  D yn am ite ( N i t r o g ly c e r in  35%, Ammonium N i t r a t e  60% & 
TNT 57O) i n  c a r t r i d g e s  has been  fo un d to  have two d e to n a t io n  v e l o c i t i e s  
o f  a b o u t 5 & 2 m m /m ic ro se cond . I f  th e  i n i t i a t o r  i s  a B la s t in g  Ca p, th e  
low  v e l o c i t y  w i l l  r e s u l t  u n le s s  th e  d ia m e te r  i s  l a r g e .  In  an  i n v e s t i g a t i o n  
c a r r i e d  o u t by  p la c in g  a lo n g  s t r i n g  o f c a r t r i d g e s  o f  25-mm d ia m e te r  in  
p o ly e th y le n e  tu b e s  an d i n i t i a t i n g  them  w it h  c a p s , i t  wa s fo und t h a t  lo w -

o r d e r  d e to n a t io n  a lw ays o c c u r r e d . I f ,  how ever,  th e  d ia m e te r .w e re  35 -9 0 
mm, th e  d e to n a t io n  f a i l e d  a f t e r  two o r th r e e  c a r t r i d g e s  ha d d e to n a te d .

Sw ed is h  s c i e n t i s t s  have a l s o  d e m o n s tr a te d  t h a t  i t  i s  p o s s ib l e  to  
c a u se  e x p lo s iv e s  to  d e to n a te  m ere ly  by h e a t in g  th em , p ro v id e d  a c e r t a i n  
minim um  r a t e  o f  h e a t  in p u t  i s  m a in ta in e d .

(R ef : C.H. Jo h a n sso n  e t  a l ,  P ro c e e d in g s  of th e  R o y a l•S o c ie ty  24 6A ,
160- 67  (1 958) & C hem ic al  A b s t r a c t s  5 2 , 21 10 5 (1 958)J  .
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SWEDEN

U nusua l R e se a rc h  an d D ev el opm en t i n  th e

F ie ld  o f  E x p lo s iv e s  ( c o n ’t )

"T e m p e ra tu re  R is e  i n  I g n i t i o n  b y  Hot  W ir es"
. i

Th e r e s u l t s  a r e  g iv e n  o f c a l c u l a t i o n s  by  a  ” B es k” co m p u te r o f  th e  
te m p e ra tu re  d e v e lo p e d  i n  th e  e x p lo s iv e  mediu m s u r r o u n d in g  a w i r e ,  th e  
te m p e ra tu re  o f  w h ic h  i s  s u d d e n ly  r a i s e d  by a p p ly in g  e n e rg y . C a l c u la t i o n s  
a r e  made f o r  p la t in u m  w i r e s ,  r a n g in g  in  d ia m e te r  fr om  0 .0 1 5  to  0 .1 2 0  mm, 
su rro u n d e d  by  a c o m p o s i ti o n  h a v in g  th e  sam e decom posi ng  p r o p e r t i e s  a s  
th o s e  o f  M erc ury  F u lm in a te . An e x p r e s s io n  i s  d e r iv e d  f o r  th e  c r i t i c a l  
e n e rg y  p e r  u n i t  le n g th  o f  w i r e  a s  a f u n c t io n  o f  th e  s q u a re  o f  th e  w ire  
r a d i u s .

[R ef:  H .L . S e lb e rg  & C.H . J o h a n s s o n , A rk iv  f o r  F y s ik  1 3 , 4 2 3 -2 7  (1 958) &
C hem ic al  A b s t r a c t s  5 3 , 58 35  (1 9 5 9 )^ .

 
 

 
 

 
 
 



R e fe re n c e s  f o r  Sw ed is h E x p lo s iv e s :

A .F . T e i t s c h e i d ,  "E x a m in a ti o n  o f B o fo rs  S u p e r s e n s i t iv e  PD 37-mm F u ze", 
P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  290 (O c to b e r 1 9 3 2 ).

GOM. T a l i a f e r r o ,  "E x a m in a ti o n  o f  B o fo rs  37-mm AA S h e l l " ,  P ic a t in n y  
A rs e n a l T e c h n ic a l  R e p o rt  31 0 (D ec em be r 19 32 ) .

J. M . K in g , "E x a m in a ti o n  o f B o fo rs  T ra c e r s  f o r  37-mm S h e l l " ,  P ic a t in n y  
A rs e n a l T e c h n ic a l R e p o rt 395 (A ugust  1 9 3 3 ).  .

A. L o tz , "D as  F e u e rw e rk " , H ie rs em ann , L e ip z ig  (1 9 4 0 ),  page  106  (S w edis h  
P y r o te c h n ic  d e v e lo p m e n ts ) .

H. L ib e r , "L oad in g  o f Fufce an d S h e l l ,  40-mm QF Gu n, B ofo r§  A m m unit io n",  
P i c a t in n y  A rs e n a l T e c h n ic a l R ep o rt  1157 (M arch  19 42 ) .

/ n  ii /
Kun gl  A rm e fo rv a lt n in g e n s  T y g a v d e ln in g , JJA m m u n it io n sre g is te r f o r  Arm en 
( L i s t  o f A m m un it io n f o r  th e  Arm y) , B e s t a l l e s  f rS n  A rm e b o k fo rra d e t, 
S to kho lm , P a r t  1 & P a r t  2 (1 949) [ o f f i c e  o f In fo rm a ti o n -N a v y  (US)  R ep o rt  
QIN 79 35  ( i n  Sw ed is h)]  .

i t  - i i
Efj E ngstr om , " S v e n sk -E n g eIs k  T e k n is k  O rd bok",  AB Sven sk  T ra v a ru -T id n in g  
F o r l a g e t ,  S to ckholm  (1 9 5 0 ).

"P ow de r an d E x p lo s iv e  P ro d u c ti o n  F a c i l i t i e s  (S w eden )" ,
B r i t i s h  M i l i t a r y  I n t e l l i g e n c e  D iv is io n  R ep o rt  R -1 38-5 4  (May 19 54 )
(ID  1 2 2 9866 ).

" B e s k r iv n in g  av  H a n d g re n a te r , R o k fa k lo r , S p ra n g -o c h  Tan dm ed el  
sa m t M in or"  ( D e s c r ip t io n  o f G re n ad es , Smoke M ed ia , E x p lo s iv e s , I g n i t e r s  
an d M in e s ) , Sw eden  (1 95?) (US Army T r a n s l a t i o n  I n t e l l i g e n c e  Do cume nt 
ID 12 54 55 9- TR),  .

T.  F ru ch tm an , " A n a ly s is  o f R ocke t,  P r a c t i c e ,  8 cm, SK RAKET M49B 
(S w e d is h )" , P i c a t in n y  A rs e n a l T e c h n ic a l R e p o rt  2109  ( Ja n u a ry  1 9 5 5 ).

T.  F ru ch tm an , " A n a ly s is  o f R ocke t,  P r a c t i c e ,  8 cm, SK RAKET M53 
(S w e d is h )" , P i c a t in n y  A rs e n a l T e c h n ic a l R e p o rt  21 10  (J a n u a ry  19 55 ) .
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R e fe re n c e s  f o r  Sw ed is h  E x p lo s iv e s

S .H . L i f f ,  " E x a m in a ti o n  an d E v a lu a t io n  o f  C om ple te  R ound^8 .4  cm, F ix e d , 
HEAT, M od el  SK PTR M48 (S w e d is h ) 11, P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  
1999  (A ugust 1 9 5 5 ) .

B .T . F e d o r o f f  e t  a l ,  "S w ed is h  E x p lo s iv e s  an d P r o p e l l a n t s " ,  P i c a t in n y  
A rs e n a l M a n u s c r ip t , U n p u b li sh e d  (1 9 5 6 ) .

R .C . S c h o f ie ld ,  " E x a m in a ti o n  an d E v a lu a t io n  o f : a .  G re n a d e , H an d,  
O f f e n s iv e , Typ e 54 S, W /F uz e Typ e 54 S;  an d b . D e to n a to r  f o r  G re n ad e , 
Han d,  O f f e n s iv e ,  Typ e 54S (S w e d is h )" , P i c a t in n y  A rs e n a l  Memorandum 
R e p o rt 107  (F e b ru a ry  1 9 5 6 ) . *

V .T . R ie d in g e r ,  " E x a m in a ti o n  an d E v a lu a t io n  o f  R o c k e t,  8 cm SK, P r a c t i c e ,  
M od el  53 (S w e d is h ) " , P i c a t i n n y  A rs e n a l Memorandum R e p o r t 119 (A ugust 
1 9 5 6 ).  . .

" B o f o r s " , AB B o fo rs , Sw eden  (1 9 5 8 ) .

" A n a ly t i c a l  M et hods f o r  Pow der s an d E x p lo s iv e s " ,  AB B o fo r s , 
N o b e lk ru t , Sw eden  (1 9 6 0 ) .

Eo  E n g str o m , " E n g e ls k -S v e n s k  T e k n is k  O rd bok",  AB S vensk  T ra v a r u - T id n in g  
F o r l a g e t ,  S to ck h o lm  (1 9 6 0 ) .

W .H .B . S m it h  & J .E .  S m it h , "S m a ll  Anns o f th e  W o rl d " , S ta c k p o le , H a r r i s b u r g , 
P a . (1 9 6 0 ) , p a g e s  543-4 8  (S w e d e n ).

B .T . F e d o r o f f  e t  a l ,  " E n c y c lo p e d ia  o f E x p lo s iv e s  an d R e la te d  I te m s " ,  
P i c a t in n y  A rs e n a l  T e c h n ic a l  R e p o rt 2 7 0 0 , Vo lum e 1 (1 960) & Vo lum e 2 (1 9 6 2 ) .

"S w ed en , C h a p te r  V I- E conom ic , S e c t io n  6 4 . M a n u fa c tu r in g  an d 
C o n s t r u c t io n " ,  US O rd nance  T e c h n ic a l  I n t e l l i g e n c e  Doc um en t OTIA1 2916 
( Ju n e  1 9 6 1 ) , S u p p le m en ts  6A,  6B & 6C (E x p lo s iv e s , A m m unit io n & W eap o n s).

"B o n o co rd , B o fo rs  D e to n a ti n g  C o rd " , P a m p h le t,  AB B o fo rs  
N o b e lk ru t , Sw ed en  (1 9 6 2 ) .
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R e fe re n c e s  f o r  Sw ed is h E x p lo s iv e s

"C hem ic al P r o d u c ts " ,  B ro ch u re , AB B ofo rs  N o b e lk ru t,  Sw eden
(1 962) .

II
Mr. C la e s  M. von  A rb in , S a le s  R e p r e s e n ta t iv e  f o r  US, UK & Can ad a o f th e  
AB B o fo rs ; p r i v a t e  com m unic a ti on  f o r  name s o f  Sw ed is h E x p lo s iv e s  (May 19 64 )

J+65
I

 



SWITZERLAND

Sw is s E x p lo s iv e s  ,

S w it z e r la n d  i s  a s m a ll  c o u n tr y  w i th  an  a r e a  o f a b o u t 1 6 ,0 0 0  s q u a re  
m il e s  an d a p o p u la t io n  o f a b o u t fo u r  an d o n e - h a l f  m i l l i o n .  S in c e  14 74, 
wh en in d e p e n d e n c e  wa s p r o c la im e d , S w it z e r la n d  h as  n o t b een  in v o lv e d  in  
an y w a rs . H ow ev er , t h i s  c o u n tr y  m a in ta in s  w e l l - t r a i n e d  Arm ed F o rc e s , an d 
m a n u fa c tu re s  i t s  own e x p lo s iv e s ,  w ea po ns  & am m u n it io n . S w it z e r la n d  a l s o  
m a n u fa c tu re s  s e v e r a l  ty p e s  o f  com m erc ia l e x p lo s iv e s  o f e x c e l l e n t  q u a l i t y .

P r o d u c t io n  o f  B la c k  Po w de r & o f P r o p e l l a n t s  i s  a g o vern m en t m onopoly .
T h ere  i s  no co m m erc ia l p r o d u c t io n  o f  even  s p o r t i n g  p o w d ers , w it h  on e 
e x c e p t io n  wh en  th e  Sw is s G ov er nm en t a u th o r iz e d  th e  O e r li k o n . B u rh le  Company  
to  m a n u fa c tu re  d o u b le - b a s e  R ocke t P r o p e l l a n t s  f o r  th e  US Army 8*cm R o c k e ts .
The Sw is s G over nm en t m a n u fa c tu re s  no  m i l i t a r y  h ig h  e x p lo s iv e s  e x c e p t sm a ll  
q u a n t i t i e s  o f p r im a ry  e x p lo s i v e s .  R e li a n c e  i s  p la c e d  up on  com m erc ia l 
m a n u fa c tu re r s  to  p ro d u c e  w h a te v e r  q u a n t i t i e s  ar ,e  r e q u i r e d  by  th e  Sw is s Army .
How ev er , s t r i c t  govern m en t c o n t r o l  i s  e x e r c is e d  o v er th e  p r o d u c t io n  o f b u lk  
m i l i t a r y  h ig h  e x p lo s i v e s .  Th e com m erc ia l m a n u fa c tu re r s  m ust  o b ta in  b o th  
g e n e ra l  & s p e c i f i c  a p p ro v a l  f o r  th e  p r o d u c t io n  o f m u n i t io n s . N o rm all y , th e  
Sw is s G ov er nm en t does n o t p e rm it  th e  e x p o r t a t i o n  o f m i l i t a r y  h ig h  e x p lo s iv e s  
s in c e  t h i s  co mmerce  w ould  be a t  v a r i a n c e  w i th  th e  Sw is s n e u t r a l i t y  p o l i c y .
How ev er , i n  th e  p a s t ,  TNT in  p a r t i c u l a r  h as  been  e x p o r te d  in  o rd e r  to  keep  
c e r t a i n  m a n u fa c tu r in g  f a c i l i t i e s  in  o p e r a t io n  d u r in g  p e r io d s  o f low Sw is s 
am m unit io n  p r o d u c t io n .  ’

One o f th e  m ost  p ro m in e n t e x p lo s iv e s  s p e c i a l i s t s  o f th e  p r e s e n t  da y 
was a Sw is s P r o f e s s o r ,  D r.  A lf re d  S t e t t b a c h e r  o f Z u r ic h , who d ie d  in  1961.
Some o f  th e  in f o r m a t io n  r e g a r d in g  p re se n .t  Sw is s e x p lo s iv e s  wa s o b ta in e d  
fr om  D r.  S t e t t b a c h e r ,  fr om  th e  S c h w e iz e r is c h e  S p r e n g s to f f - F a b r ik  AG & 
from  o th e r  Sw is s p l a n t s .

Th e p r i n c i p a l  e x p lo s iv e s  known to  be  use d  o r m a n u fa c tu re d  .i n  
S w it z e r la n d  a r e  l i s t e d  a l p h a b e t i c a l l y  i n  th e  fo ll o w in g  p a g e s .
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S w is s  E x p l o s i v e s :
R e fe re n c e  in  
G e n e ra l In d

A 1 d o r f i t  ALD ORF IT
AMMONIUM’N ITRATE  DYNAMITE

T h i s  s a f e t y  e x p l o s i v e  w as d e v e l o p e d ,  a n d  i s
c u r r e n t l y  m a n u f a c tu r e d  b y  t h e  S c h w e i z e r i s c h e  S p r e n g s t o f f - F a b r i k  AG, 
D o t t i k o n ,  S w i t z e r l a n d .

S e e  u n d e r  G erm an  E x p l o s i v e s  a n d  a l s o  G e l a t i n e - A l d o r d i t ,

A m id o g en e  AMIDOGENE
....................... BLACK POWDER

T h i s  i s  a  B la c k  P o w d e r - ty p e  e x p l o s i v e  c o n s i s t i n g  o f  p o t a s s i u m  
n i t r a t e  73 %, c h a r c o a l  o r  s i m i l a r  m a t e r i a l s  87©, b r a n  o r  s t a r c h  87©, 
s u l f u r  107© & m a g n e s iu m  s u l f a t e  17©.

A m m o n p e n t r in i t  • AMMONPENTRINIT

T h i s  na m e i s  a p p l i e d  t o  a  s e r i e s  o f  P E T N / N i t r o g l y c e r i n  
e x p l o s i v e s  i n  w h ic h  Am mo niu m N i t r a t e  i s  i n c o r p o r a t e d  i n  o r d e r  t o  
m ake th e m  s u i t a b l e  f o r  b l a s t i n g  p u r p o s e s .  Som e c o m p o s i t i o n s  i n 
v e n t e d  b y  D r . A . S t e t t b a c h e r  a r e  a s  f o l l o w s :

a )  PETN 40 .97© , N i t r o g l y c e r i n  40 .97© , C o l l o d i o n  C o t t o n  1.67© & 
Am mo niu m N i t r a t e  16 .67 ©.

b )  PET N 40 .67© , N i t r o g l y c e r i n  7.67 ©, N i t r o g l y c o l  2.67©,
A nm on iu m  N i t r a t e  47 .57 © & v a s e l i n e  1.77©.

c )  PETN 377©, N i t r o g l y c e r i n  7.27 ©, N i t r o g l y c o l  27©, C o l l o d i o n  
C o t t o n  0.8 7© ,. l i q u i d  D i n i t r o t o l u e n e  57© 6c Am mo niu m N i t r a t e  487©. I t s  
l o a d i n g  d e n s i t y  i s  1 .3 7  g m /c c  (m ax im um  d e n s i t y  = 1 . 4 5 ) ;  v e l o c i t y  o f  
d e t o n a t i o n  6 6 0 0  m e t e r s / s e c o n d ;  a n d  g a s  v o lu m e  4 3 0  l i t e r s / k g .

d )  PETN 317©, N i t r o g l y c e r i n  7.57©, C o l l o d i o n  C o t to n  0.57©, 
Am mo niu m N i t r a t e  59% & v a s e l i n e  2%.

e )  PET N 3 3 .8 % , N i t r o g l y c e r i n  5 0 .7 % , C o l l o d i o n  C o t t o n  2.57© &
Am mo niu m N i t r a t e  137©. .

S ee  a l s o  G e l a t i n e - P e n t r i n i t  an d  P e n t r i n i t ,
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Reference in
Sw is s E x p lo s iv e s  . General Index

5 1 § i £ £ iu i £ r 2 ? e s o r c i n a t  ,
o r ~ B le i s ty g h n a t ................ LEAD STYPHNATE

T h is  co m po un d,  c o n s i s t i n g  o f  d e e p -o ra n g e  c r y s t a l s  o f  d e n s i t y  
3 .1  g m /c c , was  p r e p a r e d  by  a d d in g  aqueous so d iu m  c a r b o n a te  t o  a 
b o i l i n g  aq u eo u s s o l u t i o n  o f  S ty p h n ic  A c id , fo ll o w e d  by  a d d in g  le a d  
n i t r a t e .  •

I t  i s  u sed  a s  a n  I n i t i a t i n g  E x p lo s iv e . Se e u n d e r  Ge rm an  
E x p lo s iv e s .

Brandbomben & Brandstof£e INCENDIARY BOMBS
&  COMPOSITIONS

C o n s id e ra b le  w ork  i n  th e  d ev e lo p m en t & s tu d y  o f  I n c e n d ia r y  
E x p lo s iv e s  h a s  b e e n  r e p o r t e d  i n  th e  l i t e r a t u r e  by  D r.  A. S t e t t -  
b a c h e r .

Th e l a t e s t  im pro ved  Nap alm I n c e n d ia r y  Bomb was  m a n u fa c tu re d  & 
d e m o n s tra te d  by  th e  H o lz v e rz u c k e ru n g s  A k t i e n g e s e l l s c h a f t  (A G) , Do mat-

Ems (G ra ubunden) . Nap alm c o n s i s t e d  o f an  i n t i m a t e  m ix tu re  o f  
m e t a l l i c  a lu m in um  o r  so d iu m  w i th  heavy  p e tr o le u m  o r  ,fM azutn , w h ic h  
r e p la c e d  l i g n i n  o c c u r r in g  a s  th e  b y -p ro d u c t  i n  wo od h y d r o l y s i s .

C e l l y l o s e n i t r a t , N i t r o c e l l u l o s e  o r 
N i t r o z e l l u l o s e

NITROCELLULOSE

5 y § D y i f r ia z id CYANURIC TRIAZIDE

I t  was  p a te n t e d  i n  1921  by  th e  G hem is ch e I n d u s t r i e  B a se l f o r  
u se  i n  D e to n a to r s . .

U e to n a to re n -  un d S p re n g k a p s e ln -  
Lad ungen

Se e u n d e r  German  E x p lo s iv e s

D e to n ie re n d e  Z und sch n u r o r 
Kn a1 1z und  s ch n u r

DETONATOR AND 
BLASTING CAP CHARGES

DETONATING FUSE 
PRIMACORD

A g e n e r a l  d e s c r i p t i o n  o f v a r io u s  Sw is s D e to n a ti n g  F u ses  i s  
g iv e n  by  A. S t e t t b a c h e r ,  " S c h ie s s -  un d S p r e n g s to f f e ” , L e ip z ig  (1 9 3 3 ) ,
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Sw is s E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

II
?undschnu£  ( c o n t ’d)

3 5 8 -5 9 , an d ’’Sp re n g - un d S c h i e s s t o f f e ” , Z u r ic h  (1 9 4 8 ) , 107
(F u lm in a ts c h n u r  & P e n t r i t s c h n u r )  .

Th e S o c ie te  S u is s e  des  E x p lo s i f s ,  G am se n-B ri gue, [S w is s P a te n t  
23 00 77  (1 944) & C hem ic al  A b s t r a c ts  4 3 , 2438  (1 949))  p a te n te d  a 
D e to n a ti n g  F use  co m p ri sed  o f a c o re  o f PETN o r  RDX in  a g e l  o f  
C o ll o d io n  C o tt o n  & a  l i q u i d  e x p lo s iv e  su ch  a s  N i t r o g l y c e r in ,  N i t r o 
g ly c o l  o r  T e t r a n i t r o i s o b u t y l g l y c e r i n .  T h is  c o m p o s it io n  i s  c o a te d  
on  s e v e r a l  t e x t i l e  th r e a d s  an d c o v e re d  w i th  a f a b r i c  c o a t in g  i n 
s te a d  o f l e a d .  Th e c o fe  e x p lo s iv e  i s  i n s e n s i t i v e  to  m o is tu r e .  The 
p r o p a g a t io n  v e l o c i t y  o f t h i s  D e to n a ti n g  Fuse  w i th  PETN i s  r e p o r t e d ,  
i n  a  p r i v a t e  com m un ic a ti on  from  D r.  S t e t t b a c h e r ,  to  be  70 00  m e te r s /

s e c o n d .

Dyn am it DYNAMITE

Th e c o m p o s it io n s  o f  Sw iss D ynam ites  a r e ,  i n  g e n e r a l ,  s i m i l a r  
to  th o s e  m a n u fa c tu re d  i n  German . Th e Sw is s p l a n t s  m a n u fa c tu r in g  
D ynam ites  in c lu d e :  .

1 . S c h w e iz e r is c h e  .S p r e n g s to f f -F a b r ik ;  AG C h e d d it  & Dyn am it
a t  L i e s t a l  an d I s l e t e n :  B la s t in g  G e la t i n  ( S p r e n g g e la t in e )  w it h  
o r w i th o u t  N i t r o g ly c o l ,  an d S a fe ty  E x p lo s iv e s  su ch  a s  
Q e la ti n e ^ C h e d d i t  & T e l s i t .

2 . S c h w e iz e r is c h e  S p r e n g s to f f - F a b r ik  AG a t  D o tt ik o n  (A a rg a u ):
Dyn am it  F & o th e r s  o f  v a r io u s  s t r e n g t h s ,  an d S a fe ty  D ynam ites
A l d o r f i t  & G e la t i n e r A ld o r f i i t . >

3 . S o c ie te  S u is s e  des E x p lo s i f s  a t  G am se n-B ri gue:  B la s t in g
G e la t in e  an d S a fe ty  D yn am ites  su ch  as  G am si t & G e la t i n e -
A l d o r f i t .  . .

Th e Sw is s D yn am it  F i s  s im i l a r  in  c o m p o s it io n  to  Ge rm an 
Dyn am it  1 , e x c e p t t h a t  o n ly  Ammonium N i t r a t e  i s  u sed  a s  th e  o x i d i z e r ,  
an d no  v e g e ta b le  m eal i s  u se d  b e c au se  a  b e t t e r  f u e l  i s  a v a i l a b l e .
T h is  f u e l  i s  c a rb e n e  o r c u p re n e , a p o ly m e riz e d  a c e ty le n e  p r o d u c t .
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Sw is s E x p lo s iv e s

G am si t o r  G e la t in e - G a m s i t

R e f e r e n c e  i n  
G e n e r a l  I n d e x

GEIA TIN DYNAMITE 
GAMSIT

T h is  i s  a  c l a s s  o f D ynam ites s u c c e s s f u l l y  u sed  i n  b l a s t i n g  som e 
tu n n e l s  t h r u  th e  A lp s . T h e i r  c o m p o s it io n s  a r e  r e p o r t e d  a s :  a .  
Ammonium N i t r a t e  60%, N i t r o g l y c e r in  21%, N i t r o g ly c o l  5%, C o l lo d io n  
C o tt o n  1.6 7o , l i q u i d  D i n i t r o to l u e n e  12% & woo d m eal 0. 4%  an d 
b . Ammonium N i t r a t e  63 .5 % , N i t r o g l y c e r in  ( o r  i t s  m ix tu re  w i th  • 
N i t r o g ly c o l )  22%, C o l lo d io n  C o tt o n  1.5 % & l i q u i d  D in i t r o to l u e n e  an d 
TNT 13%. T h is  l a t t e r  c o m p o s it io n , a l s o  c a l l e d  G am si t A, , a p p e a rs  to  
be  i d e n t i c a l  to  G e la t in e - A ld o r f i t_ A  & T e l s i t .  B oth  o f th e s e  
e x p lo s iv e s  h a v e  th e  same  T r a u z l  t e s t  v a lu e  f o r  a  10 gr am  sa m p le ,
43 3 cc  vs 311 cc  f o r  TNT a t  d e n s i t y  1 .5 5 . .

T h e re  a r e  a l s o  e x p lo s iv e s  d e s ig n a te d  G am si t B (T ra u z l  t e s t  
v a lu e  378 c c )  & G am si t C ( T ra u z l  t e s t  v a lu e  33 3 c c ) , b u t t h e i r  
c o m p o s it io n s  a r e  n o t  r e p o r t e d .  '

See  a l s o  S im p lo n it  & T e l s i t .

G e l a t i n e - A l d o r f i t GELA TIN  DYNAMITE

T h is  i s  a  c l a s s  o f  p l a s t i c  D ynam it es c o n ta in in g  N i t r o g l y c e r in .  
G e l a t i n e - A l d o r f i t  A i s  i d e n t i c a l  in  c o m p o s it io n  to  G am si t A. I t s  
p r o p e r t i e s  a r e  r e p o r t e d  a s  fo ll o w s :  D e n s it y  i n  c a r t r i d g e  1 .4 9  
g m /c c ; v e l o c i t y  o f  d e to n a t io n  60 00  m e te r s / s e c o n d ;  im p ac t s e n s i t i v i t y  
w i th  a  5* kg  hamm er 35  cm vs 45  cm f o r  TNT; e x p lo s io n  te m p e ra tu re  
18 5° C ( r a t e  o f h e a t i n g  2 0 ° C /m in u te ) ; T r a u z l  t e s t  v a lu e  40 0 c c ; an d 
b r i s a n c e  by  c o p p e r  c y l i n d e r  m et hod 3 .2 5  mm v s  2 .8 6  mm f o r  TNT.

O th e r p l a s t i c  D ynam it es a r e  d e s ig n a te d  G e l a t i n e - A l d o r f i t  B, 
G e l a t i n e - A l d o r f i t  C & G e l a t i n e - A l d o r f i t  w i th  20% al um in um , b u t 
t h e i r  c o m p o s it io n s  a r e  n o t r e p o r t e d .

T hese  e x p lo s iv e s  a r e  u sed  in  tu n n e l  b l a s t i n g  & i n  g e n e r a l  
b l a s t i n g  o p e r a t i o n s .

Q § i§ E iD ^ z ? h e d d it GE LATIN  DYNAMITE

T h is  i s  a  p l a s t i c  c h l o r a t e  e x p lo s iv e  in v e n te d  i n  1911 by  . 
C.  R ub in  a t  L i e s t a l .  I t  i s  now m a n u fa c tu re d  by  th e  S c h w e iz e r is c h e -

S p r e n g s to f f - F a b r ik  AG C h e d d it  & D ynam it . Th e c o m p o s i ti o n  i s  a s  
f o l lo w s :  So dium  C h lo r a te  79%, c o a te d  w i th  a l i q u i d  m ix tu re  o f
c a s t o r  o i l  5%, l i q u i d  D in i t r o to l u e n e  2% & TNT 14% p r e h e a te d  to  40°C . 
Some C o l lo d io n  C o tt o n  may a l s o  be  in c o r p o r a te d  i n t o  th e  m ix tu r e .

Uto I

 

 
 

 
 

 
 
 

 

 
 

 
 

 
 

 
 

 
 

 

 
 

 



Sw is s E x p lo s iv e s
R e f e r e n c e  i n  
G e n e r a l  I n d e x

G e la t in e - C h e d d i t  ( c o n t ’d ) ’

Th e p r o p e r t i e s  o f t h i s  e x p lo s iv e  a r e :  L oad in g  d e n s i ty  1 .8 5  
gm /c c (maximum d e n s i t y  1 .9 7 ) ;  v e lo c i t y  o f d e to n a t io n  3800  m e te r s /  

s e c o n d ; im p ac t s e n s i t i v i t y  w it h  2'“kg ham mer 50 cm (TNT = 90 cm &
P i c r i c  A ci d  = 60 cm );  Tra uz J.  t e s t  v a lu e  257  cc  (TNT = 311 cc  a t  
d e n s i t y  1 .5 5 ) ;  vo lu m e o f g a se s  a t  NTP 340 l i t e r s / k g ;  h e a t  o f e x p lo s io n  
a t  c o n s ta n t  vo lu m e (w a te r  v a p o r 1100 c a l/ g m  o r 20 35  k c a l / l i t e r j ;  an d 
te m p e ra tu re  d e v e lo p e d  on e x p lo s io n  35 00 °C . T h is  e x p lo s iv e  i s  s t a b l e  
an d does n o t h a rd e n  in  s to r a g e .  ’ '

G e la ti n e -D y n a m it  . ’ GELATIN DYNAMITE

Th e c o m p o s it io n  & p r o p e r t i e s  o f Sw is s G e la t i n  D y n a m it e s . a r e  
e s s e n t i a l l y  th e  same  a s  th o s e  use d  in  Ge rm an y.

Se e G e la ti n e d y n a m it  u nder Ge rman E x p lo s iv e s .

G e la ti n e rG a m s it

Se e G am sit .
GELATIN DYNAMITE

G e l a t i n e - P e i i t r i n i t  GELATINE PEN TRINIT

T h is  nam e i s  a p p l ie d  to  a s e r i e s  o f P E T N /N it ro g ly c e r in  
e x p lo s iv e s  i n  w h ic h  C o ll o d io n  C o tt o n  i s  in c o r p o r a te d  i n  o r d e r  t o  make 
th e  m ix tu re  m or e p l a s t i c  an d t o  p re v e n t  e x u d a ti o n . Some c o m p o s it io n s  
d e v e lo p e d  by  D r.  A. S t e t t b a c h e r  a r e  as  fo ll o w s :

a )  PETN 50%, N i t r o g l y c e r in  46% & C o ll o d io n  C o tt o n  4%. I t s  lo a d in g  
d e n s i t y  i s  1 .5 7  gm /c c (max imum  d e n s i ty  1 .6 8 ) ;  v e l o c i t y  o f d e to n a t io n  
80 00  m e te r s / s e c o n d ;  im p ac t s e n s i t i v i t y  w it h  a 2 -k g  ham mer 17 cm; h e a t  
o f e x p lo s io n  (w a te r  v a p o r)  154 9 c a l/ g m ; vo lu m e o f g a se s  a t  NTP 744 
l i t e r s / k g ;  an d te m p e ra tu re  d ev e lo p e d  on  e x p lo s io n  4750°C .

b)  PETN 59%, N i t r o g ly c e r in  24 .7% , C o ll o d io n  C o tt o n  0.6%  & Ammonium 
P e r c h l o r a t e  15 .7 % .

c ) PETN 15 .5% , N i t r o g ly c e r in  77 .5%  & C o ll o d io n  C o tt o n  7%.

d ) PETN 38 .4 % , N i t r o g ly c e r in  35 .4% , C o ll o d io n  C o tt o n  3% & alum in um  
23 .2 % . T h is  c o m p o s it io n  i s  p re p a re d  by  a d d in g  30% o f al um in um  t o  
m ix tu re  a .  a b o v e . I t s  lo a d in g  d e n s i ty  i s  1 .8 5  gm /c c (max imum  d e n s i t y  
1 .9 6 ) ;  v e l o c i t y  of d e to n a t io n  72 00  m e te r s /s e c o n d ;  h e a t  o f e x p lo s io n  
(w a te r  v a p o r)  2278  c a l/ g m ; an d vo lu m e o f g a s e s  a t  NTP 52 0 l i t e r s / k g .

 
 
 

 
 

 
 

 

 
 
 

 
 
 

 

 

 
 

 
 



Sw is s E x p lo s iv e s
R e fe re n c e  . in  
G e n e ra l In d ex

G e l a t i n e ^ P e n t r i n i t  ( c o n t ’d )

O th e r c o m p o s it io n s  & u s e s  a r e  g iv e n  u n d e r A m m p n p en tr in it  an d 
P e n t r i n i t . •

G e l a t i n e - T e l s i t  TEL SIT

Se e T e l s i t .

Hex og en  ' RDX

T h is  e x p lo s iv e  h a s  b een  p re p a re d  & s tu d i e d  i n  S w it z e r la n d  o n ly  
on  a  l a b o r a to r y  b a s i s  an d f o r  r e s e a r c h  p u r p o s e s . r

H e x o n it  ’ • HEXONIT

T h is  i s  a  p l a s t i c  e x p lo s iv e  p ro p o se d  by  D r.  A. S t e t t b a c h e r .  I t s  
c o m p o s i ti o n  c o n s i s t s  o f : a )  RDX 20 -50%  & N i t r o g l y c e r in  80 -5 0% ^ 
b) RDX 507o, N i t r o g l y c e r i n  467> & C o ll o d io n  C o tt o n  47e .

C o m p a ra ti v e  b r i s a n c e  t e s t s  o f  50 /5 0  H e x o n it  and 5 0 /5 0  P e n t r i n i t  
by  th e  i r o n  p l a t e  t e s t  show  t h a t  H e x o n it  i s  n o t a s  e f f e c t i v e  a s  
P e n t r i n i t .  S t e t t b a c h e r  c la im s  t h a t  RDX does n o t  fo rm  a s  ho m og en eo us  
a  m as s w i th  N i t r o g l y c e r i n  & N i t r o c e l l u l o s e  a s  does  PETN.

H o lt e x  HOLTEX
“  . i

H o lt e x  i s  a  g r e y - b l a c k ,  h a rd  r u b b e r - l i k e  e x p lo s iv e  in v e n te d  by  
th e  Ge rm an  e x p lo s iv e s  c h e m is t D r.  E r ic h  von H olt ^w ho  u n f o r t u n a te ly  
l o s t  h i s  l i f e  i n  a n  a c c id e n t  on  12 J u ly  1962. In  g e n e r a l ,  H o lt e x  i s  
d e s c r ib e d  a s  a  g e l a t i n i z e d  E x p lo s iv e  o r  P r o p e l l a n t  c o n s i s t i n g  o f 
N i t r o g l y c e r i n ,  N i t r o c e l l u l o s e  & PETN to  w h ic h  w a t e r - i n s o l u b l e  m e ta l 
so a p s  a r e  added  t o  g e l a t i n i z e ,  hom ogen iz e & s t a b i l i z e  i t .

T h is  e x p lo s iv e  was  d e v e lo p e d  by ll is p a n o  S u iz a  SA, Ge neve., an d 
i s  m a n u fa c tu re d  i n  d i f f e r e n t  c o m p o s it io n s  f o r  u se  a s  b r i s a n t  e x p lo 
s iv e s  & a s  P r o p e l l a n t s .  Ge rm an  P a te n t  DBP (D e u ts c h e s  Bun de s P a t e n t )  
10 31 70 0 (A ugust  19 62 ) l i s t s  th e  f o ll o w in g  exam ple s a s  b r i s a n t  
e x p lo s iv e s  o f  h ig h  p e rf o rm a n c e  l e v e l s :

 

 

 
 

 
 

 

 
 

 
 

 

 

 
 



Sw is s E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d e x

Bp lfc ex  ( c o n t ’d )

a )  N i t r o c e l l u l o s e  54%, N i t r o g ly c e r in  16%, TNT 18%, PETN 8% 6c w a te r  
in s o lu b l e  m e ta l so a p s  (70% ^m agn esium  o l e a t e ,  207, c a lc iu m  o l e a t e  & 107, 
c a lc iu m  s t e a r a t e )  4% .

b )  N i t r o c e l l u l o s e  40%, N i t r o g ly c e r in  36%, PETN 17 .5% , N i t ro g u a n id in e
3.57 , & c a lc iu m  o l e a t e  3%. ’ '

c )  N i t r o c e l l u l o s e  45%,  N i t r o g ly c e r in  o r D ie th y le n e g ly c o l  D i n i t r a t e  33%, 
PETN 9%, Ammonium o r C alc iu m  P e r c h l o r a t e  10% 6c c a lc iu m  o l e a t e  3%,

d) N i t r o c e l l u l o s e  46 .5 % , N i t r o g ly c e r in  o r D ie th y le n e g ly c o l  D i n i t r a t e  
33 .5 % , PETN o r RDX 167, 6c w a te r  in s o lu b l e  m e ta l so ap s  (8 87 , c a lc iu m  
o l e a t e ,  107, m ag ne sium  o l e a t e  6c 27, alum in um  o l e a t e )  4%.

e )  N i t r o c e l l u l o s e  8%, N i t r o g ly c e r in  12%, TNT 20%, al um in um  6c b ari u m  
n i t r a t e  487,  6c w a te r  in s o lu b l e  m e ta l so ap s  12%.

C ap t K. B o h le in  i n  E x p lo s iv s to f f e  1962 , p ages  1 5 6 -5 8 ^ d e s c r ib e s  
a  H o lt e x  e x p lo s iv e  (c o m p o s it io n  n o t s p e c i f i e d )  an d r e p o r t s  some o f 
i t s  p r o p e r t i e s  a s  fo ll o w s : D e n s it y  1 .6 3  gm /c c; v e l o c i t y  o f d e to n a t io n  
80 00  m e te r s / s e c o n d ;  h e a t  o f e x p lo s io n  1230  c a l/ g m ; s p e c i f i c  gas vo lu m e 
86 0 c c ; te m p e ra tu re  d e v e lo p e d  on e x p lo s io n  36 50 °K ; s p e c i f i c  e n e rg y  11900 
( c a l c u l a t e d  by  fo rm u la  o f A b e l) ; T ra u z l t e s t  v a lu e  45 0 c c ; c o p p e r ’ 
c y l i n d e r  c o m p re ss io n  t e s t  4 .9  mm; im pac t s e n s i t i v i t y  w i th  2 -k g  hammer  
120  cm; i n s e n s i t i v e  to  r i f l e  b u l l e t  im p a c t;  an d o f s a t i s f a c t o r y  
s t a b i l i t y  a s  d e te rm in e d  by H an se n t e s t  a t  11 0° C.

H o lt e x  ca n  be sh aped  i n t o  an y d e s i r e d  fo rm  by the  u s u a l  p ro c e s s  
o f h o t  r o l l i n g  th e  pow der,  w it h o u t an y s o lv e n t ,  an d m o ld in g  o r e x 
t r u d in g  i n  c o n v e n ti o n a l  eq u ip m en t.  A f l e x i b l e  fo rm  of H o lt e x  w hic h  
can  be  u sed  as c i r c u m f e r e n t i a l  c h a rg e s  in  th e  fo rm  of lo ng  ro p e s  i s  
a l s o  r e p o r t e d .  The f in i s h e d  p ro d u c t in  an y fo rm  r e q u i r e s  no  p a c k ag in g  
f o r  h a n d li n g  o r u s e . I t  can  a l s o  be  m ac hin ed  o r f a b r i c a t e d  on a l a t h e .

H o lt e x  i s  i n i t i a t e d  by a No.  8 Cap an d can  be  d e to n a te d  in  
l a y e r s  o n ly  l~min t h i c k ,  I t  i s  use d  as  a h ig h  b r i s a n c e  e x p lo s iv e , as 
a D e m o li ti o n  C har ge i n  M in es , an d as a P r o p e l l a n t .

I t  i s  r e p o r t e d  t h a t  t e s t s  on H o lt e x  a r e  b e in g  co n d u c te d  a t  th e  
Ge rman S c h le b u sc h  f a c i l i t y  o f . th e  F e d e ra l B ur ea u f o r  M a te r ia l  T e s t in g  
( B u n d e s a n s ta lt  f u r  M a te r ia l  P ru fu n g  B e r l in  A u s s t e l l e  S c h le b u s c h ) .

See a l s o  N i p o l i t  ( in v e n te d  by Dr . von H o lt )  under German E x p lo s iv e s

'I-73

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 

 
 



Sw is s E x p lo s iv e s
R ef er en ce  in  . 
G en er al  In de x

I n i t i a l e x p l o s i v s t o f f e  & INITIAT ING AND
? ^ L 'i § P l i ? S § tp f f e ........... PRIMING EXPLOSIVES

A c o n s id e r a b l e  am ou nt  o f w or k on  th e  p r e p a r a t i o n  & d e t e r 
m in a t io n  o f th e  p r o p e r t i e s  o f  I n i t i a t i n g  & P r im in g  E x p lo s iv e s  h as  
b e e n  p u b l is h e d  by  D r.  A. S t e t t b a c h e r  i n  th e  l i t e r a t u r e .  T hese  ( 
s t u d i e s  in c lu d e  su c h  e x p lo s iv e s  a s  B l e i t r i n i t r o r e s o r c i n a t  (L ea d 
S t y p h n a t e ) B l e i a z i d  (L ea d A z id e ) , S i I B e r a z e t y l e n l d ’ ^ S I Iv e r  
A c e t y l i d e ) ,  an d S i l b e r a z i d  ( S i l v e r  A z id e ) .

A c c o rd in g  t o  S t e t t b a c h e r ,  th e  l a t e s t  i n o v a t io n  i n  I n i t i a t i n g  
E x p lo s iv e s  i s  th e  u se  o f c o l l o i d a l  g r a p h i t e  in  c o m p o s it io n s  in te n d e d  
t o  be  i n i t i a t e d  by  e l e c t r i c a l  i g n i t i o n .

Se e a l s o  u n d e r  Ge rm an  E x p lo s iv e s .

K n a l1z u n d sc h n u r  PRIMACORD
" "  n

See D eto n ie re nde Zun ds ch nu r.

K o ll o d iu m w o ll e  ( C o l lo d io n  C o tt o n )  NITROCELLULOSE

Sw is s C o l lo d io n  C o tt o n  f o r  u se  in  S p r e n g g e la t in e ( |& G e la t in e -  
D yn am it  i s  m a n u fa c tu re d  a t  th e  Sw is s p l a n t  D ie  E id g e n o s s is c h e  

( S t a a t l i c h e )  P u l v e r f a b r i k  a t  Wimmis ( B e r n ) .

N i t r o c e l l u l o s e ,  N i t r o c e l l u l o s e  o r  
C e l l u l o s e n i t r a t

NITROCELLULOSE

N i t r o g e la t in e d y n a m i t  GELATIN DYNAMITE

D ynam it es by  t h i s  name a r e  th o s e  c o n ta in in g  20-257» N i t r o -  ' 
g l y c e r i n  ( o r  i t s  lo w - f r e e z in g  m ix tu re  o f  4 /1  w i th  N i t r o g ly c o l )  
g e l a t i n i z e d  w i th  C o l lo d io n  C o tt o n , Ammonium N i t r a t e  & a l i q u i d  
a ro m a t ic  n it ro c o m p o u n d  (su c h  a s  d r ip  o i l  w h ic h  i s  a  m ix tu re  o f 
c ru d e  D in i t r o to l u e n e  & TNT, c a l l e d  " F l i i s s ig e s  T r i " )  , s e r v in g  as  
a  p h l e g m a t i z e r . .

Some e x p lo s iv e s  o f  t h i s  ty p e  w h ic h  b e lo n g  to  th e  c l a s s  o f 
S ic h e r h e i t s d y n a m i te  ( s a f e  to  h a n d le  & t r a n s p o r t )  i n c lu d e  AldQEfit, 
G am si t & T e l s i t .  '
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Sw is s E x p lo s iv e s
R e fe re n c e  i  : 
G e n e ra l Inde?s

N i t r o g l y c e r in  o r N i t r o g ly z e r in  NITROGLYCERIN

N i t r o g ly c e r in  i s  m a n u fa c tu re d  in  S w it z e r la n d  by  th e  c o n ti n u o u s  
m et hods o f S chm id -M eis sn er an d o f B ia z z i , w hic h  a r e  p r e f e r r e d  to  
b a tc h  p r o c e s s e s .  Th e S chm id -M eis sn er p ro c e s s  i s  d e s c r ib e d  ( i n  
Ge rm an  & i n  E n g li s h )  i n  E x p lo s iv s to f f e  1957 , 6 5 -7 4 . Th e B ia z z i  
p ro c e s s  i s  d e s c r ib e d  by H .J .  K la sse n  & J .M . H um phre ys, . C hem ic al  
E n g in e e r in g  P ro g re s s  49 , 641-4 6 (1 95 3)  an d by  A. S t e t t b a c h e r ,  
E x p lo s iv s to f f e  1959 , 187-9 3 & 2 0 6 -1 0 .

N i t r o g l y c e r in  f o r  m i l i t a r y  u se s  i s  m a n u fa c tu re d  by B ia z z i  
m et ho d a t  p l a n t s  lo c a te d  in  I s e l e t e n  & Wimm is, an d by S ch m id -M eis sn er 
m et ho d a t  Gam sen.  O th e t p l a n t s  w hic h  m a n u fa c tu re  D ynam ites  a l s o  
mak e N i t r o g l y c e r in  f o r  n o n m il i t a ry  com m erc ia l u s e s .

N i t r o p e n t a e r y t h r i t  PETN

See Pentaerythrit-tetranitrat.

N iz o l NIZOL

A h ig h  e x p lo s iv e  c o n s i s t in g  o f TNT 50% & D in it ro b e n z e n e  50% 
wa s p a te n te d  by  S c h w e iz e r is c h e  S p r e n g s to f f - F a b r ik  AG, D o t t ik o n .
I t s  p r o p e r t i e s  a r e  n o t g iv e n .

o x y p ik r in s a u r e  sty phnic  ac id

See Trinitroresorzin.

P e n t a e r y t h r i t - t e t r a n i t r a t ,  PETN
N i t r o p e n t a e r y t h r i t  o r P g n t r i t

Th e p o s s i b i l i t i e s  o f u s in g  PETN in  b o th  m i l i t a r y  & c i v i l i a n  
e x p lo s iv e s  w er e r e a l i z e d  by  D r.  A . S t e t t b a c h e r  as  e a r ly  as  19 16 .
At  p r e s e n t ,  PETN i s  m a n u fa c tu re d  a t  th e  S c h w e iz e r is c h e  S p r e n g s to f f -

F a b r ik  AG, D o tt ik o n ^ b y  n i t r a t i n g  w it h  fu m in g n i t r i c  a c id  ( d e n s i ty  
1 .5 2  gm /c c)  a t  25°C t e c h n i c a l l y  p u re  p e n t a e r y t h r i t o l  ( c a l l e d  p e n ta  
6c a b b r e v ia te d  PE in  S w it z e r la n d )  . The p ro d u c t i s  p u r i f i e d  by  
c r y s t a l l i z i n g  i t  fr om  a c e to n e . I t s  m e l ti n g  p o in t  i s  142°C an d 
c r y s t a l  d e n s i t y  1 .7 7  gm /c c .

PETN i s  p h le g m a ti z e d  ( d e s e n s i t i z e d )  wh en  u sed  in  m i l i t a r y  
c o m p o s it e  e x p lo s iv e s .  Se e Sw is s P a te n t  22 68 52  (1 953) 6c C hem ic al  
A b s t r a c t s  4 3 , 24 38  (1 9 4 9 ).

U75

 
 

 
 
 

 

 
 

 

 

 

 
 
 

 
 

 
 



Sw is s E x p lo s iv e s
R e fe re n c e  in  
G enera l.  In d ex

P e n t a s t i t  . PENTASTIT

T h is  i s  a t r a d e  nam e f o r  m i l i t a r y  e x p lo s iv e s  p r e p a r e d  by 
p h le g m a t iz in g  PETN w i th  p e n t a e r y t h r i t o l  t e t r a s t e a r a t e  ( c a l l e d  
p e n t a e r y t h r i t - t e t r a s t e a r a t  i n  G erm an). T h ese  e x p lo s iv e s  a r e  
m a n u fa c tu re d  by  th e  S c h w e iz e r is c h e  S p r e n g s to f f - F a b r ik  AG a t  
D o t t ik o n , S w i tz e r l a n d .  ’

Th e p r o p e r t i e s  & c o m p o s it io n s  o f  som e P e n t a s t i t  e x p lo s iv e s  
w i th  & w i th o u t  al um in um  a r e  r e p o r t e d  a s  fo ll o w s :

9 3 /7  P e n t a s t i t 9 6 .5 / 3 .5  P e n t a s t i t

100% 20% A1 100% 20% A1

M e lt in g  p o i n t ,  °C 137 137 138 138.
E x p lo s io n  tem p 
(2 0 ° C /m in u te ) , °C

192 190 198 198

Im pact s e n s i t i v i t y ,  •
5 kg  ha mm er , cm

30 29 23 22

D e n s i ty , gm /c c 1 .5 6 1 .6 8 1 .6 0 1 .6 7
V e lo c i ty  o f d e to n a t io n ,  
m e te r s / s e c o n d

80 00 77 00 81 00 77 00

T r a u z l  t e s t  v a lu e ,  
c c /1 0  gm sa m p le

40 8 46 7 42 0 512

C opper  c y l i n d e r  
c o m p re s s io n  t e s t ,  mm

3 .5 0 3 .3 4 3 .6 3 3 .3 6

Th e above in f o r m a t io n  i s  r e p o r t e d  by  D r.  A. S t e t t b a c h e r ,  S p re n g - 
un d S c h i e s s t o f f e  z, (1 948) , page  12 2^ an d by  p r i v a t e  co m m u n ic a ti o n  
(D ec em be r 1 9 5 3 ) .

Se e a l s o  Sw is s P a t e n t  22 07 56  (1 942) & C hem ic al A b s t r a c t s  4 2 , 
65 38  (1 9 4 8 ) .

P e n t r i n i t  PENTRINIT

P e n t r i n i t s  a r e  p l a s t i c ,  n o n -e x u d in g  e x p lo s iv e  m ix tu re s  o f  
PETN & N i t r o g l y c e r i n .  The y w ere  in v e n te d  i n  1928-2 9  by  D r.  A. 
S t e t t b a c h e r  o f  Z u r ic h , S w i tz e r la n d .  One o f  th e  f i r s t  m ix tu re s  
c o n s i s t e d  o f PETN 80% & N i t r o g l y c e r in  20%. I t  wa s c o n s id e r e d  
s u i t a b l e  a s  a  b u r s t i n g  c h a rg e  i n  S h e l l s ;  and a s  th e  b a s e  c h a rg e , 
w i th  Lea d A z id e  a s  th e  p r im a ry  c h a rg e , i n  D e to n a to r s .  A n o th e r 
m ix tu re  c o n s i s t i n g  o f  PETN 85% & N i t r o g l y c e r in  15% wa s t e s t e d  in  
I t a l y  by  I .  I z z o  i n  1933  an d  fo u n d  t o  be  s t a b l e  a f t e r  s to r a g e  
f o r  28 m o n th s .
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Sw is s E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

( c o n t ’d )

The ab ove & o th e r  P e n t r i n i t s  d e v e lo p ed  by  D r.  S t e t t b a c h e r  a r e  a s  
fo ll o w s :  1

a ) PETN 80%, & N i t r o g ly c e r in  20%,. Load in g  d e n s i t y  1 .4 9  gm /cc
(maximum d e n s i t y  1 .7 2 ) ;  v e lo c i t y  o f d e to n a t io n  86 00  m e te r s / s e c o n d ;
T ra u z l t e s t  v a lu e  530 c c ; im pact t e s t  v a lu e  w i th  2 - kg ham mer 29 cm; 
h e a t  o f e x p lo s io n  (w a te r  v a p o r)  1450 c a l/ g m ; an d vo lu m e o f g a se s  a t  
NTP 762  l i t e r s / k g .

b) PETN 85% & N i t r o g ly c e r in  15%. H ea t o f e x p lo s io n  (w a te r  v a p o r)
1438  c a l/ g m ; an d vo lu m e o f g a se s  a t  NTP 766  l i t e r s / k g .

c )  PETN 70%> & N i t r o g ly c e r in  30%. L oad in g  d e n s i t y  1 .5 0  gm /c c
(maximum d e n s i t y  1 .7 1 ) ;  v e l o c i t y  o f d e to n a t io n  85 00  m e te r s /s e c o n d ;
T ra u z l t e s t  v a lu e  510  c c ; le a d  b lo c k  c o m p re ss io n  t e s t  v a lu e  29 mm; 
an d h e a t  o f e x p lo s io n  1473 c a l/ g m .

d) PETN 50% & N i t r o g ly c e r in  50%. Maximum d e n s i t y  1 .6 8  gm /c c; v e lo c i t y
o f d e to n a t io n  84 00  m e te rs /s e c o n d ;  an d h e a t  o f e x p lo s io n  (w a te r  v a p o r)
15 51  c a l/ g m . •

e)  PETN 40% & N i t r o g ly c e r in  60%. Maximum d e n s i t y  1 .6 7  gm /c c; v e lo c i t y
o f d e to n a t io n  82 00  m e te r s /s e c o n d ;  an d h e a t  o f e x p lo s io n  (w a te r  v a p o r)
1542  c a l/ g m .

f )  PETN 80%, N i t r o g ly c e r in  15% & N i t ro g ly c o l  5%,. Maximum d e n s i t y  1 .7 1  
gm /c c; v e l o c i t y  o f  d e to n a t io n  86 00  m e te r s /s e c o n d ;  T r a u z l  t e s t  v a lu e  528  
c c ; an d h e a t  o f  e x p lo s io n  (w a te r  v a p o r)  1447 c a l/ g m .

I t  sh o u ld  be n o te d  t h a t  th e  am ou nt  o f N i t r o g ly c e r in  in  P e n t r i n i t  
may be as  h ig h  a s  60%, o f  th e  m ix tu re . How ev er , i n  o rd e r  to  im pro ve 
th e  p l a s t i c i t y  an d to  p re v e n t  e x u d a ti o n  in  t h i s  an d o th e r  P e n t r i n i t s  
w i th  lo w er N i t r o g l y c e r in  c o n te n t s ,  i t  i s  reco mmen de d to  i n c o r p o r a te  
some C o l lo d io n  C o tt o n  (u p to  6%) in  th e  c o m p o s it io n . Su ch  e x p lo s iv e s  
a r e  c a l l e d  G e l a t i n e ^ P e n t r i n i t s  ( q v ) . I f  l e s s  b r i s a n t  e x p lo s iv e s  a r e  
d e s i r e d ,  som e Ammonium N i t r a t e  (u p to  50%) may be  in c o r p o r a te d .  T hese  
e x p lo s iv e s  a r e  c a l l e d  A m m onpen tr in it s ( q v ) . ,

L o w -f re e z in g  P e n t r i n i t s  w ere  p re p a re d , b e fo r e  WW I I ,  f o r  
r e s e a r c h  p u rp o se s  a t  th e  G am se n-B ri gue p l a n t  by  m ix in g  th e  N i t r o g ly c e r in  
u sed  w i th  20-25%  o f  N i t r o g ly c o l .  Such  a c o m p o s it io n  p ro v ed  to  be a 
v e ry  e f f e c t i v e  e x p lo s iv e .
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Sw is s E x p lo s iv e s
R ef er en ce  in  
G en er al  In de x

P e n t r i n i t  ( c o n t ’d )

P e n t r i n i t s  a r e  r e p o r t e d  to  be  p a r t i c u l a r l y  s u i t a b l e  a s  
b u r s t i n g  c h a rg e s  i n  u n d e rw a te r  am m u n it io n . Th e a d d i t i o n  o f  up  to  
157, al um in um  i n c r e a s e s  th e  e f f i c i e n c y  o f P e n t r i n i t  i n  t h i s  a p p l i 
c a t i o n .

P e n t r i t
See P e n ta e r y f h r i t ^ t e t r a n i t r a t

. i
PETN

P e n tro  o r  P e n t r y l  PENTOLITE

T h ese  a r e  t r a d e  na mes  f o r  e x p lo s iv e s  c o n s i s t i n g  o f  m ix tu re s  
o f  PETN & TNT i n  v a r io u s  p r o p o r t i o n s .  Th ey  a r e  p r e p a r e d  by  
d i s s o l v i n g  PETN & TNT i n  a c e to n e  an d p r e c i p i t a t i n g  th e  p ro d u c t  by  
a d d in g  w a te r .  P e n t r o  e x p lo s iv e s  a r e  m a n u fa c tu re d  by  th e  S c h w e iz e -

r i s c h e  S p r e n g s to f f - F a b r ik  AG, D o t t ik o n .

Th e p r o p e r t i e s  & c o m p o s it io n s  o f  som e P e n t r o  e x p lo s iv e s  w i th  
& w i th o u t  al um in um  a r e  r e p o r t e d  a s  fo ll o w s :

7 0 /3 0  P e n t r y l  6 0 /4 0  P e n t r y l  50 /5 0  P e n t r y l

M e lt in g  p o i n t ,  °C
1007.

70-1 30
157. A1
70-1 30

1007.
70-1 25

157. A1
70-1 25

1007.
7 0 - i2 0

157. A1
70-1 20

E x p lo s io n  tem p 
(2 0 °C /m in u te )  , °C

20 2 202 200 200 200 190

Im p ac t s e n s i t i v i t y ,
5 "k g ha mm er , cm

23 22 24 22 25 24

D e n s i ty , gm /c c 1 .5 8 1 .6 5 1 .5 6 1 .6 8 1 .5 5 1 .6 2
V e lo c i ty  o f d e to n a t io n ,  
m e te r s / s e c o n d

78 00 7400  ' 7600 72 00 7450 70 00

T ra u z l  t e s t  v a lu e ,  
cc /1 0 -g m  sam p le

394 498 370 49 0 362 45 0

C opper  c y l i n d e r  
c o m p re s s io n  t e s t ,  mm

3 .4 8 3 .4 9 3 .3 9 3 .3 8 3 .2 4 . 3 .3 8

D r.  A. S t e t t b a c h e r  r e p o r t s  i n  a p r i v a t e  c o m m u n ic a ti o n  t h a t  
50 /5 0  P e n t r y l  wa s u sed  a s  th e  m ai n c h a rg e  i n  O e r li k o n  20-mm Can no n 
( O e r l ik o n e r  2 -cm  K an on e)  S h e l l s .

P i e r r i t  CHEDDITE

T h is  i s  a b l a s t i n g  e x p lo s iv e  c o n s i s t i n g  o f  P o ta s s iu m  C h lo r a te  
807 ,, m o n o n it ro to lu e n e  127 ,, P i c r i c  A cid  27, & c a s t o r  o i l  67O. L a rg e
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• R e fe re n c e  in
Sw is s E x p lo s iv e s  G e n e ra l In dex

P i e r r i t  ( c o n t ’d )

q u a n t i t i e s  o f t h i s  e x p lo s iv e  w ere  m an u fa c tu re d  a t  th e  G am se n-B ri gue 
p l a n t  f o r  u se  d u r in g  c o n s t r u c t i o n  o f th e  S im plo n & o th e r  tu n n e ls  in  
S w itz e r la n d . '

P l a s t i t  ’ ’ ’ PLASTIT

T h is  i s  a t r a d e  name p l a s t i c  m i l i t a r y  e x p lo s iv e  b a sed  on PETN.
I t  i s  m a n u fa c tu re d  by  th e  S c h w e iz e r is c h e  S p r e n g s to f f - F a b r ik  AG, 
D o t t ik o n , b u t i t s  c o m p o s it io n  i s  n o t r e p o r t e d .

E l a s t o l i t  PLASTOLIT
DYNAMITE

T h is  i s  a p l a s t i c  s a f e t y  e x p lo s iv e  c o n s i s t i n g  o f so diu m  n i t r a t e  
57%, N i t r o g l y c e r in  15%, N i t ro g ly c o l  4%, C o ll o d io n  C o tt o n  1.3% , l i q u i d  
D i n i t r o to lu e n e  13%, c e l l u l o s e  (wood m eal)  9.6 % & so diu m  b ic a r b o n a te  
0. 1% .

I t  wa s u sed  f o r  g e n e ra l  b l a s t i n g  o p e r a t io n s .  *

S t c h e r h e i t s s p r e n g s t o f f e  (S a fe ty  DYNAMITE
E x p lo s iv e s )  • .

Many Sw is s com m erc ia l e x p lo s iv e s  b e lo n g  to  t h i s  c l a s s  o f 
D y n am it e s . Se e A l d o r f i t ,  G am si t & T e l s i £ .

Se e a l s o  u n d er German E x p lo s iv e s .

S im p lo n it  . DYNAMITE
. ................... SIMPLONIT

T h is  i s  a D yn am ite Co mpo sit e on  c o n s i s t i n g  e s s e n t i a l l y  o f G am si t 
in  w hic h  10-157o al um in um  po wde r has been  ad d e d . I t s  T ra u z l t e s t  v a lu e  
i s  r e p o r t e d  as  340  cc  f o r  S im p lo n it  A, p u l v r i g  an d 29 9 cc  f o r  
S im p lo n it  B, p u lv r ig  (n o c o m p o s it io n  i s  g i v e n ) . S im p lo n it  i s  
m a n u fa c tu re d  by  th e  S o c ie te ^  S u is s e  des E x p lo s i f s ,  G am se n-B ri gue.

Se e a l s o  G am sit .
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Sw is s E x p lo s iv e s
Reference in 
General Index

S p e z ia ls p r e n g g e la t in e  BLASTING GELATIN

T h is  name wa s g iv e n  by Dr.  S te ttb a c h e r  to  lo w - fr e e z in g  Dyn am ites  
base d on B la s t in g  G e la t in , in  whic h p art o f th e  N it r o g ly c e r in  was 
r e p la c e d  by a rom ati c  n it rocom pounds.  Such D yn am ites  w er e m an ufa ct ure d  
a t  I s e l e t e n  and use d  in  th e  c o n s tr u c t io n  o f  Ju n gfr au  & o th e r  tu n n e ls  
in  S w it z e r la n d .

Se e a l s o  D yn am it .

vr
S ty p h n in sa u re

See Trinitroresorzin.
STYPHNIC ACID

T e l s i t  • • GELATIN DYNAMITE
TELSIT

T h is  name i s  a p p li e d  to  a s e r i e s  o f N i t r o g e la t in  Dyn am ites  
m an ufa ct ure d by th e  S c h w e iz e r is c h e  S p ren g sto ff ~ F a b .r ik  AG C hed dit  & Dy na mite  
a t  I s l e t e n .  The  c o m p o sit io n s  & p r o p e r t ie s  o f T e l s i t  Dyn am ites  are  as 
fo ll o w s :  .

T e l s i t .  C om posi ti on  i s  th e same as  G am si t. A . I t s  p r o p e r t ie s  
a re  r e p o r te d  un de r G e la t in e - A ld o r f i t  w hic h ha s th e  same 
c o m p o s it io n . •

l e t s i t -G a m sit . Same as Gam sit  or G ela ti n e^ G am si t ,• c o n ta in in g
60% Ammonium N i t r a t e .  ■

_ G ela ti n e -T e ls . i t . Ammonium N it r a te  55 .57 c, N i t r o g l y c e r in  227*,
C o l lo d io n  C o tt o n  1.5 % & D in ie r o to lu e n e  21%. I t s  oxygen  b a la n c e  
i s  -13% ; d e n s i t y  1 .4 6  gm /c c: v e lo c i ty  o f d e to n a t io n  67 00  m e te rs /

s e c o n d ; T r a u z l  t e s t  v a lu e  380  c c ; le a d  b lo c k  c o m p re s s io n  v a lu e
‘ a . 6 mm; au d r e q u i r e -  a No 6 Cap fo r  i t s  d e to n a t io n .

’L’e J s i t  rs  us ed  e r l e m  • ?ky fo r  fu n n e l b l a s t i n g  in  th e  A lp s -

Hn , TETRACENE

'l b ’s co mp ound  i s  p r e p a re d  D..- eb.e d i a z u t i z a t ( o f am iu oguan id iu e . 
h j «• a r b o n s te  . ‘th e  p r o d u c t  a a ?.?»;'• f ing . ~ pa. l r - •; a I. low  c r y s t a l s  i s  
1 us. )]  uh 1 ‘ in  an y known so? t an. Ccf tac cu .e.  l.c-’.vpn  no  r e s i d u e  wh en  i t  
d • '..h i- )to. ) but : du o to  i t s  I
‘ - ■ ■ ' «I or. • /»s -in i u i t i a t:in<-
' 1 '.cP f a s t • " \v u i tl n .g  a g e n t: ;

-.'U' i o - r  *\f d ■ o u a t io n . i f  c. nv u 'T . b e  
,o " f  - i f  » •? nr ul io.  a t ; u a ti u . e..: vr i.th s o -  

.e p r im in g  c o m p o s i t io n  c a d !

 
 

 
 

 
 

 

 
 

 

 
 
 
 



Sw is s E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

T e t r a z e n  ( c o n t ’d )

S in o x y d sa tz  o r St noxyd was d e v e lo p e d  in  Ge rmany b e fo r e  WW I I .  I t  
c o n s i s t e d  o f Lea d S ty p h n a te  25 -55% , b a ri u m  n i t r a t e  25 -4 5% , le a d  
p e ro x id e  5-10 %, T e tra c e n e  1 .2 -5 % , an ti m ony  t r i s u l f i d e  0- 10 %, c a lc iu m  
s i l i c i d e  3-15% & po w de re d g l a s s  0 -5 % ..  I t  i s  c la im e d  t h a t  t h i s  
m ix tu re  i s  n o n c o r ro s iv e  an d does n o t e ro d e  th e  b a r r e l  o f w eapons.

T e t r a n i t r o m e t h y la n i l i n  o r TETRYL
T e t r y l  ’

T e t r y l  wa s m a n u fa c tu re d  as  a m i l i t a r y  e x p lo s iv e  by  th e  
S c h w e iz e r is c h e  S p r e n g s to f f - F a b r ik  AG, D o t t ik o n . Th e t e c h n i c a l l y  p u re  
p ro d u c t h a s  a m e l t in g  p o in t  o f 1 2 7 -1 2 7 .5 °C .

i t

T h erm it zu n d u n g  (T h e rm it e , THERMITE
P rim in g  & I g n i t i n g )

B ecause  som e i n s e n s i t i v e  e x p lo s iv e s  ( th o s e  c o n ta in in g  Ammonium 
N i t r a t e )  a r e  d i f f i c u l t  to  d e to n a te  wh en c o n f in e d  in  Bombs o r S h e l l s ,  
S t e t t b a c h e r  & B i l l w i l l e r  c o n c e iv e d  th e  id e a  o f u s in g  T h e rm it e  a s  a 
p r im in g  a g e n t .  I t  was as su m ed  t h a t  du e to  th e  h ig h  te m p e ra tu re  
d e v e lo p e d  by T h e rm it e  (2 4 0 0 °C ), b o th  th e  Ammonium N i t r a t e  & th e  
c o m b u s ti b le  m a te r i a l  w ou ld  de co m po se  i n t o  g a se s  w hic h  fo rm  an  e x 
p l o s i v e  m ix tu re . F u r th e r  h e a t in g  w ou ld  c r e a t e  s u f f i c i e n t  gas 
p r e s s u r e  to  c a u se  d e to n a t io n .  I t  was fo und t h a t  T h e rm it e  p r im in g  
w ork s o n ly  wh en  th e  e x p lo s iv e  lo a d in g  d e n s i t y  i s  1 .2 5  gm /cc o r lo w e r.  
When e x p lo s iv e s  o f h ig h e r  d e n s i t i e s  ( 1 .5 0 -1 .6 0  gm /c c)  a r e  i n i t i a t e d  
by T h e rm it e , o n ly  d e c o m p o s it io n , n o t d e to n a t io n ,  o c c u r s .

T o t a l i t  , TOTALIT

T h is  e x p lo s iv e  c o m p o s it io n , c o n s i s t i n g  o f Ammonium N i t r a t e  95 .5%  
& p a r a f f i n  ( m e l ti n g  p o in t  54-5 6°C ) 4. 5% , wa s d e v e lo p e d  a s  a m i l i t a r y  
b u r s t i n g  c h a rg e . I t s  p r o p e r t i e s  a r e  r e p o r t e d  a s  fo ll o w s :  Vo lum e o f 
g a s e s  a t  NTP 972 l i t e r s / k g ;  h e a t  of e x p lo s io n  a t  c o n s ta n t  vo lu m e 
(w a te r  v a p o r)  1163  c a l/ g m ; te m p e ra tu re  d e v e lo p e d  on  e x p lo s io n  31 05 °C ; 
s p e c i f i c  p r e s s u r e  ( f o r c e  f )  12 02 1;  an d b r i s a n c e  v a lu e  by K ast  fo rm u la  
50 X 1q6 a t  d e n s i t y  1 .6 0  gm /cc (TNT = 86 X 1 0 ^ ) . ’

481

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 
 



Sw is s E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

T r i n i t r o a n i s o l  o r  T r i s o l TRINITROANISOLE

T r i n i t r o a n i s o l e  was  m a n u fa c tu re d  a s  a m i l i t a r y  e x p lo s iv e  by  th e  
S c h w e iz e r is c h e  S p r e n g s to f f - F a b r ik  AG, D o t t ik o n .

T r i n i t r o r e s o r z i n ,  S ty p h n in s a u re  o r ' STYPHNIC ACID
Oxyp i k r  in s  au r  e

T h is  co mpo un d wa s m a n u fa c tu re d  d u r in g  WW I I  f o r  m i l i t a r y  
p u rp o s e s  by  Th e S c h w e iz e r is c h e  S p r e n g s to f f - F a b r ik  AG, D o t t ik o n .

T r i n i t r o t o l u o l  o r T r o ty l  ‘ TNT

TNT wa s m a n u fa c tu re d  d u r in g  WW I I  by  a tw o - s ta g e  p r o c e s s ,  f i r s t  
t o  m o n o n i t ro to lu e n e  an d th e n  d i r e c t l y  to  TNT. The  c ru d e  p ro d u c t  i s  
c a l l e d  ”R o h t r i ” , m e l t in g  p o in t  76-7 8°C ; an d th e  p u r i f i e d  TNT i s  c a l l e d  
" R e i n t r i " ,  m e l t in g  p o in t  8 0 -8 1 °C . T her e,  a r e  s e v e r a l  m eth ods u sed  to  
p u r i f y  TNT, su c h  a s  by so diu m  s u l f i t e  s o l u t i o n  o r by r e c r y s t a l l i z a t i o n  
fr om  n i t r i c  a c i d .  I n  th e  o p in io n  o f  D r.  A. S t e t t b a c h e r ,  th e  b e s t  
m et hod (b u t  m or e e x p e n s iv e )  o f  p u r i f y in g  TNT i s  t o  r e c r y s t a l l i z e  i t  
fr om  h o t  a c e to n e  c o n ta in in g  87o o f b e n z e n e . T h is  m et hod i s  u sed  a t  
t h e  S c h w e iz e r is c h e  S p r e n g s to f f e - F a b r ik  AG, D o t t ik o n , and i n  H o ll a n d , 
f o r  th e  p u r i f i c a t i o n  o f  TNT u sed  a s  a b u r s t i n g  c h a rg e  in  HE P r o j e c t i l e s .

Th e TNT u sed  i n  com m erc ia l e x p lo s iv e s ,  su ch  a s  A ld o r f i t, *  does 
n o t  need  to  be o f  h ig h  p u r i t y  an d so m eti m es i t  i s  a d v a n ta g e o u s  to  u se  
th e  s o - c a l l e d  ’’F l u s s i g e  T r i ” ( l i q u i d  TN T). T h e pD o t t ik o n e r  F l u s s i g  
T r i ” c o n s i s t s  o f  60% TNT ( c a l l e d  ”T r i ” ) & 40% D in i t r o to l u e n e  ( c a l l e d  
”D i” ) . I t s  n i t r o g e n  c o n te n t  i s  17 .24% .

S t r a i g h t  TNT i s  u sed  f o r  c a s t  lo a d in g  v a r io u s  m i l i t a r y  P ro 
j e c t i l e s .  P r e s s e d  TNT i s  u sed  a s  an  i n s e r t i o n  c h a rg e  in  D e to n a to r s  
i n  o r d e r  t o  f a c i l i t a t e  th e  i n i t i a t i o n  o f c a s t  TNT. T h e re  a r e  a l s o  
s e v e r a l  c o m p o s it e  e x p lo s iv e s  u s in g  m ix tu re s  o f TNT & PETN (s u c h  as  

CEQQtro o r P e n t r y l )  and TNT & o th e r  h ig h  e x p lo s iv e s  a s  m i l i t a r y  
b u r s t i n g  c h a r g e s .

U nknc w n_ N am e_ Exp lo si ve s SWISS UNKNOWN NAME EXPLOSIVES
( D e s ig n a t io n s  a r e  g iv e n  o n ly  f o r  c o n v e n ie n c e )

Ammonium N i t r a t e  E x p lo s iv e : ’
A f u s i b l e  e x p lo s iv e  c o n s i s t i n g  o f  Ammonium N i t r a t e  7 0 $ , PETN 10$ , TNT 
10%> & so diu m  amm onium p h o s p h a te  (NaNH^HPO^- 4 ^ 0 )  10%. Eve n a sm a ll
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Sw is s E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In dex

Unk now n Name E x p lo s iv e s  ( c o n t ’d )

Ammonium N i t r a t e  E x p lo s iv e  ( c o n t ’d ) :
am ou nt  o f  th e  p h o s p h a te  c a u se s  th e  m ix tu re  to  have a low  m e l ti n g  
p o in t  an d a l s o  g iv e s  th e  m ix tu re  a h ig h  d e g re e  o f s t a b i l i t y .  T h is  
p a r t i c u l a r  p h o sp h a te  te n d s  to  de co m po se  s l i g h t l y  a t  i t s  m e l ti n g  p o in t  
(d ec  79 °C ) to  fo rm  mon os od ium o r th o p h o s p h a te  w h ic h  n e u t r a l i z e s  an y 
a l k a l i n i t y  i n  th e  e x p lo s iv e .  [ S o c ie te  S u is s e  d es  E x p lo s i f s ,  Sw iss 
P a te n t  22 89 40  (1 943) & C hem ic al  A b s t r a c t s  43 , 2437  (1 9 4 9 ] .

M a t t e r ’s E x p lo s iv e s :
a ) A p l a s t i c  d y n am it e  c o n s i s t s  of t a r  d i s t i l l a t e s  m ix ed  w it h
in o r g a n ic  o x id iz e r s  su ch  as  n i t r a t e s ,  c h lo r a t e s  o r p e r c h l o r a t e s .  
[0 . M a t te r , Sw is s P a t e n t ’22 07 55  (1 942) & C hem ic al  A b s t r a c t s  4 2 , 
65 38  ( 1 9 4 8 ) ] . '

b) An e x p lo s iv e  c o m p o s it io n  i s  p re p a re d  fr om  m ix tu re s  o f 
in o rg a n ic  o x id iz e r s  ( n i t r a t e s ,  c h lo r a t e s  o r p e r c h l o r a t e s ) ,  a 
w a t e r - i n s o l u b l e  h y d ro c a rb o n  ( c h lo r o n a p h th a le n e ) ,  an d a 
r e s in o u s  th ic k e n in g  a g e n t ( r o s i n  o r t a r - d i s t i l l a t i o n  r e s i d u e ) .
[0 . M a t te r , Sw is s P a te n t  22 86 53  (19 ^+3) & C hem ic al  A b s t r a c t s  4 3 , 
24 37  (1 949)]  .

c )  B la ck  Po wde r s u b s t i t u t e  or P ri m in g  C o m p o s it io n . A v a lu a b le  
c a rb o n a c e o u s  m a t e r i a l ,  f r e e  from  in o r g a n ic  m a t te r  an d s u i t a b l e

W ' f o r  u se  i n  B la ck  Po wde r or P ri m in g  C o m p o s it io n s , i s  p re p a re d  by
e x t r a c t i n g  c o a l  w i th  h ig h - b o i l i n g  o rg a n ic  s o lv e n t s  su ch  as  
c o a l - t a r  o i l s ,  fo ll o w e d  by  f i l t r a t i o n  & d i s t i l l a t i o n  to  remov e 
th e  s o lv e n t .  Th e q u a l i t y  of th e  p ro d u c t can  be im pro ved  by 
f u r t h e r  e x t r a c t i o n  w it h  a c e to n e , c a rb o n  d i s u l f i d e , ' o r c h lo ro fo rm . 
[ 0 .  M a t te r , Sw is s P a te n t  24 43 52  (1 946) & C hem ic al A b s t r a c t s  4 3 , 
44 68  (1 949)]  .

T e tr a n it ro m e th a n e -H y d ro c a rb o n  E x p lo s iv e s :

M ix tu re s  o f T e t ra n it r o m e th a n e  & h y d ro c a rb o n s  a r e  amo ng th e  m os t 
. b r i s a n t  & p o w e rfu l e x p lo s iv e s  kn ow n.  Th e p r o p e r t i e s  o f th e s e  m ix tu re s

w ere  s tu d ie d  & r e p o r t e d  by  D r.  A. S t e t t b a c h e r ,  N i t r o c e l l u l o s e  
1 3 , 14 (1 9 4 2 );  Z e i t s c h r i f t  f u r  das  gesa m te  S c h ie s s -  und
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Sw is s E x p lo s iv e s
R e fe re n c e  in  
G e n e ra l In d ex

Un know n_Name_ E x p lo s iv e s  ( c o n t ’d )

T e t r a n i t r o m e th a n e -H y d ro c a rb o n  E x p lo s iv e s  ( c o n t ’d )
S p re n g s to f fw e s e n  3 7 , 4 2 -4 5  & 62-6 4  (1 9 4 2 ); an d ’’Sp re n g -  un d 
S c h i e s s t o f f e ” , R a s c h e r , Z u r ic h  (1 9 4 8 ) , p a g e s  10 , 16 & 148.

. t  DYNAMITE'
Ver ge d E xp 1o s i y s t o f f e  VERGE EX PL OS IVST OF FE

V er ge 7 p a t e n t e d ,  b e f o r e  WW I ,  lo w - f r e e z in g  e x p lo s iv e s  b a sed  on  
m ix tu re s  o f N i t r o g l y c e r i n ,  C o l lo d io n  C o tt o n , p e r c h l o r a t e s  ( o r  n i t r a t e s )  
& l i q u i d  a ro m a ti c  n it ro c o m p o u n d s  (m ix tu re s  o f  D i n i t r o to l u e n e  6c c ru d e  
TN T) . Some ex am p le s  o f  t h e s e  c o m p o s it io n s  a r e  a s  f o l lo w s :

a )  N i t r o g l y c e r i n  40% , G u n c o tt o n  5%, Ammonium P e r c h l o r a t e  38%,  & 
l i q u i d  n it ro c o m p o u n d s  17%. I t s  oxygen  b a la n c e  i s  -5 .4 % .

» r
b )  N i t r o g l y c e r i n  37%, G u n c o tt o n  4. 5% , Ammonium P e r c h l o r a t e  25 .2 % ,
so d iu m  n i t r a t e  18. 3% , & l i q u i d  n it ro c o m p o u n d s  15%. I t s  oxygen  
b a la n c e  i s  + 1 .1 % . ,

c )  N i t r o g l y c e r i n  38%, C o l lo d io n  C o tt o n  2%, Ammonium P e r c h l o r a t e  26%, 
so d iu m  n i t r a t e  18%> & l i q u i d  n it ro c o m p o u n d s  16%. I t s  oxygen  b a la n c e  
i s  +1.0 % ; d e n s i t y  1 .5 2  gm /c c ; v e l o c i t y  o f d e to n a t io n  66 00  m e te r s /

s e c o n d ; T r a u z l  t e s t  v a lu e  450  c c ;  le a d  b lo c k  c r u s h in g  v a lu e  2 0 .6  
mm; s e n s i t i v i t y  t o  i n i t i a t i o n ,  No 1 Cap  r e q u i r e d ;  an d p r o p a g a t io n  i n  
25-mm C a r t r i d g e s  (o p en  a i r )  40  mm.

d) N i t r o g l y c e r i n  41% , C o l lo d io n  C o tt o n  3%, P o ta s s iu m  P e r c h l o r a t e  38%
& l i q u i d  n it ro c o m p o u n d s  18%. I t s  oxygen  b a la n c e  i s  -1 .1 % ; d e n s i t y  
1 .5 7  gm /c c ; v e l o c i t y  o f  d e to n a t io n  73 00  m e te r s / s e c o n d ;  T r a u z l  t e s t  
v a lu e  405  c c ;  l e a d  b lo c k  c r u s h in g  v a lu e  1 8 .2  mm; s e n s i t i v i t y  to  
i n i t i a t i o n ,  No . 1 Cap r e q u i r e d ;  an d p r o p a g a t io n  in  2 5 -mm C a r t r id g e s ,  
(o p en  a i r )  40  mm.

ti
2 y p d s p r e n g s to f f e  &
I n i t i a l e x p 1o s i v s t  of  fe

See  I n i i 'i ^ le x p lo s iy s to f f e

PRIMING AND 
INITIATING  EXPLOSIVES
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SWITZERLAND

U nusu al R e se a rc h  & D ev el opm en t i n  th e

F ie ld  o f E x p lo s iv e s

"The B as ic  Azide s o f Lea d Az ide  and 
th e  H ydro ly si s o f Lead Azide "

P r o f e s s o r s  W. F e i tk n e c h t  & M. S a h l i  o f  th e  U n iv e r s i ty  o f  B e rn ,
S w i tz e r la n d jc la im  to  h ave  fo und n in e  (9 ) d i f f e r e n t  fo rm s o f  b a s ic  Le ad  
A zid e  by  h y d r o ly s i s  o f  Le ad  A zid e  a t  low  te m p e ra tu re . Work on  h ig h -  
te m p e ra tu re  h y d r o ly s i s  o f  Le ad  A zid e ac co m p li sh e d  i n  th e  USA r e v e a l s  o n ly  
tw o p h a s e s . Th e p r e p a r a t i o n  & i d e n t i f i c a t i o n  o f th e  d i f f e r e n t  p h a se s  o f 
Le ad  A zid e  by  X -r ay  d ia g ra m s a r e  r e p o r te d  in  d e t a i l  i n  th e  p u b l is h e d  w ork .

I n t e r e s t  i n  th e  h y d r o ly s i s  o f Le ad  A zid e a t  room  te m p e ra tu re  i s  b a sed  
on th e  p o s s i b i l i t y  o f a c c i d e n t a l  e x p lo s io n s  o f  D e to n a to rs  c o n ta in in g  c o p p e r , 
w h ic h  r e a c t s  w i th  H y d ra z o ic  A ci d to  fo rm  Cop pe r A z id e .

(-Ref : W. F e i tk n e c h t  & M. S a h l i ,  H e lv e t ic a  C him ic a A c ta  3 7 , 1423-3 6 (1 954)
& C hem ic al A b s t r a c t s  4 8 , 13505-0 6 (1 9 5 4 )J  .
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R e fe re n c e s  f o r  Sw is s E x p lo s iv e s :

A. S t e t t b a c h e r ,  " S c h ie s s -  un d S p r e n g s to f f e " ,  B a r th , L e ip z ig  (1 9 3 3 ) .

J .A ,  Sol om on , " E x a m in a ti o n  o f  20-mm O e r li k o n  A m m unit io n",  P i c a t in n y  
A rs e n a l T e c h n ic a l  R e p o r t 760 (O c to b e r  1 9 3 6 ).

S.  L iv in g s to n ,  "S tu d y  o f ’E x p lo s iv e  E* R ece iv ed  fr om  Bus s L td , 
S w i tz e r l a n d " ,  P i c a t i n n y  A rs e n a l  T e c h n ic a l  R e p o rt  907  ( Ju n e  1 9 3 8 ) .

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f 20-mm C om ple te  Rou nd , HE S h e l l  f o r  
H is p an o  Gu n, S w is s " , P i c a t i n n y  A rs e n a l T e c h n ic a l  R e p o rt 1627 
(S ep te m b er 1 9 4 6 ).

A .B . S c h i l l i n g ,  " E x a m in a ti o n  o f  20-mm C om ple te  Rou nd , AP P r o j e c t i l e  
f o r  H is p an o  Gu n,  S w is s " , P i c a t in n y  A rs e n a l T e c h n ic a l  R e p o r t 16 28  
(S ep te m b er 1 9 4 6 ) .

A. S t e t t b a c h e r ,  " S p re n g -  un d S c h i e s s t o f f e " ,  R a s c h e r , Z u r ic h  (1 9 4 8 ) .

A. S t e t t b a c h e r ,  P r i v a t e  co m m u n ic a ti o n  to  D r.  B. T . F e d o ro f f  o f 
P i c a t in n y  A rs e n a l  (1 4 D ec em be r 1 9 5 3 ),  i n c lu d in g  a P r i v a t e  co m m u n ic a ti o n  
fr om  D ir e c to r ^ S c h w e iz e r i s c h e  S p r e n g s to f f - F a b r ik  AG;  t o  D r.  S t e t t b a c h e r ,  
Z u r ic h , S w itz e r la n d  (1 0 Dec em be r 1 9 5 3 ).

B. T . F e d o ro f f  e t  a l ,  "S w is s  E x p lo s iv e s  an d R e la te d  I te m s " , P i c a t in n y  
A rs e n a l M a n u s c r ip t , U n p u b li sh e d  (1 9 5 4 ) .

A. S t e t t b a c h e r ,  " S p r e n g s to f f e  un d i h r e  W irku ng  i n  T h e o r ie  un d
P r a x i s " ,  E x p l o s iv s t o f f e  1 9 5 4 , 3 9 -4 1 , 113-2 0  & 1 4 9 -5 3 ; 195 5 , 9 -1 1 ,
4 1 -4 5 , 9 4 -1 0 1 , 1 1 8 -2 1 , 157-6 0  & 178-8 2 (E x p lo s iv e s  an d t h e i r  E f f e c t s  
i n  T heo ry  an d P r a c t i c e ) .

W.H, Q u it tm a n , " E x a m in a ti o n  o f  F our U n f ir e d  Ro un ds  o f  30-mm P r a c t i c e  
A m m unit io n Made by  th e  O e r li k o n  M ac hi ne  T ool W or ks , S w i tz e r l a n d " , 
F ra n k fo rd  A rs e n a l Memorandum  R e p o rt S-4 005 (J u n e  1 9 5 4 ).
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R e fe re n c e s  f o r  Sw is s E x p lo s iv e s

H is p a n o -S u iz a , S u is s e  SA, " C o n tr o l o f C h a r a c t e r i s t i c s  o f  H o l te x . New 
H is p a n o -S u iz a  G e n e ra l P u rp o se  E x p lo s iv e s " , B ro ch u re  ( J a n u a ry  19 55 )
(US M i l i t a r y  I n t e l l i g e n c e  D iv is io n  R ep o rt  R -5 5 -5 5 , ID 1271104).

"T he  H o lt e x  E x p lo s iv e " , H is pano  S u iz a , S w it z e r la n d , 
B ro ch u re  (1 956) ( I n  E n g l is h ) .

S .H . L i f f ,  " E x a m in a ti o n  an d E v a lu a t io n  o f : F uze , R o c k e t,  PD Mod KVD 
O e r li k o n , Sw is s FMAM -2312" , P ic a t in n y  A rse n a l Memorandum R e p o rt  81 
(F e b ru a ry  19 56 ) . ' ' •

S .H . L i f f ,  "E x a m in a ti o n  an d E v a lu a t io n  o f:  F uze , R o c k e t,  PD Mod 075, 
O e r li k o n , W /R oc ke t S a fe ty  E le m en t Mod SV307 , O e r li k o n , Sw is s FMAM -2401" , 
P ic a t in n y  A rs e n a l Memorandum R ep o rt  82 (F e b ru a ry  1 9 5 6 ) ..

V .T . R ie d in g e r , "E x a m in a ti o n  an d E v a lu a t io n  o f : F uze , E l e c t r i c ,  BD, 
Model ( ? ) ,  S w is s " , P ic a t in n y  A rse n a l Memorandum R ep o rt  144  (May 1 9 5 7 ).

V .T . R ie d in g e r , " E x a m in a ti o n  an d E v a lu a t io n  o f:  F uze , PD, Model (? )  
W /D e to n a to r , E x p e r im e n ta l,  S w is s"  P ic a t in n y  A rs e n a l Mem orandum R ep o rt  
152  (N ov em be r 1 9 5 7 ).  .

i t
" O e r li k o n  P o c k e t Boo k" , Z u r ic h - O e r li k o n , Cl ow es  & S ons,  

Lo nd on  ( 1 9 5 8 ) P r o p e l l a n t s  & E x p lo s iv e s , p ages  36 f f ;  E x p lo s iv e s  (H ig h ),  
pages 70 ff. ’

"New T re n d s  in  Arms C o n s t ru c t io n  an d in  th e  D ev el opm en t o f 
E x p lo s iv e s "  [ B r i t i s h  D i r e c t o r a t e  o f M i l i t a r y  I n te l l ig e n c e - W a r  O f f ic e ^  
T r a n s l a t i o n  655 o f  an  a r t i c l e  p u b l is h e d  in  "W ehr  un d W ir ts c h a f  t*1 No 12 
19-2 1 (D ec em be r 1 9 5 9 ),  OTIA 1 2 1 7 3 J .

W.H.B . Sm ith  & J .E .  S m it h , "Sma lJ. Arms o f th e  W orl d" , S t^ c k p o le , 
H a r r i s b u r g ,  Pa (1 9 6 0 ) , 549,-64  ( S w i tz e r la n d ) .

B .T . F e d o ro f f  e t  a l ,  " E n c y c lo p e d ia  of E x p lo s iv e s  an d R e la te d  I te m s " , 
P i c a t in n y  A rs e n a l T e c h n ic a l  R ep o rt  2 700 , Vo lum e JL (1 9 6 0 ) , Volum e 2 
(1 962) & Vo lume J} (U n p u b li sh e d ) .

Hispano Suiza SA, Deutsches Bundes Patent 1031700 ( " P r e p a r a t i o n  o f  
Brisant Explosives", Holtex) (August 1962),
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FSTC 381-5042

I

DI ST RI BU TION

C o p ie s  C o p ie s

1 AM XS T-SD -AF 1 AM XST -AB -BL
2 AM XS T-SD -PB 2 AMXST -AB-CL

25 AM XST-S D-TD 5 smufa- o6i o ( f i o )
1 AMXST-OC 1 5 0 SMUPA-VF
2 AMXST-AB 2 SMUAP-H I
1 AMX ST-CE 2 SMUPA-W

15 AMXST-CM 1 AMSSM-SE
1 AMXST-GE 3 AMSTE-ADE
1 AMXST-MS 1 0 S T E A P -F I
1 AMX ST-BS 5 STEBD-AD
5 AMXST-WS • 1 S T E B E -F I
1 FSTC  L n O fc , WPAFB 2 ST EB B- ST
1 S ig  T I  Tea m  2 15 ST EB A-A J
l S i g  T e c h  I n f o  Tea m 1 STEBC
1 Cm lC I n f o  & Ln  O fc 1 0 AMSWE-RDF-3
5 AM CRD-I 3 SW ERI-FI O
1 AMCRD-RC 3 SW ES P- PR D-F IO
3 AMXDO-TI 3 SWEWV-RD-FIO
1 AMXMR-AX 3 8 4 t h  OD ( T I )
1 AMCPM-DECS 5 9 1 s t  OD ( T I C )
1 AM SEL-R D-A 2 AM CIS-D
2 AMSM I-YD 2 A rm ed  S v s  Exp  S a f e t y  Bd
3 SM OF B-AI 4 0 DI A
5 smota- r (f i o ) 5 A C S I-F I
1 AMSMU -RE-TT l AMSMO-RL




