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GAS MANUAL

PART IV

USE OF G A S  BY IN F A N T R Y

USE OF CHEMICAL WEAPO NS BY TH E INFANT RY.

1. App ro ve d Ty pe s o f Ch em ica l Wea po ns . Th e fo llo win g 
types of  ch em ical  wea po ns  ha ve  been  ap pr ov ed  fo r us e by  th e 
in fa ntr y  in  th e A. E. F .:

(1) In ce nd ia ry  Grena des .
A—F re nc h “G re na de -Inc en di ai re  A Main ” .
B— U. S.—-“ T her m it  Han d Gr enade, Ma rk I” .

(2) Gas Gr enades.
Fr en ch  “ Su ffo cante et  Lachr ym ogfen e” han d gr en ad e.  
B—B ri ti sh  “N o. 28, Ch em ica l Han d Gr enade, Mark  II ” . 
C—U. S.—“ Gas  Han d Gr en ad e, Mark  II ” .

(3) Sm ok e Grena des .
A—F re nc h “I nce nd ia ir e et Fum ig en e”  han d  gr en ad e.  
B—B ri ti sh , “No. 27 Han d or Rif le Gr en ad e, Mark  I” .
C—U. S.—“ Pho sp ho ro us  Han d Grena de , Mark  II ”.

(4) Sm ok e Candles .
A—B ri ti sh —“ Sm oke Ca nd le,  Mark  I (L) Ty pe  S” .
B—B ri ti sh —“ Sm oke Ca nd le,  Mark  II  (L) Ty pe  SI” . 
C—U. S.—“ Sm oke To rch,  Ma rk I” .

(5) 3- inch  St ok es  Mor tar Sm ok e Bo mbs .
Th ese  bo m bs  w ill  be m an ufa ct ure d in  th e  Uni ted St at es  an d 

will  co nt ai n ap pr oxim at el y th re e (3) po un ds  of  W. P«, or  it s 
eq ui va lent .

INCENDIARY GRENADES.

2. Fr en ch  “Grena de —In ce nd ia ir e & Main” (Fi g. 1).
Th is gr en ad e co ns is ts  of  th e fo llo win g p a rt s :

(1) A cy lind ri ca l sh el l of  ti n  pla te  to  which  th e to p and 
bo tto m ar e at ta ch ed  by  cr im pi ng  an d so ld er in g.  In  th e cover 
is a ho le in to  whi ch  is so ldered  a m et al lic ring , ta pp ed  to  rec eiv e 
the fir ing  m ec ha ni sm .
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(2) A pe rc us si on  cap  pr ov id ed  w ith  a Bickf or d fu se .
(8) A ch ar ge  of  th e rm it .
(4) A m ix tu re  of  sp ec ia l ig nit io n  m ate ri al .

The  gr en ad e bo dy  is appro xim ate ly  5 7/8 " long  an d 2 1/2 " 
in  d ia m et er . The  to ta l w ei gh t of  th e ch ar ge d gr en ad e is  ab out 
750 gr am m es  or  1.65 po un ds .

M etho d o f Use . Ho ld th e  gr en ad e in  th e han d, gra sp in g th e 
bo dy  fi rm ly , an d w ith th e o th er hand  re m ov e th e co ve r cap. 
Fo rc e th e st ri k e r in  sh arp ly  by  st ri k in g  it  a ke en  bl ow  again st  
a h ard  bo dy  su ch  as  th e he el , a rock , th e  b u tt  of  th e  gu n,  etc . 
The  gr en ad e ta kes  fir e in  five  (5) se co nd s a ft e r th e  pe rc us si on  
an d b u rn s w it h o u t ex pl od in g.

Act io n.  The  pe rc us sion  of th e p ri m er ig nit es  th e  Bi ck fo rd  
fu se . It s co m bus tion re qu ir es five  (5) seco nd s, a ft e r w hi ch  th e 
qu ic km at ch  is  ligh te d.  Thi s,  in  tu rn , ig ni te s th e  sp ec ia l ig n it ­
ing m ix tu re . By re as on of  th e  del ay  an d  ab se nc e of ex pl os io n 
th e  gr en ad e ca n be  pl ac ed  by  hand , or th ro w n  to  a dis ta nce .

3. U. S.  T herm it  Ha nd  Gr enade Mark 1 (F ig  2).
Thi s gr en ad e is an  ex ac t dupli ca te  of th e Fre nc h “ Gre na de  

In ce ndia ir e 5 M ain” .

4. Ta ct ical  Use  o f In ce ndi ar y Gr enad es .
Thi s gr en ad e is  ef fecti ve  be ca us e of  th e in te nse  h ea t of  th e 

m olt en  m ate ri a l.  I t sh ould  be pl ac ed  ab ov e th e  obj ec t to be 
burn ed  an d  no t u ndern ea th  it . I t is  pl ac ed  by  han d  an d us ed  
pri nci pall y  fo r th e des tr ucti on  of  non-c om bust ib le  m ate ri al . 
It  co n ta in s a th e rm it  m ix tu re  w hi ch  pr od uc es ’ an  ex ce ed ingly 
hi gh  te m pera tu re , th e  co nte nts  be co m in g a m as s of  w hit e-h o t

• m ol te n m et al . It  is  us ed  by  ra id in g  part ie s,  w he re  a per m anen t 
ad va nc e is  no t co nt em pl at ed , fo r th e  purp ose  of  de st ro yin g 
en em y tr en ch  m ort ar s,  m ac hi ne  gu ns , etc ., w hi ch  ca nnot be  
b ro ugh t ba ck  to  our ow n lin es . The  in ce ndia ry  gr en ad e is 
ig ni te d an d dr op pe d do wn th e m uz zl e of  a m o rt a r o r pl ac ed  in  
co nt ac t w it h  so me v it a l p a r t w it h  th e  re su lt  th a t th e  gu n is 
ru in ed . A fe w  men  in  ea ch  ra id in g  p art y  sh ou ld  be  ta ugh t how 
to  us e th es e gr en ad es .

Sp ec ia l Use s. In  des troy in g ta nks of  gas or  oi l, it  is  ne ce s­
sa ry  to  in cr ea se  th e ti m e of  bu rn in g  of fu se . In  su ch  cases, to  
giv e th e oper at ors  tim e to  re ac h a pl ac e of  sa fe ty , it  is  ne ce ss ar y 
to  re pl ac e th e  ca p by  a pie ce  of Bickf or d fu se  of  th e  de si re d 
le ngth  w hi ch  ca n be  fir ed  w it h  a m at ch . For th is  su b st it u ti on  
mak e a tu be ou t of  pap er th ro ugh  th e  ce nte r of  w hi ch  th e fu se  
is  pa ss ed . Bin d it  w it h  a th re ad  to  th e  co ll ar  of  th e gr en ad e 
an d th en  to  th e  co rd . Avoid  get ting th e m ate ri al  wet  duri ng  
th e oper at io n.

Note— G re na de s w hi ch  ha ve  not ta ken  fire  ca n be  pi ck ed  up  
w it hou t da ng er  an d us ed  ag ai n a ft e r ha vi ng  ch an ge d th e  fu se .



10 Gas Man ua l— Pa rt  IV

GAS GR EN AD ES .

5. Fr en ch — “ Su ffo ca nt e et  Lac hr ym og tn e, ”  Hand. Grena de.  
(F ig. 3). T his  gr en ad e co nsi st s o f th e fo ll ow in g  part s:  Th e 
bo dy  o f th e gr en ad e,  the co llar , th e ga in e,  and th e au to m at ic  
fir in g m ec ha ni sm . Th e gr en ad e is  fil le d w it h  “ Pap it e”  (a cro­
le in ),  a liquid  ga s th at  is bo th  le th al  an d la ch ry m ato ry .

Th e ho dy  o f th e gr en ad e is  th e same as the  Fr en ch  “ Gren ade- 
In ce nd ia ire et  Fu mig£n e, Mie, 1916  A uto m at iq ue”  w it h  th e 
ex ce pt io n th at  th er e is an  or ifi ce  in  bu t on e end. This  orific e 
is fo r th e re ce pt io n of a br as s collar w hic h is in se rted  th er ein 
and so ld er ed  to th e bo dy  o f th e gr en ad e.

Th e co llar is th re ad ed  in te rn all y  fo r  th e re ce pt io n o f a h ol­
lo w br as s bl ug w nic h is  sc re wed  in to  it  an d th us se cu red in the 
gren ad e.

Th e ga in e,  mad e o f tin is so ldered  to th e .lo wer  pa rt  of th e 
hollow  br as s pl ug  an d ca rr ie s th e de to na to r,  w hic h is  the burs t­
ing ch ar ge  o f th e gr en ad e,  A ru bb er  w ash er  pl ac ed  be tw ee n 
the  top o f the co ll ar an d th e sh ou ld er  o f th e plu g fo rm s a liqu id  
tigh t jo in t.  Th e hollow  br as s pl ug  is th re ad ed  in te rn ally to 
re ce iv e th e au to m at ic  firing  m ec ha ni sm . A le ath er w ash er  is 
in se rted  be tw ee n th e to p of th e h ollow  br as s p lu g an d the  
sh ou ld er  of th e au to m at ic  br in g m ec ha ni sm  to form  a tigh t 
jo in t.  T1 2 to ta l wei gh t of the  ch ar ge d gr en ad e is 400 gram mes  
or 0.9 po un ds .

Meth od  of  Use . Ho ld th e gr en ad e in  th e th ro w in g ha nd , the  
fi li n g  m ec ha ni sm  up, in -s uch  a m an ne r as  to  secu re  th e leve r. 
Pa ss  th e in de x fin ge r o f th e fr ee  ha nd  th ro ugh  th e ri ng and 
w ithdra w  th e sa fe ty  pin.

Th e gr en ad e is no w  ar m ed  an d th e bon er  mus t ta ke  ev er y 
pr ec au tion  no t to  re le as e th e gr ip  on th e le ve r u n ti l the gren ad e 
is th ro w n.

Th e gr en ad e bu rs ts  fiv e (5) second s aft er th e ac tion  o f th e au to ­
m at ic  fir in g mec ha ni sm , and pr od uc es  a clou d o f fin e pa rt ic le s,  
in te nse ly  ir ri ta ti n g  to  th e re sp ir ato ry  pa ss ag es . This  causes  
vi ol en t co ug hi ng , an d does no t k il l or se ri ousl y in ju re , bu t ha s 
co ns id er ab le  m or al  eff ect.

Ac tio n of the Grenade. A ft er be in g th ro w n, th e le ve r,  whi ch  
is no lo ng er  he ld  by th e sa fe ty  pin,  is pr oj ec te d from  th e gr e­
na de  by the bo lt . Th e re m ov al  oi  th e le ve r pe rm its the fu nc­
tion in g of  th e au to m at ic  firi ng m ec ha ni sm  w hic h se ts  off  th e 
pr im er . The  pr im er  ig ni te s th e slow  fu se , w nic h, afttp' five 
(5) second s fir es  th e de to na to r,  ex pl od in g th e gr en ad e.

6. B ri ti sh  No. 28, Ch em ical  Ha nd Grenade, Mark II  (F ig . 4). 
Th is  gr en ad e co ns is ts  of th e fo ll ow in g part s:  The  bo dy , th e 
ga in e,  en d th e fir in g m ec ha ni sm . It is  fi lle d w it h  K.  J.  (s ta nn ic  
ch lo ride ).

Th e bo dy  is ma de of ca st  iron , sp he rica l in  form  and 3 3/8 
inch es  in ou ts id e di am et er . A bo ss is ca st  on th e bo dy  th ro ug h 
whi ch  is tapp ed  a hol e fo r th e re ce pt io n o f th e ga in e.  Th e
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ga in e o r d e to n a to r sle ev e is  al so  m ad e of ca st  ir on , on  th e  
op en  en d of  w hic h is  pro vid ed  an  ex te rn a ll y  th re aded  bo ss  fo r 
th e  as se m bly  of  th e  fi ri ng  m ec han is m .

The  fi ring  m ec han is m  is s im il a r  in  const ru c ti on  to  th a t us ed  
on  th e  B ri ti sh  “G re na de , H an d o r Ri fle , No.  27, Phosp horo us,  
Mark I*.

M etho d o f Use . W he n us ed  as  a hand  gre nad e it s m a n ip u la ­
tion is th e sa m e as  th e B ri ti sh  No.  27.

The  effect  of  th e gr en ad e is esse n ti a ll y  th e  sa m e as th e  F re nch  
“ G re na de -S uf fo ca nt e e t L a c h ry m o g e n e , Mie. 1916 , Au tom atique**.

7. U. S.— “Gas H an d Gr en ad e, M ar k U n  (F ig . 5) . T his  gr e­
nad e is  th e sa m e as  th e F re nch  “ Suf fo ca nt e et  La ch rymog &ne ” 
han d  gr en ad e.

M et ho d o f Use . The  m et hod of usi ng  th e U. S. “ Gas G re na de  
Mark H”, is  en ti re ly  s im il a r to  th e F re nch  “ G re na de -S uf fo ca nt e 
et Lac hr ym og en e,  Mie.  1916, A u to m ati que” .

A cti on  o f th e Grena de . The  gre nad e an d  lev el'  ar e fi rm ly  
gr as pe d in  th e  th ro w in g  h an d  in  su ch  a m an n er as to  se cu re  
th e le ve r.  The  sa fe ty  sp li t p in  is re m ov ed  w it h  th e  fr ee  hand  
an d th e gr en ad e is  re ady  to  th ro w .

The  th ro w er m ust  ta k e  ev er y p re cau ti on  not to  re le ase  th e  
gr ip  on  th e le ver  u n ti l he  th ro w s th e  gre nad e.

Upo n re le as e of th e  le ve r,  th e  s tr ik e r im pel le d  by  it s st if f 
sp ri ng  ro ta te s  aro u n d  th e  h in ge p in , fo rc in g up  th e  le ve r,  an d 
st ri kes th e  p ri m er,  fi rs t p e rf o ra ti n g  th e  ti n fo il  di sc  w hic h  is  
se al ed  ov er  th e  to p  of th e  ca p to  w a te rp ro o f th e  p ri m er.  The  
end of th e  fu se  is  ti pped  w it h  a p ri m in g  pow der  co m pso it io n, 
w hi ch  ig n it ed  by th e  p ri m e r in  tu rn  ig n it es  th e  fu se . In  five 
(5) se co nd s th e  fla m e fr om  th e fu se  sp it s in to  th e  fu lm in a te  
co m po si tion  of th e  d e to n a to r ca usi ng  it  to  ex pl od e.  The  ex ­
pl os io n of  th e d e to n a to r is su ff ic ient  to  b u rs t th e  body  of  th e 
gr en ad e an d  sc a tt e r th e  co n te n ts  in  al l d ir ec ti ons.

TACTICA L USE OF GAS GR EN AD ES.

8, Gas  gre nad es  ar e in te nded  fo r th e  us e o f “ m oppin g up * 
part ie s in  d ri v in g  th e  en em y ou t of  dugouts . T his  is  genera ll y  
m or e ef fect ive th a n  b lo w in g in  th e  dugouts  w it h  a  ch ar ge  of  
hi gh  ex pl os iv e.  A cl ou d is fo rm ed  w hic h  v io le n tl y  a tt ack s  th e  
eye s, no se  an d th ro a t an d  pene tr a te s to  a la rg e ex te n t th e  en em y 
re sp ir a to r.  W hil e not fa ta l,  th e  fu m es a re  u n b ea ra b le  in  a 
clo se sp ac e,  an d  th e  en em y is fo rc ed  to  co me ou t ch ok in g an d 
bli nded . F our o r five  gre nad es  sh ou ld  be  ca rr ie d  by  tw o m en  
in  ea ch  sq uad  of  a “ m op pin g up” p a rt y . Up on  co m in g to  an  
en em y dugout,  w hic h  is  su sp ec te d o f bei ng in h ab it ed , th re e  or 
fo u r gre nad es  ar e to ss ed  in si de th e  en tr ance  w it h o u t ex po si ng  
th e g re nad ie rs  to  fir e fr om  be lo w.

O cc as io na lly th ey  m ay  be  fo und of val ue in  d ri v in g  th e  en em y 
fr om  a m ac hin e gu n nes t o r st ro ng  poin t,  w hen  su ch  a posi ti on  
is lo ca te d dow nw in d.
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SM OK E GRE NAD ES .

9. Fre nc h “ In ce ndi air e et  Fum iy en e”  Han d Gr en ad e (Fig. 6). 
Th is  gr en ad e co nsi st s o f th e fo ll o w in g  p art s: The  bo dy , th e 
ga ine, an d th e auto m ati c firi ng m ec han is m .

Th e bo dy,  ov oi d in  fo rm , is  n in e ce ntim et er s lo ng , and six 
ce nt im et er s in  dia m et er , at th e ce nte r.  It  is  m ad e o f tw o ogiv al 
cap s o f ti n , set, cl as pe d an d so ld er ed  to  ea ch  ot her  ar ou nd  th e 
edg es o f th ei r la rg e ba se s.  At ea ch  en d o f th e ga in e w h ic h  is 
so ldered  in  pl ac e an d th e ot her  fo r th e in se rt io n  o f th e fi ll in g 
ch arge . A ft er fi ll in g,  th e hol e is h erm eti ca ll y  se aled  by  a di sc  
of  tin so ld er ed  to  th e body o f th e gr en ad e.

Th e ga in e,  m ad e o f sp ec ia l m et al , hol ds th e ch ar ge  o f exp lo s­
ive po w der . It  is th re ad ed  on th e in te ri or to  re ce iv e th e fu se  
plu g w hic h  fo rm s th e bo dy o f th e firi ng m ec ha ni sm .

Th e firi ng m ec ha ni sm  is  auto m ati c but is w it h ou t a det on at or . 
Th e fu se  re quir es  fiv e (5) se co nd s fo r  co m bu st io n.

a  ru bber  w ash er pla ce d be tw ee n th e up pe r fla ng e o f th e ga in e 
and th e sh ould er  o f th e fu se  pl ug , fo rm s a ti gh t jo in t fo r th e 
gren ad e.

Th e to ta l w ei ght o f th e ch ar ge d gr en ad e is  560 gr am m es  or  
1.23 lb s. , an d th e ch ar ge  is  300 gr am m es  o f w h it e  phos ph or ou s.

Meth od  o f Us e. Hold th e gr en ad e in  th ro w in g ha nd , th e 
fir ing m ec ha ni sm  up, in  su ch  a m an ner  as  to  se cu re  th e le ve r.  
Pa ss th e in dex  fin ge r o f th e fr ee  han d th ro ugh th e ri n g an d 
w i’ hdr aw  th e safe ty  pi n.

Th e gr en ad e is  no w  ar m ed  an d th e bo m be r m us t ta ke ev er y 
pr ec au tion  no t to  re le as e th e gr ip  on th e le ver u n ti l th e gr e­
nad e is  th ro w n.

Th e gr en ad e w ne n th ro w n, bu rs ts  in to  fla m es  fiv e (5) se co nd s 
af te r th e le ve r is re le as ed ,p ro duci ng a cl ou d o f de ns e w h it e 
sm oke an d su ffoc at in g va pors . The ra nge  o f th e gr en ad e is  25 
to 30 m et er s.  It s ex plo si on  do es  no t pr od uc e an y dan ge ro us 
m et al lic pi ec es  but th ro w s in a ll  d ir ec ti on s w it h in  a ra diu s of  
15 to  20 m et er s pi ec es  o f burn in g m ate ri a l (W . P.)  ca pab le  o f 
ca us in g se riou s burn s an d w hic h  al so  co nst it ute  a po ss ib le  
source o f fir es . The burn in g o f th is  m ate ri al is pr ol on ge d fo r 
se ve ra l m in ute s a ft er th e ex plo si on, fo rm in g an  ab un da nce  of 
w hite sm ok e.  W it n  a avo ra ble  w in d, 20 gr en ad es  ar e su ffi cie nt  
to cr ea te  an  ex te nde d sm ok e clou d.

Act io n o f the Gr en ad e.  Up on le avin g th e han d o f th e th ro w er , 
the le ve r,  w hic h  is  no  lo nge r he ld  by  th e sa fe ty  pi n,  is p ro ­
ject ed  from  th e gr en ad e by th e bolt . The re m ova l o f th e le ve r 
pe rm its  th e fu n ct io n in g o f th e auto m ati c fi ri ng m ec ha ni sm  
whi ch  se ts  of f th e pr im er . The pri m er  ig nit es  th e sl ow  fu se  
whi ch  a ft er fiv e (5) se co nd s ig nit es  th e b la ck  po w der  ch ar ge  in 
the ga in e.  T h is  ex plo des  th e gr en ad e w it h  su ffi cien t fo rc e to 
sc at te r th e burn in g co nte nts  over a ra d iu s o f 15 to  20 m et er s 
an d at  th e sa m e tim e pr od uc es  an  in te nse  an d su ffoc at in g va por 
w it hin  a ra diu s o f 5 to  6 m et er s.
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10. B rit is h  “ No . 27, Ha nd  or Rif le  Gr en ad e, Ma rk I. ” (F ig . 7). 
Th is  gr en ad e co nsi st s ch ie fly o f th e fo ll o w in g  part s:  th e bo dy,  
the  ga in e,  an d th e firi ng m ec han is m .

Th e body o f th e gr en ad e,  cy li n d ri ca l in fo rm , is ab ou t 3 3/4 
inch es  lo ng  an d 2 1/4  in ch es  in  dia m et er . It is mad e of tinned  
pl at e an d is  ca pp ed  on ei th er  en d w it h  dis hed  tinned  p la te  st am p­
ings  so m ew hat  h eavie r th an  th e m et al  fo rm in g th e bo dy.  To  
the lo w er ca p,  fo rm in g th e ba se , is  so ld er ed  a st ee l p la te  ap p ro xi­
m at el y 1/ 4 in ch  th ic k. T h is  st ee l p la te  is  ta pp ed  to  re ce iv e a 
rod fi ftee n (15 ) in ch es  lo ng  an d of th e pr op er  dia m et er  to  fit 
the  bo re  of th e se rv ic e ri fle.  The ro d is  us ed  on ly  w hen  th e 
gr en ad e is  pro je ct ed  w it h  a ri fle . The ro ds  ar e is su ed  de ta ch ed  
from  th e gr en ad es  in  th e ra ti o  o f 60% of th e gr en ad es .

To  th e up per  cap,  fo rm in g th e co ve r of th e bo dy , is  so ld er ed  
a sp igot , e x te rn a ll y  th re ad ed  to  ho ld  th e firing  m ec ha ni sm .

Th e ga in e is  in se rt ed  th ro ugh th e sp ig ot  an d th e co ve r, an d is  
so ldered  to  th e sp ig ot .

Th e pri m er re st s on to p o f th e sp ig ot an d is  hel d  in  pl ac e by  
the str ik er ch am be r.  The pri m er  is cr im pe d to  th e fu se , on th e 
ot he r en d o f w hic h  is  cr im pe d th e det on at or , th e fu se  an d de ­
to nat or  ex te ndin g in to  th e ga in e.  Th e st ri k er is  he ld  b y  a sh ea r 
wi re . O ve r th e enti re  firi ng m ec han is m  is  pl ac ed  a m et al co ve r, 
to pr ev en t acc id en ta l di sc har ge , th e co ve r be in g hel d in  pl ac e 
by  m ea ns  o f a re ta in in g pi n an d ring . A sm all  ho le  is  pr ov id ed  
in th e co ve r cap fo r  fi ll in g. T h is  is  se al ed  w it h  a di sc  of  ti n . 
Th e fi ll in g  ch ar ge  is  ab ou t 400 gr am m es  o f w h it e  phos ph or ou s.

M etho d o f Us e,  (a) As  a Han d Gre na de . Th e cap ov er  th e 
fir in g m ec ha ni sm  is re m ov ed  a ft e r w it h d ra w in g  th e re ta in in g 
pin . The st ri k er is  th en  st ru ck  ag ain st  an y so lid  obje ct , as  th e 
he el  of th e bo ot , th e b u tt  o f th e gu n,  a ro ck . etc . The sh oc k 
sh ea rs  th e sm all  re st ra in in g w ir e  an d th e st ri k er po in t fires  
the pri m er  an d st art s th e fu se  burn in g.

(b) As  a Rifl e Gre na de . The  stem  is at ta ch ed  by sc re w in g 
it in to  th e ba se  pla te  o f th e gr en ad e as  fa r  as  it  w il l go. The 
pr ot ec ting ca p is  th en  re m ov ed , ex posi ng th e st ri ker . A bla n k 
ca rt ri dge  fu rn is h ed  fo r th is  pu rp os e is nex t lo ad ed  in to  th e ri fle , 
af te r w hic h  th e gr en ad e ro d is  in se rt ed  in to  th e m uzz le  of th e 
rif le an d pu sh ed  dow n as  fa r as  it  w il l go . The bu tt  o f th e gun  
is set again st  so me so lid obje ct , su ch  as  th e bo tt om  o f th e 
tren ch , a sa nd ba g,  etc ., an d th e ele vati on  adju st ed  ac co rd in g to  
the ra nge  de si re d.  Up on  th e dis ch ar ge  o f th e ri fle th e se tb ac k 
sh ea rs  th e sm all  re st ra in in g w ir e, perm it ti n g th e st ri ker po in t 
to im pin ge  up on  th e pri m er  th us ig n it in g  th e fu se  w hch  in  fiv e 
(5) se co nd s fir es  th e det on at or .

Th e m axim um  ra ng e is  ob ta in ed  w it h  th e ri fle  he ld  at  45 de ­
grees. Short er  ra ng es  m ay be  ha d b y  eit h er ra is in g or  lo w er in g 
th is  el ev at io n. Und er  fa vo ra b le  co ndit io ns,  ra nge s up  to  230 
ya rd s ar e ob ta in ed .
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Th es e gr en ad es  ar e pa ck ed  unas se m bl ed  in  th re e bo xe s 
mar ke d re sp ect iv ely  W . P.  1, W , P.  2 an d W . P.  3, W . P.  1 co n­
ta in s 12 gr en ad es . W . P.  2 co nta in s 12 ti ns,  ea ch  ti n  co nta in in g 
12 det on at in g se ts. W . P.  3 co nta in s 48 ro ds  an d 4 ti n s eac h 
co nta in in g 12 bla n k ca rt ri dge s.

D ir ec ti on s fo r th e use  o f th e No. 27 W . P. gr en ad es  as  hand 
gr en ad es  are  fo und in  box W . P .1,  an d fo r us e as  ri fle gren ad es  
in  box W . P.  3.

The  ef fe ct  o f th is  gr en ad e is  s im il a r to  th at o f the  Fr en ch  
Gre na de  “ In ce ndi ar e et  Fum ig en e Mie. 19 16 , Aut om at iq ue ?*

11. U„ S.  “ Phosp hor ous Han d Gr en ad e Ma rk 11. ”  (F ig . 8), 
This  gr en ad e is  ess en ti a ll y  th e sa m e as  th e Fre nch  “ In ce nd ia ire 
et Fum ig en e, ’* ha nd  gr en ad e.

A ct io n o f the Gr en ad e.  See U. S. “ Ga s Ha nd  Gr en ad e,  Mark II .”

TA C TIC A L USE  OF  SM OK E GR EN AD ES .

12.  G en era l Sm ok e gr en ad es  hav e be en  p ri m a ri ly  de sig ne d 
as  in fa n tr y  w ea po ns fo r  of fe nsi ve  oper at io ns bo th  as  in ce ndia ry  
an d sm ok e pr od uc in g art ic le s.  T h ey ar e su it ab le  fo r bu rn in g 
dug ou ts , b li n d in g  m ac hin e gu ns , or  sc re en in g sm all  lo ca l at­
ta ck s.  Du e to  th eir  sc arc it y,  th e ir  use  in  pr od uc in g sm ok e 
sc re en s is  unec on om ic al . Th es e gr en ad es  on ex plo din g sc at te r 
burn in g ph os ph or ou s ov er  a ci rc le  o f 15-2 0 m et er s ra diu s.

Us ed as R if le  Gr en ad es. Th e B ri ti sh  Gre na de — “ No . 27,  Ha nd 
an d Rif le  Mark I” , is  th e on ly  ch em ic al  gr en ad e w h ic h  has been 
de sign ed  fo r ri fle pro je ct io n . The ot her  sm ok e gr en ad es  de­
sc ribe d ar e de sign ed  fo r han d p ro je ct io n  on ly .

Th e ri fle sm ok e gr en ad e is  m os t ef fe ct iv e in  bru sh  or wo od ed  
co untr y,  p a rt ic u la rl y  w her e th e te rr ain  is  undula ti ng, th us pe r­
m it ting a det ac hm en t o f gr en ad ie rs  to  cra w l w it h in  ra ng e o f a 
m ac hi ne  gu n w it h ou t ex posi ng th em se lv es  to se ve re  fire. Un less  
th ere is  n atu ra l co ve r at  th e firi ng po in t ri fle pi ts  sh ou ld  be 
scoo pe d out so th at th e gr en ad ie rs  w il l have  pr ote ct io n fro m 
m ac hi ne  gu ns .

Tw o or  th re e gr en ad ie rs  sh ou ld  ke ep  up  a co ntinou s fir e upon 
th e m ac hin e gu n at ta ck ed . Oth er s ar e des ig nat ed  to  w or k th ei r 
w a y  in to  cl os e st ri k in g dis ta nce  fr om  w hen ce  th ey ca n ru sh  the 
gun fr om  th e fla nk , under  co ve r o f th e sm ok e.

The ri fle gr en ad e is m os t ef fe ct iv e w hen  burs t te n or fif te en  
fe et  ab ov e th e gr ou nd .

The  sm ok e ge ne ra te d by th e burn in g phos ph or ou s cu ts  of f the  
m ac hi ne gu n fr om  th e p o ssib il it y  o f direc t fir e.  T h is  ef fect  m ay  
of te n be ob ta in ed , ev en  th ou gh  th e st ro ng po in t is  ou t o f ra ng e,  
if  it  is  pos si ble  to  w ork  in to  a pos it io n  to th e w in d w ard  so th at  
th e sm ok e w il l d ri ft  ov er  th e po in t to be  sc reen ed .

If  an  att ack  is  hel d up  by h ost il e  m ac hi ne  gu ns , th eir  po si tion  
m ig ht be  in dic at ed  by fi ri ng si ngl e ri fle  gr en ad es  to w ard  the m,  
ta rg et s be in g th us pr ov id ed  on  w hic h  fire fr om  ot her  wea po ns  
ca n be  di re ct ed .
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men  in ea ch  sq ua d m ay  be  tr ain ed  to  use  th es e gr ea ad es  
md  th ey  sh ou ld  ca rr y ten ea ch  in  an  ad va nc e.

Used as  Ha nd  Gren ades^ A ll  o f th e sm ok e gr en ad es  pre vio u sl y  
de scrib ed  ca n be  used  as  han d gr en ad es .

Th e p ri n cip a l us e o f th e phos phor ous han d gr en ad e is as a 
f O ll©w -up o f a ri fle  gr en ad e,  fo r th e m ai nte nan ce  at  sh or t ra ng e 
o f th e sm ok e cl ou d w hen  ta kin g  a st ro ng poi nt.  Th e sm ok e 
give n of f b y  th e ri fle gr en ad es  per m it s th e gr en ad ie rs  to ad va nc e 
to a poi nt w her e th e han d gr en ad es  m ay be  us ed .

A m in or us e fo r th e han d sm ok e gr en ad e is  in  “ m op pi ng u p ” 
the en em y du go ut s,  a lt h ou gh  th e ga s gr en ad e is mor e ef fe ct iv e 
fo r th is  pu rp os e.

DAT A ON SM OK E SC REE NS OR BARR AG ES.

13.  Se e d ata  gi ve n un der  “ T acti cal Use o f Sm ok e Can dle s” . 
In as m uc h as  th e re la ti v e  sc re en in g va lu e  o f a phos ph or ou s 
grenad e is  app ro xim ate ly  tw ic e th at of a sm ok e ca nd le , th e num ­
ber ®f phos phor ous gr en ad es  m ay be p ro p ort io n ate ly  de cr ea se d.

SMOKE CAN DLE S.

14.  B rit is h  “ Sm oke  Ca nd le , Ma rk I. (L) Ty pe  S.*’ (F ig . 9). 
Th is  sm ok e ca ndle  co nsi st s o f th e fo ll o w in g  p art s: Ca se , lid. 
tin  p la te  co ve r,  st ri ker , ig n it in g  de vice , ch ar ge , pow der  di sc s, 
cap an d ba nd .

Ca se.  T he ca se  is  m ad e o f tinned  iron  p la te  o f th e fo rm  an d 
di m en sion s sh ow n on  th e dra w in g,  h avin g  a w el de d si de  an d 
bo tto m se am  an d fo u r plu gs  to  se cu re  th e lid.

Li di  The lid  is  m ad e o f m ate ri al o f th e sa m e q u a li ty  as  the 
case. It  is  pr es se d to  th e re quir ed  fo rm  an d ha s a cen tr al hol e 
an d fo u r sl ots  ar ou nd  it s edge.

Co ver.  The co ve r is m ad e of tin p la te  in  th e fo rm  sh ow u on 
th e dra w in g.

St ri ke r.  T he st ri k er is  m ad e o f st ro ng d u ra b le  tape . Se cu re d 
to th is  ta pe , by  m ea ns o f gl ue  an d tw o w ir e  st itch es , is  a ca rd ­
bo ar d di sc  co at ed  w it h  m at ch  box co m posi ti on  in  th e un co ve re d 
sid e.

Sm ok e Com pos it io n. The  ca se  is ch ar ge d w it h  sm ok e co m ­
po si tio n.

M etho d o f Op er at ion.  T ear of f th e to p by p u ll in g th e ta pe  
quic kly  upw ar ds.  Ig nite th e flar e b y  ru bbin g th e red di sc  
sh ar ply  an d fi rm ly  ac ro ss  th e b la ck  blo b  on  it s  ce nte r.  T h is  
op er at io n ig nit es  th e m at ch  m ate ri a l w h ic h  in  tu rn  ig nit es  th e 
qu ic k m at ch , w hic h  se ts  fir e to  th e fir e co m posi ti on  fo r li gh ti n g 
th e sm ok e m ix tu re . T h is  bu rn s an d gi ve s of f a sm ok e fo r  th re e 
minutes.
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15. British “Smoke Candle Mark II. (L) Type S- l.”  (Fig. 10). 
This candle consists of the following parts: Case, lid, projector, 
friction thimble, striker, and ignit ing arrangement.

Case. The case is made of tinned iron plate  of the form and 
dimensions shown on the drawing and has a welded side and 
bottom seam.

Lid. The lid is made of stamped tinned plate and fits tightly 
on the case.

Protection and Friction Thimble These parts are stamped 
from tinned plate, the projector being slotted to allow for the 
passage of the tape and striker arrangement.

Striker. The strike r is made of  strong tape, to which is fas­
tened by means of glue and two wire stitches, a cardboard disc, 
coated with match box composition. A piece of paper is secured 
to the tape on the same side as the disc in such a manner as 
to cover the striker.

Smoke Composition.  The case is filled with  about 3 pounds 
of smoke composition in a plastic or semi-fluid condition.

Method of Operation. To fire, tear off tape to expose firing 
composition. Rub the tablet of red composition,  which  is a t ­
tached to the underside of the tape, smartly across the black 
blob of composition in the center of the top of the candle. This 
operation causes the match mate rial to ignite the igniter which 
sets fire to the smoke composition. This  burns and gives off 
smoke for five minutes.

16. U. S. “ Smoke Torch, Mark I. ” (Fig. 11) . The general con­
struction and method of operation of this candle is entirely  
similar to that of the Britsh “Smoke Candle Mark I (L) Type S,” 
except that the time of burning is four  minutes.

TACTICAL USE OF SMOKE CANDLES.

17. As smoke producers, smoke candles have about one-half 
of the efficiency of smoke grenades, but they have practically 
no incendiary effect. They are portable and are designed for 
use by infa ntry  in active operations.  They  are useful for blin d­
ing machine guns, for screening local attacks, and for simulating 
gas attacks. They may be used for  concealing concentrations of 
guns or troops, battery positions or areas, or puttin g up a smoke 
barrage along the flank of  an attack.

An operation with these candles should be carried out by a 
squad under the direction of a competent gas officer who makes 
wind observations and decides whether the candles may be used 

* to advantage. At least 500 candles should be used for even a 
small operation. The number started  at the beginning should 
make a dense cloud, and this  can then be reinforced by fresh
generators as required.
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Th e num ber of  sm ok e gr en ad es  or sm ok e ca ndle s re qu ir ed  to  
fo rm  an  ef fect ive sc re en  de pe nd s upon  th e  consi der at io ns enu ­
m er at ed  in  P a rt  II , Gro up  IV, under Sub -h ea din g “Sm oke 
Sc reen s.”  No de fini te  ru le s ca n be  la id  do wn as  to  th e  ex ac t 
q u an ti ti e s of  sm ok e pro duc in g su bst an ce s re qu ir ed  to  fo rm  a 
sc reen , as  co ndit io ns var y  gre at ly , b u t th e fo llow in g ex am pl es  
ar e giv en  fo r guid an ce :

18. Example s of Smoke Screens.
(1) O bj ec t to  be  co nce al ed : C once ntr at io n ar ea  on  a fr on t 

of 2,000 yar ds.
D ir ec tion  of  th e w in d : P a ra ll e l to  th e en em y’s fr o n t an d 

st ea dy .
Veloc ity  of  th e  w in d : Six  to  ei gh t m iles  an  hour.
M at er ia l av a il ab le : Sm ok e ca ses Typ e “ S.”

A sm ok e sc re en  sh ould  be  fo rm ed  4,500  yard s lo ng  an d 400 
yard s in  fr o n t of  th e fo rw ard  ed ge  of  th e  co ncen tr a ti on  ar ea .

Gro up s of  tw o m en  ea ch  shcm ld be  pl ac ed  50 yard s ap a rt  on  
th e li ne  of  th e  in te nded  sc reen . Eac h gr ou p sh oul d li gh t fo u r 
sm ok e ca ses ev er y tw o m in u te s.  T hus if  th e  sc re en  is  to  be 
m ain ta in ed  fo r a per io d  of  tw o hours , 21,600 sm ok e ca se s w ill  
be  re qu ir ed .

P ers onnel re q u ir ed : 180 men , ap a rt  fr om  th ose  re qu ir ed  fo r 
th e  tr a n sp o rt  of  m a te ri a l.

The  m en  sh ould  ta ke  ad van ta ge of  an y co ve r av ail ab le  an d 
ea ch  gr ou p sh ould  be  pro vid ed  w it h  a w at ch .

(2) Obj ec t to  be co nc ea le d:  C once ntr at io n ar ea  on a fr ont 
of  2,000  yard s.

D irec tion  of  th e  w in d : Tow ar ds  th e en em y an d st ea dy . 
Veloc ity  of th e  w in d : Six  to  ei ght  m iles  per  hour.
M at er ia l av a il ab le : Sm ok e Ca ses , Ty pe  “ S” .

A good  sm ok e sc re en  sh ould  be  fo rm ed  4,500 yar ds long  an d 
400 y ard s in  fr o n t of th e  fo rw ar d  edg e of  th e co nce ntr at io n  
ar ea .

Men sh ould  be  po st ed  si ng ly  25 yard s ap a rt  al on g th e line  of 
th e in te nded  sm ok e sc re en . Ea ch  m an  sh ould  li gh t tw o sm ok e 
ca ses ev er y tw o m in u te s an d sh ould  th ro w  th em  in su ch  a w ay  
th a t no  ga ps  oc cu r. Thu s,  if  th e  sc re en  is to  be  m ain ta in ed  
fo r a per io d of  tw o hours , 21,600 sm ok e ca se s w il l be re quir ed .

Per so nnel  re q u ir ed : 180 men , ap a rt  fr om  ca rr y in g  part ie s 
fo r m a te ri a l.

N ote :— This  sc re en  is m or e effect ive th a n  th e  on e de sc ribe d 
in Exa m pl e 1.

(3) Obj ec t to  be  co nc le ae d:  C once ntr at io n ar ea  on a fr on t 
of  2,000 yard s,  fr om  a bal lo on at  an  a lt it u d e  of  3,000 fe et  an d 
6,000  yard s d is ta n t.

(a) W it h  th e  w in d bl ow in g para ll e l to  th e fr o n t or  to w ar ds 
th e  en em y if  th e  sm ok e sc reen  is fo rm ed  400 yar ds in  fr o n t of  
th e fo rw ar d  edges of  th e co ncen tr at io n  ar ea , it  w ou ld  be  neces-
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sa ry  fo r it  to  be  200 fe et  h ig h in or de r to co nc ea l th e fo rw ar d 
edge o f the co nce ntr at io n ar ea  from  th e balloon, an d m uc h mo re 
th an  th at  to  co nc ea l th e re ar edge. A ce rt ain  am ou nt o f sc re en ­
in g ef fect  m ig ht be  re du ce d b y bu rs ti ng 4- in . St ok es  bo m bs  in 
th e ai r,  bu t th is  metho d ca nn ot  be re lied  up on  an d is no t ec on o­
m ic al .

(b) W it h  a w in d blo w in g from  th e dir ec ti on  o f the en em y, 
th e cl ou d w ou ld  d ri ft  ov er  the ar ea  to be  sc re en ed  an d th e troo ps  
w ou ld  th er ef ore  be  co nc ea le d in  th e clou d.  T h is  m ig ht be  ob ­
je cti o n ab le  ow in g to  th e p o ssib il it y  o f co nfu si on.

Con se qu en tly,  it  w il l se ld om  be  pos si ble  to  use sm ok e su c­
cessfu ll y  to  sc re en  ar ea s fr om  host ile kit e balloons unle ss  th er e 
ha pp en s to  be  a co nsi der ab le  ri se  in  th e gr ou nd  be tw ee n th e 
bal lo on an d th e ob je ct  to  be  co nc ea le d.

3-I NC H ST OKE S M ORTA R SM OK E BO MB S.

19. Th e 3- in  St ok es  m ort ar sm ok e bo m b has be en  ap pr ov ed  
fo r us e bu t is  no t yet ava il ab le .

Th e 3- in . an d 4- in . St ok es  m ort ar bo m bs  w il l co m pa re  ap ­
p ro xim ate ly  as  fo ll o w s:

3" Sm ok e Bom b 
4" Sm ok e Bo m b

Am ou nt  o f W . P.  
.. a b o u t 2.5 lb s.
. . ab ou t 7.0 lb s.

M ax im um  Ran ge  
1800 ya rd s 
1160 ya rd s

TA C TIC A L USE  OF  3" ST OKE S MOR TA R SM OK E BOMB S.

20. Thes e 3" St ok es  M or ta r Sm ok e Bom bs  w il l be  avail ab le  
fo r us e b y  th e in fa n tr y  in  th e fu tu re . This  w il l pl ac e in  th e 
ha nd s of th e in fa n tr y  a m ea ns  o f fo rm in g sm ok e bar ra ge s at  
gr ea te r ra nge s th an  is pos si ble  w it h  th e ri fle gr en ad e.  Th e use 
of th e 3- in . St ok es  m ort ar sm ok e bo m b w il l th er ef ore  ec on om ize 
on gu ns  if  th ey  ar e us ed  w h ere ve r po ss ib le , as  th ey w il l be us ed  
fr om  th e fr o n t li n e tr en ch es  an d w il l hav e a m axim um  ra ng e of  
ap p ro xim ate ly  1,800 ya rd s.  The fa ct  th at th es e sm ok e bo m bs  
w il l be en ti re ly  under  th e co ntr ol of th e in fa n tr y  op er at es  as  an 
ad d it io n al ad va nta ge  in  th at sm ok e barr age s w il l at  a ll  tim es  
be  avail ab le  to  co ve r th e re ti re m en t o f d ayli gh t ra id in g pa ries .

It w il l al so  be pos si bl e to  carr y th e m ort ar s fo rw ard  to ge th er  
w it h  a su pply  o f th e sm ok e bo m bs  to pro vi de sm ok e scree ns  
in  th e la rg e st ag es  of an  in fa n tr y  ad va nc e.




