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P A R T ONE

A N /P R C -2 5  RADIO OPERATION AND FIELD TECHNIQUES

OBJECTIVE

To learn  operation , m aintenance, and fie ld  techniques o f  the A N /P R C -2 5  radio set. 

INTRODUCTION

The A N /P R C -2 5  radio set is a light weight portab le -tran sm itter  that is suited to 
the basic  needs o f EOD personnel in SEA. A working knowledge o f norm al and e m er­
gency operations o f this radio is  a m ust to the EOD man in the fie ld . The m ateria l 
cov ered  in this section  is general in nature. Further in form ation  m ay be obtained from  
applicable technical o rd ers .

A N /P R C -2 5  OPERATION AND O PE R A TO R S MAINTENANCE

1-1. D escription . The radio set A N /P R C -25  is  a short range, back pack portable, 
very  high frequency, frequency m odulated (VH F-FM ) rece iv er -tra n sm itter , used to 
prov ide tw o-w ay v o ice  com m unication.

1-2. T echnica l C h aracteristics

Frequency range:

Low ban d --30 . 00 to 52. 95 m e.

High ban d --53 . 00 to 75. 95 m e.

Num ber o f channels: 920

Types o f tran sm ission  and reception :

T ra n sm iss io n --V o ice  and 150 cps squelch  tone

R ecep tion --V o ice  (no squelch), or  v o ice  and 150 cps squelch  tone

Type o f m odulation: Frequency

T ransm itter output pow er: 1. 1 to 2. 0 watts

Type o f squelch: Tone operated by 150 cps signal

D istance range: 5 m iles  (8 km)

P ow er sou rce :

Dry b a tte ry --B A -3 8 6 /U  
Dry b a tte ry --B A -3 9 8 /U  
Dry b a ttery --B A -4 3 8 6 /U

Battery life : 20 hours with a 9 to 1 rece iv e  transm it ratio (B A -386 /U )
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1-3. G eneral D escription .

a. Radio set A N /P R C -2 5  con sists  o f rece iv e r -tra n sm itte r , radio R T -5 0 5 / 
P R C -25 and m inor com ponents (see  figure 1-1).

b. M inor Com ponents:

(1) Antenna, A T -8 9 2 /P R C -2 5 . The A T -8 9 2 /P R C -2 5  is a on e -section , 3 - 
foot whip antenna. A spring at its base allows fo r  positioning o f the antenna to keep it 
in a v ertica l position  regard less o f the position  o f the R T -5 0 5 /P R C -2 5 . This antenna 
is used for general short-ran ge se rv ice  and because o f its steel tape construction , can 
be folded into a sm all space.

(2) Antenna A T -2 7 1 A /P R C -2 5 . The A T -2 7 1 A /P R C -2 5  is com posed  o f six  
sections; each section  fits into the end o f the w ider section . A  stain less steel p lastic 
covered  cable (or braided p lastic cord ), under spring tension, is threaded through the 
sections to keep them together in the operating condition. When the sections are  folded, 
the cable keeps them together as a group to prevent loss o f individual sections. Spring 
tension is provided by a sp ira l spring in the base section . This antenna is used when 
maxim um  range is required.

(3) Antenna support, A B -5 9 1 /P R C -2 5 . The A B -5 9 1 /P R C -2 5 , which is of 
rigid rubber tubular construction , is used as a m ain support o f the A T -2 7 1 A /P R C -2 5  
antenna.

(4) E lectr ica l, equipment harness, S T -1 3 8 /P R C -2 5 . The S T -1 3 8 /P R C -2 5  
is made o f cotton duck. It is used to secu re  the R T -5 0 5 /P R C -2 5  so it can be ca rr ied  on 
the op era tor 's  back.

(5) Cotton duck bag, C W -503 /P R C -25 . The C W -503 /P R C -25  is section a l- 
ized into severa l pockets which are  used to store the two antennas, the antenna support, 
and the handset H -138/U .

(6) H -138 /U  handset. The H -138/U  consists o f a m icrophone and a r e c e iv ­
er section  for  transm itting and receiv ing  signals. The m icrophone section  has two 
elem ents, each under a separate opening, for cancellation  o f outside noise. The r e ­
tractable cord  is term inated in a five -p in  connector. A  push to talk switch is mounted 
in the handle.

c. B atteries :

(1) Dry battery, B A -386 /U  or  B A -4386 /U  is not supplied as part o f  the 
A N /P R C -25  but is requ ired  fo r  its use. The battery is supported and housed in the
C Y -2 5 6 2 /P R C -2 5 . E ither battery supplies 3 and 15 volts and is provided with a fem ale 
connector to m ate with the R T -5 0 5 /P R C -2 5  battery plug.

(2) The B A -386 /U  (originally  designated B A -3 8 6 /P R C -2 5 ) is a standard 
carbon dry ce ll  battery; the B A -4386 /U  is a m agnesium  ce ll  battery that w ill operate 
the radio approxim ately tw ice as long as the B A -386 /U . It is known that the B A -386 /U , 
FSN 61358585712, has been available through lo ca l supply channels in SEA.

(3) The dry  battery, B A -398 /U , m ay be used for  a rctic  operation.

CAUTION
The battery m ust be rem oved from  the radio i f  it is not 
to be used fo r  one or  m ore  days.
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RECEIVER-TRANSMITTER, RADIO R T-505/PR C -25

RECEIVER-TRANSMITTER CASE RECEIVER-TRANSMITTER

ANTENNA 
AT-8 9 2 /PRC-25

TM 5820-398-102

Figure 1-1. R T-505 IRRC-25 R ece iver-T ra n sm itter , AN
Miner Components

Figure 1-2. A N /P R C -2 5
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1-4. Radio re ce iv e r  transm itter, R T -5 0 5 /P R C , con tro ls , in d icators, and connectors 
(see figure 1 -2):

a. Function Switch:

(1) O ff--tu rn s pow er o ff

(2) O n --app lies pow er

(3) S qu elch --app lies pow er and reduces rushing noise when no signal is
received .

(4) R etra n s--p erm its  radio relay  operation

(5) L ite --sp r in g  loaded position , lights channel dial

b. Band Switch:

(1) 3 0 -5 2 --s e le c ts  low er frequency band

(2) 5 3 -7 5 --s e le c ts  higher frequency band

c. Me tuning con tro l--tu n es A N /P R C -25  in 1 -m c steps as indicated by channel
dial.

d. Kc tuning con tro l--tu n es A N /P R C -25  in 50-kc steps as indicated by channel
dial.

e. R ec-T ra n s  frequency d ia l--in d ica tes  operating frequency

f. Volum e co n tro l--v a r ie s  re ce iv e r  volum e

g. Audio con n ectors--con n ection s fo r  handset o r  retrans cable

h. A nt-M ount--connection  for  antenna, A T -2 7 1 A /P R C -2 5  o r  A T -8 9 2 /P R C -2 5

i. A n t-C on n ector--con n ection  fo r  fixed antenna

j. P ow er con n ector--con n ection  fo r  pow er supply when R T -5 0 5 /P R C -2 5  is  used 
as part o f radio set A N /G R C -125 o r  A N /V R C -53 . When R T -5 0 5 /P R C -2 5  is part o f 
A N /P R C -25 , i f  the cov er  for  the pow er connector is not in p lace , the A N /P R C -25  w ill 
not operate.

1-5. Siting. The A N /P R C -25  operates at low pow er and on high frequ en cies ; th ere­
fore , the location  o f the equipment greatly affects the operating range. N orm ally, a 
line o f sight range can be expected; that is , if the other station can be seen, sa tis fa c­
tory operation is probable. An intervening h ill o r  ta ll building m ay ham per or prevent 
contact with other stations. V alleys, densely wooded areas, or low  spots are poor 
sites. Location on a hilltop or  a tow er w ill in crease  the operating distance. If p oss ib le ,

C,yoid locations near a sou rce  o f  e le c tr ica l in terferen ce , such as pow er or  telephone 
ines, radar sites , and fie ld  hospitals. In som e cases use o f fie ld  expedient antennas 

m ay be n ecessary .
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1-6. Condensed Operating Instructions fo r  Radio Set A N /P R C -2 5  (re feren ce  figure 1-2)

a. Install the antenna requ ired fo r  the type o f operation  in the antenna mount.

b. Attach handset H -138/U  to either audio connector.

c. Turn the function sw itch to ON.

d. Turn the band switch to the desired  operating frequency band.

e. Turn the m e tuning and kc tuning con tro l knobs until the des ired  frequency 
appears in the channel dial.

f. Turn the volum e con tro l to 4.

g. P re ss  the handset pu sh -to-ta lk  switch and speak into handset. R elease the 
p u sh -to-ta lk  sw itch to listen.

h. Adjust the volum e con tro l for  a des irab le  sound level.

i. To reduce the rushing noise when no signal is being rece ived , turn function 
switch to squelch.

j. When operation  is term inated, turn function switch to OFF.

1-7. A ssem bly  P roced u res  (see  figures 1-3 and 1-4):

a. Install dry  battery B A -386 /U  or  B A -4386 /U :

(1) R elease  the two clam ps and rem ove the C Y -2 5 6 2 /P R C -2 5  from  the 
R T -5  05/P R C -2  5.

(2) P la ce  the battery so its connector m ates with the connector on the 
R T -505/P R C -2  5.

(3) R einstall the C Y -2 5 6 2 /P R C -2 5  and fasten the two clam ps.

b. Attach the R T -5 0 5 /P R C -2 5  to the S T -1 3 8 /P R C -2 5 .

c. C lip the C W -503 /P R C -25  to the S T -1 3 8 /P R C -2 5 .

d. Connect the handset to one o f the audio connectors.

e. Install the des ired  antenna in the antenna mount or connect a fixed  antenna 
to the antenna connector. Be sure the antenna is firm ly  seated in mount.

f. Mount the com plete unit on the op era tor 's  back.

1-8. Operating P ro ce d u re s :

a. Set the function switch to ON. A rushing noise should be heard in the hand­
set.

b. Set the band sw itch to 30-52 o r  53-75, depending on the channel used.
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SHOULDER 
STRAP RING

SHOULDER 
STRAP BUCKLE

BAG, COTTON DUCK 
CW -503/PRC-25

RECEIVER-
TRANSMITTER

RETAINING 
STRAP BUCKLES

METAL
BRACES

BELT STRAP 
(I OF 2 )

TM 5820-398-10-5

Figure 1-3. A N /P R C -2 5  Radio Set A ssem bled
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TM 5820-398-10-r

Figure 1-4. A N /P R C  -25, Radio Set in Operation
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c. Turn the m e and kc tuning controls so the des ired  channel shows in the 
channel dial.

d. Set the volum e con tro l at 4; readjust fo r  des ired  sound leve l in the handset.

e. Transm it as fo llow s:

(1) P re ss  the push to talk switch on the handset.

(2) Speak into the handset.

NOTE

Do not speak into both elem ents of the handset. The handset has 
two m icrophones for  noise cancellation . Speaking into both elem ents 
sim ultaneously w ill cancel out your v o ice .

f. To rece iv e , re lease  the push -to-ta lk  sw itch on the handset.

g. The re ce iv e r  rushing noise can be elim inated by operating the function 
switch to squelch during periods when the other station is not transm itting.

h. F or use o f the squelch position  o f the function switch, re fe r  to TM 11-5820- 
398-12.

1-9. Stopping P ro ce d u re s : To stop the A N /P R C -2 5 , set the function switch to OFF.

1-10. O perator M aintenance:

a. The operator is  resp on sib le  fo r  inspecting the A N /P R C -25  for the follow ing:

(1) Com pleteness

(2) C leanliness

(3) C orros ion

b. D iscrepancies should be co rre cted  by the operator.

c. Troubleshooting:

(1) Turn function switch to O FF and check sw itches and con trols are  in the 
proper position.

(2) Check the antenna to be sure it is secu re ly  tightened.

(3) Check handset fo r  loose  connections.

(4) Check battery fo r  weakness by replacing it with a new one.

Q d. If accom plishm ent o f the above does not c le a r  up the trouble, the radio set 
quires higher level m aintenance.

e. The A ir  F orce  unit which has the capabilities to repair this radio should be 
radio m aintenance shop for  the forw ard a ir con tro lle rs . These people are  trained to
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maintain A rm y-typ e  radios. M ost A ir  F orce  com m unications units are  not equipped to 
repair A rm y frequency m odulated (FM) radios.

1-11. R e feren ces :

a. TM 11-5820 -398-12 , O rganizational M aintenance Manual, including repair, 
parts , and sp ecia l tools lis ts , radio set A N /P R C -25 .

b. TM 11-5965 -257-15 , Organizational, DS, GS, and Depot Maintenance 
Manual, including repair parts and sp ecia l tool lis ts , handset H -138/U .

1-12. F ie ld  Radio Techniques:

a. The tactica l e ffectiven ess o f any com m unication equipment is no greater 
than the sk ill o f the operators . The m ost efficient com m unication  within a net o r  com ­
mand is attained when the operators habitually use the prop er proced ures in the tran s­
m ission  and reception  o f m essages .

NOTE

P rofane language and unnecessary transm issions are  str ictly  
prohibited. R estrict your use o f a net to the bare  m inim um .

b. Instructions pertaining to radio com m unications are contained in the Stand­
ing Operating P roced u res  (SOP), Signal Operating Instructions (SOI), and Standing Sig­
nal Instructions (SSI). The SOI outlines the organization  o f stations into nets, assigns 
ca ll signs, designates net con trol stations (NCS), assigns frequ en cies , and provides 
inform ation  on changes to alternate frequencies and authentication. Security proced ures 
to be adopted by radio operators in the com m and are included in the SSI. The SOP 
governs routine operations o f a unit.

c. Radiotelephony is a system  of telecom m unication  that is  norm ally  used for 
short-d istance  tactica l com m unications and between m ob ile  and a ir  units. It prov ides 
rapid, person  to person  com m unication in highly m ob ile  situations.

d. Radiotelephony uses p roced ure words (prow ords) and p roced u re  phrases. 
A uthorized prow ords are  cov ered  later in this section .

e. When com m unicating in a radio-telephone net, one o f the follow ing ca lls  is
used:

(1) Full C all: DANO THIS IS BUTTER DIESEL OVER.

(2) A bbreviated Call: THIS IS BUTTER DIESEL OVER.

(3) Net C all: BUTTER DIESEL THIS IS BU TTER DIESEL 6 OVER.

f. When using radio-telephony, the operator m ust:

(1) Listen b e fore  transm itting to avoid in terferen ce  with other tra ffic .

(^\ (2) Speak in natural phrases, not word by word.

(3) Speak slow ly and distinctly.
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g. To avoid confusion  and e rro rs  during v o ice  tran sm ission s, sp ecia l p r o c e ­
dures have been developed fo r  pronouncing letters and num erals. These sp ecia l p r o c e ­
dures are the phonetic alphabet and phonetic num erals.

h. The phonetic alphabet is used by the operator to sp e ll d ifficult w ords and 
thereby prevent m isunderstanding on the part o f the receiv ing  operator. The w ords of 
the phonetic are  a w ord alphabet and not a code.

i. The word that m ight be m isunderstood: if it can be pronounced, it is 
spelled  out phonetically, and then spoken again. F or  exam ple, "PIDCOKE, I S P E L L -- 
PA PA  INDIA D ELTA CHARLIE OSCAR KILO ECHO--PIDCOKE. "

j. The phonetic alphabet is a lso  used for  the transm ission  o f interrupted 
m essages. F or exam ple, the cipher group CMVVX is spoken, "CH ARLIE MIKE VICTOR 
VICTOR XRAY. "

k. Num bers are spoken digit by digit, but the w ords HUNDRED and THOUSAND 
are  used fo r  even hundreds and thousands. 84 is "A IT  F O U -er, " 2, 500 is "TO O  FIVE 
HUNDRED, " and 16, 000 is  "WUN SIX THOUSAND. "

l. The tim e date group is always spoken digit by digit, fo llow ed by the tim e 
zone indication. F or exam ple: 291205Z is "TOO N IN -er WUN TOO ZERO FIFE ZO O - 
LOO. "

m . Map coordinates and ca ll sign suffixes a lso  are  spoken digit by digit.

n. Phonetic alphabet and num erals:

A A LFA A L  FAH N NOVEMBER NO VEM BER
B BRAVO BRAH VOH O OSCAR OSS CAH
C CHARLIE CHAR LEE P PA PA PAH PAH
D DELTA D E LL TAH Q QUEBEC KEH BECK
E ECHO ECK OH R ROMEO ROW ME OH
F FOXTROT FOKS TROT S SIERRA SEE AIR RAH
G GOLF GOLF T TANGO TANG GO
H HOTEL HOH TE L L U UNIFORM YOU NEE FORM
I INDIA IN DEE AH V VICTOR VIK TAH
J JULIETT JEW LEE ETT W WHISKEY WISS KEY
K KILO KEY LOH X XRAY ECKS RAY
L LIMA LEE MAH Y YANKEE YANK KEY
M MIKE MIKE Z ZULU ZOO LOO

1. WUN 6. SIX
2. TOO 7. SEV-en
3. TH U H -ree 8. AIT
4. F O U -er 9. N IN -er
5. FIFE 10. ZERO

o
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o. To keep v o ice  transm issions as short as p oss ib le , radio operators use p ro ­
cedure words (prow ords) to take the p lace  o f long sentences. Some prow ords and their
m eanings are  listed  below .

PROWORD MEANING

A L L  AFTER I re fe r  to the portion  o f  the m essage  that follow s

A L L  BEFORE I re fe r  to the portion  o f  the m essage  that p reced es

BREAK I hereby indicate the separation o f the text from  other 
portions of the m essage , o r , I have com pleted  the text of 
the m essage , signature fo llow s, etc. (When "b rea k -in "  
is perm itted, receiv ing  operator m ay interrupt the tran s­
m itting operator to request retran sm ission  o f a portion  o f 
the m essage . This prow ord  is the interruption s ig n .)

CORRECTION An e r ro r  has been m ade in this transm ission . T ran s­
m iss ion  w ill continue with the last w ord c o rre c t ly  tran s­
m itted. •

DISREGARD THIS 
TRANSMISSION

This transm ission  is  in e r ro r . D isregard  it.

DO NOT ANSWER Station called  is not to answer this ca ll. When this p ro ­
w ord is em ployed, the tran sm ission  shall be ended with 
the prow ord  OUT.

FIGURES N um erals o r  num bers follow .

I READ BACK The follow ing is m y response to your instructions to read 
back.

I SAY AGAIN I am repeating transm ission  (or portion) indicated.

I SPELL I shall sp e ll the w ord phonetically.

OUT This is the end of tran sm ission  to you and no answ er is 
requ ired  or expected.

OVER This is the end of m y transm ission  and a response is 
n ecessa ry . Go ahead, transm it.

READ BACK Repeat this entire tran sm ission  back to m e exactly  as 
received .

ROGER I have rece ived  your last tran sm ission  sa tisfa ctorily .

SAY AGAIN Repeat all o f your last transm ission . F ollow ed by identi­
fication  data m eans "R epeat (portion  indicated).

jQ e a k  SLOWER Your tran sm ission  is at too fast a speed. Reduce speed 
of transm ission .
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THAT IS CORRECT You are co rre c t  o r  what you have transm itted is co rre c t .

THIS IS This transm ission  is from  the station whose designation 
im m ediately  follow s.

UNKNOWN STATION The identity o f the station with whom I am attempting to
establish  com m unications is unknown.

WAIT I m ust pause for  a few  seconds.

WAIT OUT I m ust pause longer than a few  seconds.

WILCO I have rece ived  your m essage , understand it, and w ill
com ply. (To be used only by the add ressee . ) Since the 
meaning o f the word ROGER is included in that o f WILCO, 
the two words are never used together.

p. C all signs are used p rim a rily  fo r  establishing and maintaining com m unica­
tions. They con sist o f any com bination of characters o r  pronounceable words that iden­
tify a com m unication facility , a com m and, an authority, or  a unit. There are many 
tim es when a headquarters is  given a single ca ll sign fo r  use in the different nets in 
which the headquarters is requ ired  to operate.

q. Authentication is a security  m easure designed to p rotect a com m unication 
system  against fraudulent transm issions. There are many circu m stan ces in which 
authentication must be used, depending upon the needs or  d es ires  o f each command.
The p o licy  o f the com m ander is published in the SSI. Authentication tables are con ­
tained in the SOI.

1-13. EOD Net P roced u res  (Recom m ended)

a. The A N /P R C -25  set is an ideal radio set fo r  EOD use throughout the w orld, 
so long as the radio is used as designed and prop er proced ures for  tran sm ission  are  
adhered to. With this radio it is possib le  fo r  each team to get fie ld  support as it b e ­
com es n ecessary . There are  four types o f support which m ay be n ecessa ry . These 
are : M edevac, a ir lift , a ir  support, and a rtille ry  support. Com m unications with all 
the supporting units require the use o f p rop er and authorized radio-telephone p r o c e ­
dures. It is n ecessa ry  to insure the supporting agency understands your request.
FM 24-18 covers  fie ld  radio p roced u res , and excerpts o f FM 24-18 are attached. In 
addition to these excerp ts, a few  basic  radio item s shall be d iscu ssed  here, which 
when used with FM 24-18 w ill insure the supporting agency understands your tra n sm is i 
sion.

(1) The Net C ontrol Station (NCS) is assigned a ca llw ord . Each station 
within the net is assigned a suffix. Exam ple: NCS (EOD o ffice ): BU TTER DIESEL; 
OIC: BUTTER DIESEL 6; NCOIC: BU TTER DIESEL 5; RANKING NCO: BUTTER 
DIESEL 1; PRIM ARY TRUCK: UNIT A LFA ; SECONDARY TRUCK: UNIT BRAVO.

NOTE

i OIC and NCOIC su ffixes are  standard A rm y suffixes for  their
positions. A ll rem aining team m em bers fo llow  from  1 to 4 and 
7 to include a ll personnel. The use o f a second suffix  A L F A  
indicates an alternate for  that position .
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(2) An exam ple o f a radio m essage is shown below. This exam ple is b r o ­
ken down into three parts: (1) the ca ll, (2) the m essage , (3) the closing. Exam ple:
(1) BUTTER DIESEL THIS IS BUTTER DIESEL 2 OVER. THIS IS BUTTER DIESEL 
OVER. (2) THIS IS BUTTER DIESEL 2 HAVE COM PLETED ASSIGNMENT AT SIERRA 
PAPA. Any tra ffic  for  this station ? OVER. THIS IS BUTTER DIESEL ROGER, negative
tra ffic , what is your ETA this location  OVER. THIS IS BUTTER DIESEL 2 ETA THREE 
FIFE MINUTES OVER. (3) THIS IS BUTTER DIESEL ROGER OUT.

b. To enable the operator, using prop er radio p roced u res , to obtain contact 
with supporting units, it is  n ecessa ry  that the operator know (1) his ca llw ord , (2) the 
supporting unit's ca llw ord , (3) the supporting unit's frequency, (4) p rop er authentication 
proced u res , and (5) p rop er sm oke and signal p roced u res . A ll this in form ation  is ava il­
able to the unit in an SOI. The SOI should prov ide the follow ing inform ation  and parts:

(1) G eneral section , index

(2) D istribution

(3) G eneral inform ation

(4) A ir -G rou n d /A ir -S ea  authentication and coordinate codes

(5) M edevac frequency and ca llw ord

(6) A dvisor operations net

(7) A rtille ry  adv isor net

(8) Sector advisor net

(9) A dvisor ca llw ords

(10) P yrotechnic and sm oke signals

NOTE

The frequency and ca llw ords o f the nearest EOD unit can be 
obtained through a v is it  to that unit.

c. A ir  F o rce  EOD team s should be p laced  on adv isory  nets as these nets are 
stable and are always open. In this sam e resp ect, A ir  F orce  EOD needs only a ca ll-  
word with which to identify itse lf. Assignm ent o f a frequency would only reduce the 
open frequencies available to A rm y units. A lso , the A ir  F o rce  does not requ ire con ­
tinuous use o f frequencies within the A N /P R C -25  range. The o ffice  to request EODs 
placem ent on the SOIs is the signal advisor for the team s in the area.

1-14. F ield  Expedient Antennas. In som e ca ses , when on an operation , the range o f 
the A N /P R C -25  radio m ay not be far enough to reach  help in an em ergency situation.
In this case  it m ay be advantageous to im prov ise  a fie ld  antenna. Many fa ctors  have to 
be taken into consideration  for  this, such as c o r re c t  antenna length, frequency, m ate­
ria ls available, and location.
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(1) Antenna length formulas:

f  = frequency in m eg a cycles , answ er is antenna length in feet,

1 234 1 468 , „  936v  wave = —:— — wave = ——  full wave = ——4 f 3 f  f

NOTE

F or cen ter-fed  antenna(s), 1 /2  o f d es ired  antenna length to 
each side o f insulator.

NOTE

Sym bol for  wave is \

(2) Frequency: Be sure to se lect an antenna that is com patible with the 
frequency to be used during an operation.

(3) M aterials A vailable: When going into the field , it m ay be des irab le  to 
ca rry  som e extra w ire  and som e insulators. See figure 1-5 fo r  fie ld  expedient insula­
tors.

(4) Location : The line o f  sight rule still holds true fo r  expedient antennas 
so the higher you can get the better. A lso , rem ain c lear o f obstructions and other 
pow er sou rces.

(5) F ield  expedient antennas com patible with the A N /P R C -25  radio:

(a) Half Rhom bic (see  figure l-6 a )

(b) Jungle Antenna (see  figure l-6 b )

(c) F ield  Expedient Antenna (see  figure l -6 c )

1-15. In cases  where radios becom e inoperative due to breakdown or  damage, ground 
to a ir  signal panel codes m ay be used (see figure 1-7).

1-16. In som e units, the A N /G R C -125 radio set m ay be authorized. This set consists 
of the A N /P R C  with m inor com ponents, and additionally includes a veh icle  mounting 
kit with base, loudspeaker, and pow er supply. This set is to adapt the A N /P R C -2 5  to 
veh icle-m ounted use.

1-17. R eferen ces:

FM 24-18, G eneral F ield  Radio P roced u res  
ST 31-179, Mata Handbook for  Vietnam
TM 11-5820-398-12 , Organizational Maintenance Manual, Radio Set A N /P R C -25
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EXPEDIENT INSULATORS

F igure  1-5. F ield  Expedient Insulators

JUNGLE ANTENNA
The Jungle Antenna is a field  expedient v ers ion  of the issue 
antenna RC-292, O m ni-d irectional, frequency  range above 20 MC 
if  v e r t ica l  elem ent in "A "  is supported from  above pole can 
be eliminated, the three ground plane elem ents should be at 
45 degrees  and must be grounded to radio set.

Figure 1-6A.
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witnarr n s  resistor the antenna becomes bi- directional.

Figure 1-6B.

FIELD EXPEDIENT A N T E N N A S
20 TO SO MC

FIELD EXPEDIENT ANTENNA

THE J0.L 8 - METER WAVE ANTENNA IS PRACTICAL WHERE THERE IS NO OVERHEAD 
SUPPORT. ERECTED .61 t o  .9 0  METERS ABOVE THE GROUND, IT CAN BE LAID OlfT 
ON TALL GRASS OR BUSHES. WITHOUT THE RESISTOR AND GROUND STAKE THE 
ANTENNA IS BI-DIRECTIONAL.

Figure 1-6C.
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GROUND-AIR EMERGENCY PANEL CODE

REQUIRE DOCTOR, SERIOUS INJURIES 1
REQUIRE MEDICAL SUPPLIES 1 1
UNABLE TO PROCEED X
REQUIRE FOOD AND WATER 
REQUIRE FIREARMS AND AMMUNITION 
REQUIRE MAP AND COMPASS
REQUIRE SIGNAL LAMP WITH BATTERY AND RADIO

F

INDICATE DIRECTION TO PROCEED 
AM PROCEEDING IN THIS DIRECTION

K

WILL ATTEMPT TAKEOFF 'l
\AIRCRAFT SERIOUSLY DAMAGED

PROBABLY SAFE TO LAND HERE \
REQUIRE FUEL AND OIL L
ALL WELL LL
NO N
YES
NOT UNDERSTOOD

Y

REQUIRE ENGINEER W
OPERATION COMPLETED LLL
WE HAVE FOUND ALL PERSONNEL LL
WE HAVE FOUND ONLY SOME PERSONNEL 
WE ARE NOT ABLE TO CONTINUE. RETURNING

-H-

TO BASE
HAVE DIVIDED INTO TWO GROUPS, EACH PROCEED­

ING IN DIRECTION INDICATED 
INFORMATION RECEIVED THAT AIRCRAFT IS IN 

THIS DIRECTION

XX

NOTHING FOUND. WILL CONTINUE TO SEARCH
NOTE: A SPACE OF 3.05 METERS BETWEEN 
ELEMENTS WHENEVER POSSIBLE

N N

Figure 1-7. Ground-Air Emergency Panel Code
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PART TWO

CRATER ANALYSIS AND FRAGMENT IDENTIFICATION

OBJECTIVES

To learn  the general guide lines in analyzing cra ters  to determ ine the d irection  
o f entry and the general area  o f the launch or  firing  site. To ascerta in  the s ize  and 
type o f the m unition by identifying the fragm ents rem oved from  the im pact areas.

INTRODUCTION

The enemy is  using launched and fired  ground to ground-type m unitions in their 
attacks on a ir bases in SEA. At the end o f such an attack, EOD technicians are  r e ­
quested to qualify in form ation  pertaining to cra ter  s ize  and fragm ent identification  of 
the munitions used, and pass on this inform ation to intelligence agencies for  use in the 
suppression  o f future enemy actions using these m unitions.

CRATER ANALYSIS

2-1 . The art o f analyzing cra ters  depends large ly  on the experience and know how of 
the EOD technician. By considering the follow ing factors and by examining a ll the 
available evidence, the approxim ate d irection  and angle o f the incom ing round can 
possib ly  be determ ined.

a. C rater shape *

b. Fragm entation patterns (striation  m arks)

c. P osition  o f com ponents found in cra ter

d. Fuze setting determ ined by cra ter  s ize

(1) Sm all cra ter-n on -d e la y

(2) Large cra ter-d e la y

2 -2 . When the above inform ation has been analyzed, the use o f  a Lensatic Com pass 
may be used to a ss is t  in determ ining the d irection  from  where the round was fired .

2 -3 . When all the evidence in or near the cra ter  has been analyzed or  documented, 
com ponents a n d /or  fragm ents m ay be m oved and used fo r  ordnance identification. See 
section  on fragm ent identification.

2 -4 . If the approxim ate d irection  and angle o f entry, the type o f round, and the 
possib le  weapon from  which it was pro jected  are  known, the area  from  which it cam e 
can be approxim ated.

FRAGMENT IDENTIFICATION

2-5 . The ability to identify shell fragm ents as to ca liber  and type com es m ainly from  
experience. Many factors such as machining, rotating band seat shape, band seat k ey ­
ing, bourrelet width, fragm ent size , thickness, and shape m ay enter into the identifica 
tion. Each fragm ent should be carefu lly  exam ined and all p oss ib le  dim ensions should
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be taken and recorded . However, it should be rem em bered  that the fragm ents w ill be 
somewhat stretched and deform ed from  the sou rce  o f the explosion , and that m ea su re ­
ments obtained w ill not be entirely  accurate.

2 -6 . The com parison  m ethod is used in identifying fragm ents with the aid o f a fra g ­
ment identification manual. Exam ple: A fragm ent has been recov ered  with a section  
o f rotating band in good condition. Its general form , as to th ickness, radius, and su r­
face, is noted and com pared with photographs contained in the manual. When a photo­
graph is found to m atch c lo se ly  the features o f the fragm ent, m easurem ents given with 
the photograph are com pared with those o f the fragm ent to further identify it. P hoto­
graphs m ay be o f  com plete rounds or o f fuzes, fins, fragm ents, or rotating bands o f a 
round. See figures 1-8 through 1-11.

2 -7 . Definition of m easurem ents. F igure 1-12 shows a drawing o f a typica l a rtillery  
p ro je ctile  with a nose adapter. This figure w ill serve  as a basis fo r  definition o f m ea ­
surem ent.

2 -8 . Certain tools and m easuring instrum ents are desirab le  for  taking dim ensions 
o f fragm ents. M ost o f these can probably  be obtained from  lo ca l sou rces . Some 
recom m ended tools and instrum ents are  as fo llow s:

a. WIRE BRU SH --m ay be used to rem ove dirt o r  other foreign  m atter from  a 
fragm ent so that an accurate m easurem ent m ay be obtained (see  figure l-1 3 a ).

b. 12-inch  STEEL R U L E --u sed  to obtain m easurem ents, should p referab ly  
be graduated in 32nds, 64ths, and m illim eters (see  figure l-1 3 b ).

c. MAGNIFYING G L A SS --used to read fine m easurem ents and ordnance iden­
tification  m arkings such as stenciling, m etal stam ping, etc (see  figure l-1 3 c ) .

d. SCREW PITCH G A U G E --used to obtain pitch  and num ber p er  inch o f threads 
in fuze w ells, etc. Should be in A m erican  standard and m etric  s izes  (see figure l-1 3 d ).

e. 12-inch  VERNIER C A L IP E R --u sed  to find length and distances along p r o ­
je c t ile  surfaces (see  figure l-1 3 e ).

f. CONTOUR G A U G E --used to identify curvatures o f p ro je ct ile  su rfaces (see  
figure 1 — 13 f).

g. 1-inch  INSIDE M IC R O M E TE R --used to obtain d iam eters o f  sm all fuze w ells , 
width o f lands, etc (see  figure l-1 3 g ).

h. 2 -in ch  OUTSIDE M ICRO M ETERS--used to obtain th icknesses o f  p ro je ctile  
w alls, width o f  rotating bands, etc (see  figure l-13h ).

i. 3 -in ch  NEEDLE POINT DIVIDERS--by adjusting the needles from  point to 
point on a p ro je ctile  and then placing them on the rule, the distance can be obtained in 
inches or m illim eters  (see figure 1 — 13i).

j. C A L IP E R S --by  adjusting the ca lipers against the inside o r  outside surfaces 
o f a p ro je ctile  and then on the rule, d iam eters in inches o r  m illim eters  can be obtained. 
Suggested sizes  o f ca lip ers  a re :

(1) 8 -in ch  spring joint outside ca lip ers  (see  figure l-1 3 j) .

1-19



SOVIET FUZE DKZ-B
FUZE
Type:
Settings:
Nomenclature:
DESCRIPTION
Material:
Total length:
Major diameter:
Number of threads per inch:
USING PROJECTILE
Soviet 122mm Fin-Spin Stabilized

Point Detonating 
Instantaneous, Short Delay, 
and Long Delay 
DKZ-B (VC Designation)

Body - Aluminum 
Base - Eakelite 
A. 59 in 
2.52 in 
13

Rocket

Figure 1-8. Photograph of a Fuze Key to Identification 
of a Rocket.

1 - 2 0



U .S. 60am MORTAR PROJECT IIE M 9̂A2

FIN SHAFT
Length: 2.40 in
Outside diameter: .94 in
Inside diameter: •66 in
Length of igniter cartridge cavity: 1.87 in
Length of threading: .36 in
Number of threads per inch: 
Vents

16
Diameter: •18 in
Number per row: 2
Number of vertical rows: 8

FINS
Width: .75 in
Number: 8
Thickness: •06 in
Maximum length: 1.91 in
Maximum diameter: 2.41 in

Figure 1-9- Photograph of a Fin Key to Identification 
o f  a M ortar Round.
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U.S. 105mm PROJECTIIZ KI
NOSE
Diameter of fuze veil: 
Length of threaded portion: 
Number of threads per Inch:
FUZE
Models used:

Location and type: 
Material:
Threads per Inch:

Figure 1-10. Photograph of Fragm ents 
of P ro je c t i le s

1 - 2 2

1.68 in 
l . U  In 12

MLS, M51, M54, M55, 
M57, M67, m ,  M502, 
M500, M520, M535, 
M557, and M564 
Nose PD and Time 
Brass, Steel and 
Alm Hm im

12

Key to Identification



U.S. 75mm FROJECTIIE M48

ROTATING BAND SEAT
I^pe of band: Copper
Width of seat at surface ■' .43 in
Width of seat at bottom: in
Depth of band seat: .09 in
Number of bands: 1
Number of rows of keying: 3
Width of keying of each row: .06 in
Width between each row of keying: .06 In
Width of space in front of keying: .08 in
Width of space in back of keying: .10 in
Number of keys per inch: 8
Diameter of rotating band: 3.02 in

Figure 1-11. Photograph of a Rotating Band Seat Key to 
Identification of P ro je c t i le s
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 ̂ - rTv^viw
CompononH

DimMitM

0»*v, 4

BooMofl

DIo m Mc of Bom  

Rotating Bond
Sorfoco Dtmonstoft

Figure 1-12. Definitions and Locations of M easurem ents fo r  
Fragm ent Identification o f  P ro je c t i le s .
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I

Figure I-I3F  CONTOUR GAUGE
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(2) 8 -in ch  spring joint inside ca lip ers  (see  figure l-1 3 k ).

(3) 3 -in ch  spring joint outside ca lipers

(4) 3 -in ch  spring joint inside ca lip ers

NOTE

Some o f these instrum ents are very  p re c is e . The m easurem ents 
taken with them should be read very  carefu lly .

2 -9 . C onversion  o f m easurem ents from  fractions to decim als or from  inches to 
m illim eters  can be obtained from  tables 1 through 3.

2-10 . Another valuable aid to fragm ent identification is  a fragm ent board. On a sheet 
of plywood are mounted typica l fragm ents o f various types o f  ordnance found in the area. 
The fragm ents should show in particu lar the rotating band seat and keying, su rface  
machining, bou rrelet width, fuze w ell threading, etc. Each fragm ent should be p os itiv e ­
ly identified and the type of ordnance from  which it cam e should be stenciled or m arked 
on the board. Such a board prov ides a sim ple and convenient re feren ce  fo r  iden tifica ­
tion work.

2-11 . Use o f stencils o r  m etal stampings on ordnance can a lso  be used in identification. 
Charts containing translations o f foreign  scrip tu res and sym bols into English are found 
in alm ost a ll fragm ent identification manuals.
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FRACTIONS OF AN INCH TO DECIMAL INCHES AND MILLIM ETERS

F ractions D ecim al

1/32
1/64 0. 105625 

. 031250

1/16
3/64 . 046875 

.062500

3/32
5/64 .078125  

.093750

7/64 .109375  
.125000

5/32
9/64 .140625  

.156250

3/16
11/64 .171875  

.187500

7/32
13/64 .203125  

.218750

15/64 .234375  
.250000

9/32
17/64 .265625  

.281250

5/16
19/64 .296875  

.312500

11/32
21/64 .328125  

.343750

23/64 .359375  
.375000

13/32
25/64 .390625  

.406250

7/16
27/64 .421875  

.437500

15/32
29/64 .453125  

.468750

31/64 .484375  
.500000

T A B L E  1

M ill i ­
m eters

0 .  396875 
.793750

1. 196025 
1.587500

1. 984375 
2.381250

2.778125  
3.175000

3.571875  
3.968750

4. 365625 
4.762500

5. 159375 
5.556250

5.953125  
6.350000

6. 746875
7. 143750

7. 540625
7. 937500

8. 334375
8. 731250

9. 128125
9. 525000

9. 921875 
10.318750

10.715625
11. 112500

11.509375 
11.906250

12.303125 
12.700000
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FRACTIONS OF AN INCH TO DECIMAL INCHES AND MILLIM ETERS
(Cont'd)

F ractions Decimal

3 /4

17/32
33/64 .515625  

.531250

9 /16
35/64 .546875  

.562500

19/32
37/64 .578125  

.593750

39/64 .609375  
.625000

21/32
41/64 .640625  

.656250

11/16
43/64 .671875  

.687500

23/32
45/64 .703125  

.718750

47/64 .734375  
.750000

25/32
49/64 .765625  

.781250

13/16
51/64 .796875  

.812500

27/32
53/64 .828125  

.843750

55/64 .859375  
.875000

29/32
57/64 .890625  

.906250

15/16
59/64 .921875  

.937500

31/32
61 /64 .953125  

.968750

63/64 .984375  
1.000000

T A B L E  1 (Cont'd)

M ill i ­
meters

13.096875 
13.493750

13.890625 
14.287500

14.684375
15. 081250

15.478125
15. 875000

16.271875
16. 668750

17.065625 
17.462500

17.859375 
18.256250

18.653125 
19.050000

19.446874 
19.843750

20.240625
20. 637500

21.034375
21. 431250

21.828125  
22.225000

22.621875  
23.081750

23.415625  
23.812500

24.209375  
24.606250

25.003125  
25. 400000
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M ILLIM ETERS TO INCHES

B asis: 1 inch = 2 5 .4  M illim eters

M illi- Inches M illi- Inches 
meters meters

1____ 0. 03937 26____ 1. 023622

2____ .078740 27. . . . 1.062992

3____ .118110 28____ 1. 102362

4____ . 157480 29____ 1. 141732

5____ .196850 30____ 1. 181102

6. . .  . .236220 31 1. 220472

7____ .275591 32-/ fc* • • • • 1. 259843

8____ .314961 33____ 1. 299213

9____ .354331 34____ 1. 338583

10____ . 393701 35____ 1. 377953

11____ .433071 36. . . . 1. 417323

12____ .472441 37____ 1. 456693

13____ .511811 38. . . . 1. 496063

14____ .551181 39____ 1. 535433

15____ .590551 40. . . . 1. 574803

16____ .629921 41____ 1. 614173

17____ .669291 42------ 1. 653543

18____ .708661 43____ 1.692913

19------ .748031 44. . . . 1. 732283

20____ .787402 45____ 1. 771654

21____ .826772 46. . . . 1. 811024

22____ .866142 47____ 1. 850394

23____ .905512 48____ 1. 889764

24____ .944882 49____ 1. 929134

25____ .984252 50. . . . 1. 968504

TAB

M illi- Inches M illi- Inches
meters meters

51____ 2. 007874 76. . . . 2. 992126

52. . . . 2. 047244 77____ 3. 031496

53____ 2. 086614 78. . . . 3 .070866

54____ 2. 125984 79____ 3. 110236

55. 2. 165354 80____ 3, 149606

56. . . . 2. 204724 8 1 . . . . 3 .188976

57____ 2. 244094 82. . . . 3. 228346

58. . . . 2. 283465 83____ 3. 267717

59. . . . 2. 322835 84____ 3. 307087

60. . . . 2. 362205 85. . . . 3. 346457

6 1 . . . . 2. 401575 86. . . . 3. 385827

62____ 2. 440945 87, . . . 3. 425197

63. . . . 2 .480315 88. . . . 3. 464567

64. . . . 2. 519685 89____ 3.503937

65____ 2. 559055 90____ 3. 543307

66. . . . 2. 598425 91____ 3. 582677

67. 2. 637795 92____ 3.622047

68. . . . 2. 677165 93____ 3. 661417

69____ 2. 716535 94____ 3.700787

70____ 2.755906 95____ 3. 740157

71____ 2.795276 96. . .  . 3. 779528

72. . . . 2. 834646 97____ 3. 818898

73____ 2. 874016 98____ 3.858268

74____ 2. 913386 99------ 3. 897638

75. 2. 952756 100____ 3. 937008

2
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INCHES TO MILLIMETERS

B asis: 1 inch = 2 5 .4  M illim eters

Inches M illi­
meters

Inches M illi­
meters

Inches M illi­
meters

Inches M illi­
meters

1____ 25. 4 26____ 660. 4 51. . • • 1, 295.4 76____ 1 ,9 30 .4

2____ 50. 8 27____ 685. 8 52. . • • 1, 320. 8 77____ 1, 955. 8

3____ 76. 2 28____ 711. 2 53. . • • 1, 346. 2 78. . . . 1, 981. 2

4____ 101. 6 29------ 736. 6 54. . • • 1, 371. 6 79____ 2, 006. 6

5____ 127. 0 30____ 726. 0 55. . • • 1, 397. 0 80____ 2, 032. 0

6 . . . . 152. 4 31____ 787. 4 56. . • • 1, 433 ,4 81. . . . 2, 057.4

7____ 177. 8 32____ 812. 8 57. . • • 1, 447. 8 82____ 2, 082. 8

8____ 203. 2 33____ 838. 2 58. . • • 1, 473. 2 83____ 2, 108. 2

9-------- 228. 6 34____ 863. 6 59. . • • 1, 498. 6 84____ 2, 133. 6

10_____ 254. 0 35____ 889. 0 60. . • * 1, 524. 0 85. . . . 2, 159. 0

11____ 279. 4 36____ 914. 4 61. . • • 1, 549. 4 86. . . . 2, 184.4

12_____ 304. 8 37. . . . 939. 8 62. . • • 1, 574. 8 87_____ 2, 209. 8

13____ 330. 2 38_____ 965. 2 63. . • e 1, 600. 2 88. . . . 2, 235. 2

14_____ 355. 6 39------- 990. 6 64. . . . 1, 625. 6 89_____ 2, 260. 6

15_____ 381. 0 40_____ 1, 016. 0 65. . • • 1, 651. 0 90_____ 2, 286. 0

16_____ 406. 4 41_____ 1, 041. 4 66. . . • 1, 676. 4 91_____ 2, 311. 4

17____ 431. 8 42____ 1, 066. 8 67. . • • 1, 701. 8 92____ 2, 336. 8

18____ 457. 2 43____ 1, 092. 2 68. . • • 1, 727. 2 93_____ 2, 362. 2

19_____ 482. 6 44_____ 1, 117. 6 69. . • • 1, 752. 6 94_____ 2, 387. 6

20_____ 508. 0 45_____ 1, 143. 0 70. . 1, 778. 0 95. 2, 413. 0

21_____ 533. 4 46. , . . 1, 168. 4 71. . • . 1, 803. 4 96. . . . 2, 438.4

22_____ 558. 8 47_____ 1, 193. 8 72. . 1, 828. 8 97_____ 2, 463. 8

23_____ 584. 2 48_____ 1, 219. 2 73, . 1, 854. 2 98_____ 2, 489. 2

24_____ 609. 6 49_____ 1, 244. 6 74. . • • 1, 879. 6 99------- 2, 514. 6

25. 635. 0 50. . . . 1, 270. 0 75. . 1, 905. 0 100_____ 2, 540. 0

T A B L E  3
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P A R T  ONE

DROPPED MUNITIONS

OB JEC TIVES

To learn identification , operation, explosive f i lle r s , hazards, related equipment, 
and the disposal p roced ures for dropped munitions,

INTRODUC TION

This text w ill provide a review  of the older type bom bs and a m ore detailed study 
of the newer type bom bs being used in SEA. M ost EOD technicians do not get involved 
in the build up of munitions and are not com pletely  fam iliar with the installation, or 
rem oval of the bom b fins, or the set screw s that physica lly  lock  item s in place.

This text w ill a lso  provide a review  of the operation of arm ing lanyards and a s s o ­
ciated com ponents for bom bs equipped with internal conduits. The review  w ill be he lp ­
ful to those who have not been working with conventional weapons the last few years. 
This text w ill be used in conjunction with c la ssroom  discussion .

GP OLD SERIES BOMBS

1-1. Type: GP Old Series B om bs (referen ce  figures 2-1 , 2 -2 , and 2-3)

1-2. Identification:

a. S izes: 100- to 2000-pounds

b. M arkings: In yellow  or black. The number of yellow  bands on the nose 
and tail indicate the explosive fille r .

c. Lugs and F ins: 14- and 30-inch suspension. These bom bs m ay use box 
or con ica l fins.

1-3. F i l le r s : (50 percent weight ratio)

a. TNT

b. Tritonal

c . Am atol

d. Com p B

1-4. H azards: The smoke and fum es from  burning TNT is highly toxic. Com p B 
and tritonal are m ore sensitive to drop.

1-5. Related Equipm ent: (re feren ce  figure 2-3)

a. Fuzes (nose an d /or tail)

b. Fin assem bly
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4 0 . 2 6

Bomb, GP, tritdnal, 100-lb, AN-M30A1

4------------ 4 7 . 8 --------------- ►

Bomb, GP, tritonal, 250-lb, AN-M57A1

4--------------  5 9 . 1 6-------------- ---

Bomb, GP, tritonal, 500-lb, AN-M64A1

4---------------- 6 9 . 5 -----------------»

Bomb, GP, tritonal, 1,000-lb, AN-M65A1

Figure 2-1. Bomb, General Purpose, Series
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f i g u r e  2-2.-
Bomb, G «»«r .l

r/C on ica l Fm



HORIZONTAL DANGEROUS RADIUS OF BOMB CASING FRAGMENTS

MAXIMUM DANGER RADIUS 
OF FRAGMENTS FROM 

BOMB POINT OF DETONATION
100 lb GP 3000 feet
250 lb GP 3000 feet
500 lb GP 3000 feet
1000 lb GP 3000 feet
2000 lb GP 3000 feet

BLAST EFFECT ON PERSONNEL

APPROXIMATE MAXIMUM EFFECTIVE 
BOMB DISTANCE ON PERSONNEL

100 lb GP 
250 lb GP 
500 lb GP 
1000 lb GP 
2000 lb GP

AO feet 
55 feet 
75 feet 
90 feet 
110 feet

COLOR CODE
FILLER USE BASE COLOR COLOR & NO OF BANDS MARKINGS

High Explosive General Purpose Olive Drab 3 Yellow/Tritonal 
2 Yellow/Comp B 
1 Yellow/Other HE

Black
or

Yellow
Fragmentation or

1, 3" Yellow/All 
HE

Inert (w/ 
Spotting 
charges in 
most cases)

Practice Blue (May 
also be 
black, 
metallic, 
or orange

None White

Inert Drill OD 1 Black Black

Leaflets Leaflet OD 1 Aluminum Black

Figure 2-3. Classification of Aircraft Bombs
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c. Adapter booster

d. Arm ing w ire and fahnstock clips 

1-6. D isposal: Detonate

GP NEW SERIES BOMBS

1-7. Type: GP New Series Bom bs (re feren ce  figure 2-4)

1-8. Identification:

a. S izes:

(1) 750-lb  M 117

(2) 3000-lb M 118

b. M arkings:

(1) OD bom b body

(2) M arkings in yellow

(3) 1 wide yellow  band (3 inch)

c. Lugs: 14- and 30-inch

d. F ins: C onical or retarded (MAU 91/B  for M 117)

1-9. F ille rs : N orm ally  tritonal; m inol can be used.

1-10. H azards:

a. Tritonal is sensitive to drop.

b. M in o l--d o  not trepan and steam.

1-11. Related Equipment:

a. N ose and tail plugs.

b. Arm ing w ires /la n ya rd s with fahnstock clips*

c. Charging w ell for specia l fuzing (e le ctr ica l/m ech a n ica l).

d. Adapter b ooste rs : T 45 and T 46 for older fuzes, M 59 and M 134 for the 
new type fuzes. The latter in corporates e le c tr ica l detonators.

1-12. D isposal: Detonate
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Figure 2-4 . M117, 750-lb. GP Bom b w /P lum bing
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GP LOW DRAG BOMBS

1-13. Type: GP Low Drag Bom bs (re feren ce  figures 2-5 , 2-6 , and 2-7)

1-14. Identification:

a. S izes:

(1) 250-lb MK 81

(2) 500-lb MK 82

(3) 1000-lb MK 83

(4) 2000-lb MK 84

b. M arkings:

(1) OD bom b body

(2) Y ellow  m arkings

(3) 1 wide yellow  band (3 inch)

c. Lugs: 14- and 30-inch (s cre w -in  type)

d. F ins: C onical and snakeye

1-15. F ille r : Tritonal

1-16. H azards: Tritonal is sensitive to drop (12 inches).

1-17. Related Equipment:

a. Nose plugs and tail plugs are used with som e fuzing.

b. Internal conduit and charging w ells.

c. Retaining screw -in  nose.

d. Interchangeable adapter b ooste rs , dependent on fuzing.

e. Arm ing w ires /la n ya rd  with fahnstock c lip s .

1-18. D isposal: Detonate

M L  Fuze E xtenders: Fuze extenders m ay be used on all GP series  
bom bs. These extenders contain either tetryl or Com p B. M 10 3 or M 904 can be 
used for fuzing.
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FAHNSTOCK CLIPS 

/  HOISTING LUG

ARMING WIRE FAHNSTOCK CLIPS

LONG STEM 
TAIL FUZE

NOSE FUZE
'BOMB
BODY

\  CONICAL FIN 
SET ASSEMBLY 

SCREW

Figure 2-5. Bomb, General P urpose MK 82 Mod 1
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Figure 2-6 . Bomb, General P urpose MK 81 Mod 1



i

FIN  A S SE M B L Y  CLO SED  

L O W -D R A G  GP S N A K E Y E  I  B O M B

F ig u r e  2 -7 .  MK 81 S n akeye ,  R e ta rd e d  (High D ra g )  C o n f ig u r a t io n
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DEMOLITION BOMB, BLU 31/B

1-19. Type: D e m o l i t i o n  Bom b, BLU 31/B  (re feren ce  figure 2-8)

1-20. Identification:

a. Size: 800-lb , b luff shape, an ti-r icoch et design.

b. M arkings: OD co lo r , black m arkings with yellow  band on nose.

c. Lugs: 14-inch screw -in  type suspension lugs. The rear suspension lug 
is positioned 29 inches forw ard of the base of the bom b.

d. Fin: Uses an MK 82 low  drag fin.

1-21. F ille r : 250 pounds o f triton a l/d estex ,

1-22. H azards: Tritonal is  sensitive to shock (12 inch drop).

1-23. Related Equipment:

a. N ose fuze (FMU 30 /B )

b. Tail plug

c. Internal conduit and charging well

d. Battery fir in g  device 

1-24. D isposal: Detonate

FRAGMENTATION CLUSTER, M1A1, 100-lb 

1-25. Type: Fragm entation C luster, M1A1, 100-lb (re feren ce  figures 2-9 and 2-10) 

1-26, Identification:

a. Size: AN -M 41A1, 20 pound (6 each)

b. M arkings:

(1) OD bom b body

(2) Yellow  band

(3) B lack m arkings

c. Lugs: One lug w elded to the body at the center of gravity.

d. F ins: A  tail fin is threaded to the bom b and secured  by a set screw .
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F igure 2-10. Bomb, Fragm entations C luster MLA1



1-27. C luster O peration: Upon re lea se , the arm ing w ire is extracted  from  the 
cluster allowing the bom bs to separate. Fuze vane rotation begins at cluster bomb 
separation.

NOTE

An intact cluster (M1A1) m ust be d isassem bled  
prior to fuze rem oval.

1-28. F ille r : TNT and Com p B (14 percent weight ratio)

1-29. Related Equipment: None. The AN -M 4IA1 bom b is issued assem bled and 
com pletely  fuzed in the M1A1 c lu ster .

1-30. H azards: The smoke and fum es from  burning TNT is highly toxic.

1-31. D isposal: Detonate

FRAGMENTATION CLUSTER, AN -M 28A2, 100-lb

1-32. Type: Fragm entation C luster, AN -M 28A2, 100-lb (re feren ce  figures 2-11 
and 2-12)

1-33. Identification:

a.

b.

M 131, or

c.

d.

Size: M 83, 4 -lb  (24 each)

M arkings:

(1) OD bom b body

(2) Y ellow  band on nose

(3) Type of bom b fuzing m arked on cluster body; that is , M 129, M 130, 
"m ixed . "

Lugs: 14-inch suspension; m ay be ca rr ied  by single suspension (Navy). 

F ins: B ox-type fin with drag plate.

1-34. C luster Operation: Upon re lea se , the arm ing w ire is withdrawn and the fuze 
is allowed to arm . The fuze functions, perm itting the cluster to open. The 24 
M 83 frag bom bs are d ispersed  by spring action.

1-35. F ille r : TNT

1-36. Related Equipment:

a. N ose fuze

b. Arm ing w ire - -fahnstock clip
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Figure 2-11. Bomb, Fragm entation; 4-Pound, M83
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M E C H A N IC A L  T IM E  FU Z E

Figure 2-12. C luster, Fragm entation Bom b: 
100-lb. M28A2, Cutaway
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1-37. H azards: The smoke and fum es from  burning TNT is highly toxic.

NOTE

The M 131 fuze contains an anti-disturbance 
action.

1-38. D isposal: Detonate

FRAGMENTATION BOMBS, M 88 and M 81

1-39. Type: Fragm entation B om bs, M 88 and M 81 (re feren ce  figures 2-13 and 2-14) 

1 -40 . Identification:

a. S izes:

(1) 220-lb M 88

(2) 260-lb M 81

b. M arkings:

(1) OD bom b body constructed  of sp ira lly  wound square steel w ire.
The size of the square steel w ire is the only basic  d ifference of the two bom bs.
The 220-lb is 13/16  inch and the 260-lb is 1 inch.

(2) Y ellow  bands on nose and tail to identify the fille r .

c. Lugs: 14-inch suspension; single suspension lug on opposite side.

d. F ins: Box or con ica l.

1-41. F i l le r : Com p B or TNT (220-lb  m ay use ednatol).

1-42. H azards: The smoke and fum es from  burning TNT is highly tox ic. Both 
bom bs use auxiliary b oo s te rs .

1-43. Related Equipment:

a. N ose and tail fuzes.

b. Tail fins (box or con ica l).

c . Arm ing w ire assem bly  with fahnstock c lip s .

1-44. D isposal: Detonate
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Figure 2-14. 260-lb. Fragmentation Bomb AN-M81 Cutaway
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T A IL  FU ZE

F ig u r e  2-13. 2 2 0 - lb .  F r a m e n t a t i o n  B o m b  A N -M 8 8  C utaw ay

2-18



LEAFLET BOMBS, M 1 29 SERIES

1-45. Type: L eaflet B om bs, M 129 ser ies  (re feren ce  figures 2-15 and 2-16)

1-46. Identification:

a. S izes: 750-lb , the external configuration is sim ilar to the 750-lb dem o­
lition bom b.

b. M arkings: O live green bomb body made of fiber g lass. The bom b body 
is split in half longitudinally into two sections held together by four latches on each 
side.

c. Lugs: Three re ce s s e s , the two outside re ce s s e s  are for 14-inch suspen­
sion, the center re ce s s  is for single suspension.

d. F ins: Four fiber glass sections glued and riveted together to form  a cone. 
The fin assem bly  is attached to the bomb body with eight Dzus fasteners.

1-47. C luster O peration: A fter re lease , the MT fuze functions at a predeterm ined 
time causing detonating cord  to detonate, separating the two body sections, detaching 
the fin assem bly  and releasing  the lea flets .

1-48. F i l le r : L eaflets

1 -49. H azards: E xplosive com ponents of the fuze, b ooster , and detonating cord . 

1-50. Related Equipment:

a. N ose fuze (MT) with adapter booster.

b. Arm ing w ire assem bly.

c. Fin assem bly.

1-51. D isposal: Burn

INCENDIARY BOMB, AN -M 47A4, 100-lb

1-52. Type: Incendiary Bom b, AN -M 47A4, 100-lb (re feren ce  figures 2-17a and 17b) 

1-53. Identification:

a. Size: 100-lb  AN -M 47A4

b. M arkings:

(1) G reen body, yellow  band with red  m arkings.

(2) C ylindrica l body, round nose, tapered aft section  with welded on 
box fin constructed o f thin sheet steel.

c. Lugs: Suspension bands equipped with heavy gauge suspension lugs. For 
single suspension, rem ove one band.
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Figure 2-15. Bomb, 750-lb. Leaflet, M 129 Series
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P ositioning of Detonating Cord Through Opening in Base 
of Fuze W ell

F ig u r e  2-16. F u z in g  C o m p o n e n ts  o f  L e a f le t  B o m b ,  M129 S e r i e s
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51. " 7

1.0

1 0 0 - lb  S m ok e  o r  I n c e n d ia r y  B o m b  A N -M 4 7 A 4 ,  E x t e r i o r  V ie w
F ig u r e  2-17A

BOMB BODY

ARMING WIRE ASSEMBLY

FAHNESTOCK CLIP

BURSTER

BURSTER WELL ASSEMBLY

NUT

nos'e  FUZE L0CK w ash er

F ig u r e  2 -17B . 1 0 0 - lb .  S m o k e  o r  I n c e n d ia r y  B o m b  A N -M 4 7 A 4 ,
E x p lo d e d  V iew
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d. F ins: W elded on box type.

1-54. F i l le r : WP or PW P. PW P is m ore effective than WP because of its longer 
burning tim e, reduced pillaring, and in crea sed  antipersonnel effect.

1-55. H azards: WP precautions apply. L eakers could detonate from  heat.

1-56. Related Equipment:

a. Nose fuze.

b. B urster M 18 or M 20 (black p ow d er/tetry l).

c. Arm ing w ire assem bly.

1-57. D isposal: Detonate

BLU SERIES FIRE BOMB

1-58. Type: BLU S eries F ire  Bomb (re feren ce  figure 2-18)

1-59. Identification:

a. S izes:

(1) BLU 1/B ser ies  750-lb

(2) BLU 1 0 /B  series  250-lb

(3) BLU 23/B  500-lb

(4) BLU 27/B  p refilled  750-lb

(5) BLU 32/B  p refilled  500-lb

b. M arkings: Unpainted aluminum alloy  construction . No co lor  code on the 
prefilled  (napalm B ). The B LU -1, 10, and 23/B  m ay have a 3 -inch  red band on the 
nose and tail. A ll bom bs are tip tank type configuration.

c. Lugs: A ll BLU ser ie s  fire  bom bs are equipped for 14-inch  suspension.

d. F ins: The use of fin assem blies is  optional except for the BLU 10 se r ie s . 
No fin assem bly  is provided for the BLU 10 se r ie s .

1-60. F ille r : The B L U -1, 10, and 23 use napalm; the BLU -27 and 32 use napalm B. 

1-61. H azards: F ire . When fuzed, all bom bs w ill contain "ALW AYS ACTION" fuzing. 

1-62. Related Equipment:

a. Fuzes / igniter s (nose and tail).

b. Fin assem bly  (optional).

c. Cable and initiator a ssem blies .
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Figure 2-18> BLU Series F ire  Bomb and Components (Typical)
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1-63. Disposal: Burn

NOTE

P re fille d  napalm B bom bs have welded seam s.

M 36 INCENDIARY C LU STER/TH  3, 4 -lb , M 126 BOMB

1 -  64. Type: M 36 Incendiary C luster / TH 3, 4 -lb , M 1 26 bom b (referen ce  figures
2 -  19a and 2 -1 9b)

1-65. Identification:

a. S izes: The M 36 incendiary bom b clu ster (750-lb) con sists  of an M 30 
cluster adapter loaded with 182 M 126 incendiary bom bs (4 -lb ).

b. M arkings: O live green co lo r , clam  shell type body; red band on nose of 
c luster.

c. Lugs: Three threaded suspension lug mounting holes. The two outer holes 
or the center hole m ay be used, depending on suspension used.

d. F ins: A  con ica l type attached to the cluster by a lock  ring and tie rod.

1-66. C luster O peration : At re lease , the arm ing w ire is withdrawn from  the m echan­
ica l time fuzes allowing vane rotation to arm  the fuzes. The fuzes function, detonating 
the detonating cord  in the upper and low er cluster casings hinge tube, allowing the 
casings to separate. The M 126 bom bs fall free  o f the clu ster, arm  on separation, 
and function on im pact.

1-67. F i l le r : 182, 4 -lb , TH 3 incendiary bom bs (MG bom b body with TH 3 fille r )

1-68. H azards: A  22 -foot length of detonating cord  is located  in the hinge tube of 
the cluster.

NOTE

The AN -M 50XA3, 4 -lb , TH 3 incendiary  bom b, contains an 
explosive charge. This bom b, minus its fin assem bly, looks 
identical to the M 1 26 bom b.

1-69. Related Equipment:

a. Two MT tail fuzes.

b. Fin assem bly.

c. Arm ing w ire assem bly  with fahnstock c lip s .

1-70. D isposal: Burn
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LOCK RING FIN ASSEMBLY

Figure 2-19A. Incendiary Bomb Cluster, M35 or  M36, 
Exploded View

1 2 3 4 5

1 Thermate
2 Body
3 Safety plunger

4 Fin body
5 Tail plunger
6 Fin

7 Holder and firing assemblies
8 Nose (iron)

Figure 2-19B. Bomb, Incendiary: TH3, 4 -Pound, M126 
Cutaway View
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1 -  71.
2 -  20b,

CHEMICAL BOMBS, BLU 52/B  and BLU 52 A /B

Type: C hem ical B om bs, BLU 52/B  and BLU 52 A /B  (re feren ce  figures 2-20a, 
and 2 -20c)

1-72. Identification:

a. S izes: 750-lb  m odified BLU 1C /B  fire  bom b.

b. M arkings:

(1) BLU 5 2 /B --O D  bom b body constructed of aluminum. Three gray 
stripes located on the nose, tail, and center sections. These stripes are 3 -1 /2  inches 
wide with a 1 /2  inch red  stripe centered on the gray.

(2) BLU 52 A /B - -g r a y  bom b body constructed of aluminum. Two deca ls, 
one each on nose and tail, 1 - 1 / 2  inches wide with two red stripes 1 /2  inch wide cen ­
tered in gray.

c. Lugs: 14-inch suspension.

d. Fins: W elded or bolted  construction .

1-73. F ille r :

a. BLU 5 2 /B --2 5 9  pounds of CS-1

b. BLU 52 A /B --2 5 9  pounds of CS-2 

1-74. H azards: CS is  an irritation  chem ica l agent.

1-75. Related Equipment: Tail fin assem bly.

NOTE

The bom bs do not contain explosive com ponents.
They function by bursting upon im pact to 
dissem inate the chem ica l agent.

1-76. D isposa l: Decontam inate (D isaster P reparedn ess)

FLARE, A IR C R A FT PARACHUTE, MK 24 SERIES 

1-77. Type: F lare , A ircra ft  Parachute, MK 24 ser ie s  (re feren ce  figure 2-21) 

1-78. Identification:

a. S ize: The flare is  aluminum alloy  construction , 35. 9 inches long and 
4. 8 inches in diam eter. W eight is 27 pounds.

b. M arkings: A  brown band on white located at the aft end of flare body.

c. Candlepow er: 2, 000, 000
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00o

0.13 IN. (TYR)

ALUMINUM  
BACKGROUND

NAMEPLATE 
ACCORDANCE WITH 
SPEC M IL -P -6 9 0 6

LOCATION OF MFGS. 
NAME OR 
TRADE MARK

BACKGROUND BLACK 
ANODIZE, CHARACTERS 
ALUMINUM

ALUMINUM BACKGROUND 
WITH CHARACTERS 
BLACK ANODIZE

3 .5 0  IN.
(TYP. 3 PLACES)

NOTE

PAINTED STRIPES 
ON ITEMS LOT 
TKL-I-I TO TKL-I-IO 
(3  PLACES)

2.SEGMENTED DECALS 
ON ITEMS LOT 
TKL-t-ll T 0 T K L -H 3  
(2  PLACES)

BOMB,CHEMICAL

F ig u r e  2 - 2 OB. M a rk in g s  f o r  C h e m ic a l  B o m b ,  B L U - 5 2 / B



TAIL FIN ASSEMBLY

n 0 s e  a s s e m b l Yc e n t e r  a s s e m b l y

e n d  c a p

TAIL CONE 
a s s e m b l y

tj v, R L U - 5 2 / B  and B L U - 5 2  A / B  
Figure 2 - 20C. C h e m ic a l  B o m b ,  B L U



IGNITION DISK
THUMB SCREW,

IGNITION DELAY 
SET DIAL

QUAD RING

E JE C T IO N  FU ZE  C A N IS TE R  A S S E M B L Y  
EJECTION TIME DELAY FUSE 

P Y R O  T R A N S F E R

T R A N S F E R  DISK

F IR S T  F IR E  C O M P O S IT IO N

35.914
36.033 C A B L E  J . 

A S S E M B L Y - ^

OUTER
CONTAINER------

C O N TAIN ER  
( S P L IT ) — -

i  .0 6 2

P A R A C H U TE

ILLUMINATE COMPOSITION

t—  4 .8 7 4  _ J  
4 .8 6 2

C O M P R E S S IO N
PAD

END CAP

F ig u r e  2-21. M K 24 , A i r c r a f t  P a r a c h u t e  F l a r e
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d. B u r n in g  t im e :  3 m in u te s ,  g e n e r a te s  3, 500 d e g r e e s  c e n t ig r a d e .

e . L a u n ch in g  m e t h o d :  D r o p p e d ,  d i s p e n s e d ,  o r  th row n  b y  hand f r o m  a i r c r a f t .

1 -7 9 .  O pe r a t io n :  Ig n it ion  and e j e c t i o n  se t t in g s  a r e  m a d e  on  the fu ze  p r i o r  to  la u n ch . 
The s a fe t y  p in  i s  r e m o v e d  as  l a s t  s tep  p r i o r  to la u n ch . A t  lau n ch  the e j e c t i o n  d e la y  
is  a c tu a te d  b y  the f l e x i b l e  s t e e l  c a b le  w hen  it  r e c e i v e s  6 to 12 pounds o f  pu ll .  A t  50 
pou nds  o f  pu ll  the la n y a r d  d i s c o n n e c t  s e p a r a t e s .  W hen the p a ra ch u te  and i l lu m in a te  
c o m p o s i t i o n  a r e  e j e c t e d ,  the ig n i t io n  d e la y  is  in i t ia te d  b y  hot g a s e s  f r o m  the e je c t i o n  
c h a r g e .  The p a r a c h u t e  o p e n s  and the i l lu m in a t in g  c o m p o s i t i o n  is ig n it e d  upon  e x p i r a ­
tion  o f  the ig n it io n  d e la y .

1 -8 0 .  F i l l e r : 15 p ou n d s  o f m a g n e s iu m  and s o d iu m  n itra te .

1 -8 1 .  H a z a r d s : E je c t i o n  c h a r g e ,  a lw a y s  a p p r o a c h  and w o rk  f r o m  the s id e .

I - 8 2 .  D i s p o s a l :  R e f e r  to A F T O  6 0 K - 2 - 2 - 4 .

F L A R E  A I R C R A F T  P A R A C H U T E ,  MK 45

1 -8 3 .  T y p e : F l a r e  A i r c r a f t  P a r a c h u t e .  MK 45 ( r e f e r e n c e  f i g u r e s  2 -2 2 a  and 2 -2 2 b )

1 - 84. Id e n t i f i c a t io n :

a. S iz e :  T he f l a r e  is  o f  a lu m in u m  a l l o y  c o n s t r u c t i o n ,  36 in c h e s  lo n g  and 
5 in c h e s  in d ia m e t e r .  The w e ig h t  i s  28 pou n d s .

b . M a r k in g s :  A  b r o w n  band  on w hite  l o c a t e d  at the aft end o f  the f l a r e  b o d y .

c .  C a n d l e p o w e r :  2, 000, 000

d. B u rn in g  t im e :  2. 5 to 3 m in u te s ,  g e n e r a t e s  3, 500 d e g r e e s  c e n t ig r a d e .

e .  L a u n ch in g  m e t h o d :  C la m p e d  on s u s p e n s io n  lu g s .

1 -8 5 .  O p e r a t io n :  A t  r e l e a s e ,  the la n y a r d  r e m o v e s  the s a fe t y  c l ip  and r e l e a s e s  a 
c o c k e d  s t r i k e r  to ig n ite  a p o s i t i v e  2 s e c o n d  sa fe  s e p a r a t i o n  d e la y .  A t  the e x p ir a t i o n  
o f  the p r e s e t  d e la y ,  the e j e c t i o n  c h a r g e  s e p a r a t e s  the p a r a c h u t e  and c a n d le .  T w o  s e t s  
o f  c a b le s  a r e  a t ta ch ed  to the p a r a c h u t e  sh ro u d  l in e s ,  one o f  w h ich  is  s h o r t e r  than the 
o th e r .  A s  the p a r a c h u t e  i s  d e p lo y e d ,  the s h o r t  s e t  o f  c a b l e s  e x e r t s  a p u ll in g  f o r c e  on 
the f i r in g  pin  a s s e m b l y ,  c o c k i n g  and r e l e a s i n g  the f i r in g  pin  w h ich  ig n i t e s  the f i r in g  
tra in  and c a n d le .  A s  the c a n d le  a p p r o a c h e s  b u rn o u t ,  the r e s u l ta n t  h e a t  fu n c t io n s  an 
e x p lo s i v e  b o l t  r e l e a s i n g  10 sh r o u d  l i n e s ,  c o l l a p s in g  the p a r a c h u t e .

1 -8 6 .  F i l l e r : M a g n e s iu m ,  s o d iu m  n it r a t e ,  and a b in d in g  agent.

1 -8 7 .  H a z a r d s : F l a r e  c a n d le ,  ig n i t e r  a s s e m b l y ,  e x p l o s i v e  b o l t  in  the p a ra ch u te  
a s s e m b l y ,  and the fu ze  MK 364.

1 -8 8 .  D i s p o s a l :  R e f e r  to A F T O  6 0 K - 2 - 2 - 1  0.
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F i g u r e  2-10. B o m b , F r a g m e n ta t io n s  C lu s t e r  MLA1



1 -2 7 .  C lu s t e r  O p e r a t io n :  U pon  r e l e a s e ,  the a r m i n g  w i r e  i s  e x t r a c t e d  f r o m  the 
c lu s t e r  a l l o w in g  the b o m b s  to s e p a r a t e .  F u z e  vane  r o ta t io n  b e g in s  at c lu s t e r  b o m b  
s e p a r a t io n .

N O T E

A n  in ta c t  c lu s t e r  (M 1 A 1 )  m u s t  b e  d i s a s s e m b l e d  
p r i o r  to fu ze  r e m o v a l .

1 -2 8 .  F i l l e r :  T N T  and C o m p  B (14 p e r c e n t  w e ig h t  r a t io )

1 -2 9 .  R e la te d  E q u ip m e n t :  N on e .  The A N - M 4 I A 1  b o m b  is  i s s u e d  a s s e m b l e d  and 
c o m p l e t e l y  fu z e d  in  the M 1A1 c l u s t e r .

1 -3 0 .  H a z a r d s :  The s m o k e  and fu m e s  f r o m  b u rn in g  T N T  is  h ig h ly  t o x i c .

1 -3 1 .  D i s p o s a l :  D etonate

F R A G M E N T A T I O N  C L U S T E R , A N - M 2 8 A 2 ,  1 0 0 - lb

1 -3 2 .  T y p e :  F r a g m e n t a t i o n  C l u s t e r ,  A N -M 2 8 A 2 ,  1 0 0 - l b  ( r e f e r e n c e  f i g u r e s  2 -11  
and 2 -1 2 )

1 -3 3 .  Id e n t i f i c a t io n :

a.

b .

M  131, o r

c .

d.

S iz e :  M  83, 4 - l b  (24 e a ch )

M a r k in g s :

(1) O D  b o m b  b o d y

(2) Y e l l o w  band on n o s e

(3) T y p e  o f  b o m b  fu z in g  m a r k e d  on  c lu s t e r  b o d y ;  that i s ,  M  129, M  130, 
" m i x e d .  "

L u g s :  14 - in ch  s u s p e n s io n ;  m a y  be  c a r r i e d  b y  s in g le  s u s p e n s io n  (N avy).  

F in s :  B o x - t y p e  fin  w ith  d r a g  p la te .

1 -3 4 .  C lu s t e r  O p e r a t io n :  U pon  r e l e a s e ,  the a r m in g  w i r e  i s  w ith d ra w n  and the fu ze  
is  a l l o w e d  to a r m .  T he fu z e  fu n c t io n s ,  p e r m i t t in g  the c l u s t e r  to  op en . The 24 
M  83 f r a g  b o m b s  a r e  d i s p e r s e d  b y  s p r in g  a c t io n .

1 -3 5 .  F i l l e r :  T N T

1 -3 6 .  R e la te d  E q u ip m e n t :

a. N o s e  fu ze

b . A r m i n g  w i r e  - - f a h n s t o c k  c l ip
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F i g u r e  2-11. B o m b ,  F r a g m e n t a t i o n ;  4 -P o u n d ,  M 83
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M E C H A N IC A L  T IM E  F U Z E

F ig u r e  2-12. C lu s t e r ,  F r a g m e n t a t i o n  B o m b :  
1 0 0 - lb .  M 28A 2 , C utaw ay

2-1 6



1 -3 7 . H a z a r d s : The s m o k e  and fu m e s  f r o m  b u rn in g  T N T  is  h ig h ly  t o x i c .

N O T E

The M  131 fu z e  c o n ta in s  an a n t i - d i s t u r b a n c e  
a c t io n .

1 -3 8 .  D i s p o s a l :  D eton a te

F R A G M E N T A T I O N  B O M B S , M  88 and M  81

1 -3 9 .  T y p e :  F r a g m e n t a t i o n  B o m b s ,  M  88 and M  81 ( r e f e r e n c e  f i g u r e s  2 -1 3  and 2 -1 4 )  

1 - 4 0 .  I d e n t i f ic a t io n :

a. S i z e s :

(1) 2 2 0 - l b  M  88

(2) 2 6 0 - l b  M  81

b .  M a r k in g s :

(1) O D  b o m b  b o d y  c o n s t r u c t e d  o f  s p i r a l l y  w ou n d  s q u a r e  s t e e l  w i r e .
T he s i z e  o f  the s q u a r e  s t e e l  w i r e  is  the o n ly  b a s i c  d i f f e r e n c e  o f  the two b o m b s .
The 2 2 0 - lb  i s  1 3 /1 6  in c h  and the 2 6 0 - lb  is  1 in ch .

(2) Y e l l o w  b a n d s  on  n o s e  and ta i l  to id e n t i fy  the f i l l e r .

c .  L u g s :  1 4 - in ch  s u s p e n s io n ;  s in g le  s u s p e n s io n  lu g  on o p p o s i t e  s id e .

d. F in s :  B o x  o r  c o n i c a l .

1 -4 1 .  F i l l e r : C o m p  B o r  T N T  ( 2 2 0 - lb  m a y  u s e  e d n a to l ) .

1 -4 2 .  H a z a r d s : The s m o k e  and fu m e s  f r o m  b u rn in g  T N T  is  h ig h ly  t o x i c .  B oth  
b o m b s  u s e  a u x i l i a r y  b o o s t e r s .

1 -4 3 .  R e la t e d  E q u ip m e n t :

a . N o s e  and ta il  f u z e s .

b .  T a i l  f in s  (b o x  o r  c o n i c a l ) .

c .  A r m i n g  w i r e  a s s e m b l y  w ith  fa h n s to c k  c l i p s .

1 -4 4 .  D i s p o s a l :  D etonate
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T A IL  F U Z E

F ig u r e  2-13. 2 2 0 - lb .  F r a m e n t a t i o n  B o m b  A N -M 8 8  C utaw ay
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Figure 2-14. 260-lb. Fragmentation Bomb AN-M81 Cutaway
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LEAFLET BOMBS, M 1 29 SERIES

1 -4 5 .  T y p e : L eaflet B o m b s ,  M  129 s e r i e s  ( r e f e r e n c e  f i g u r e s  2 -1 5  and 2 -1 6 )

1 -4 6 .  Id e n t i f i c a t io n :

a. S i z e s :  7 5 0 - l b ,  the e x t e r n a l  c o n f ig u r a t i o n  is  s im i l a r  to the 7 5 0 - l b  d e m o ­
l i t io n  b o m b .

b . M a r k in g s :  O l iv e  g r e e n  b o m b  b o d y  m a d e  o f  f i b e r  g la s s .  The b o m b  b o d y  
is  sp l i t  in h a l f  lo n g i t u d in a l ly  in to  two s e c t i o n s  h e ld  to g e th e r  b y  fou r  la t c h e s  on e a ch  
s id e .

c .  L u g s :  T h r e e  r e c e s s e s ,  the two o u ts id e  r e c e s s e s  a r e  f o r  1 4 - in c h  s u s p e n ­
s io n ,  the c e n t e r  r e c e s s  i s  f o r  s in g le  s u s p e n s io n .

d. F in s :  F o u r  f i b e r  g la s s  s e c t i o n s  g lu ed  and r iv e t e d  to g e th e r  to f o r m  a co n e .  
The fin  a s s e m b l y  i s  a t ta ch e d  to the b o m b  b o d y  w ith  e ig h t  D zu s  fa s t e n e r s .

1 -4 7 .  C lu s t e r  O p e r a t io n :  A f t e r  r e l e a s e ,  the M T  fu ze  fu n c t io n s  at a p r e d e t e r m i n e d  
t im e  c a u s in g  d e ton a tin g  c o r d  to d e ton a te ,  s e p a r a t in g  the tw o b o d y  s e c t i o n s ,  d e ta ch in g  
the f in  a s s e m b l y  and r e l e a s i n g  the l e a f l e t s .

1 -4 8 .  F i l l e r : L e a f l e t s

1 -4 9 .  H a z a r d s : E x p l o s iv e  c o m p o n e n t s  o f  the fu z e ,  b o o s t e r ,  and d eton ating  c o r d .  

1 -5 0 .  R e la te d  E q u ip m e n t :

a. N o s e  fu z e  (M T )  w ith  a d a p te r  b o o s t e r .

b . A r m i n g  w i r e  a s s e m b l y .

c .  F in  a s s e m b l y .

1 -5 1 .  D i s p o s a l :  B u rn

IN C E N D IA R Y  B O M B , A N -M 4 7 A 4 ,  1 0 0 - lb

1 -5 2 .  T y p e : I n c e n d ia r y  B o m b ,  A N -M 4 7 A 4 ,  1 0 0 - lb  ( r e f e r e n c e  f i g u r e s  2 -1 7 a  and 17b) 

1 -5 3 .  I d e n t i f ic a t io n :

a. S iz e :  10 0 - l b  A N - M 4 7 A 4

b . M a r k in g s :

(1) G r e e n  b o d y ,  y e l l o w  ban d  w ith  r e d  m a r k i n g s .

(2) C y l i n d r i c a l  b o d y ,  rou n d  n o s e ,  t a p e r e d  a ft  s e c t i o n  with  w e ld e d  on 
b o x  fin  c o n s t r u c t e d  o f  thin s h e e t  s t e e l .

c .  L u g s :  S u s p e n s io n  b a n d s  e q u ip p e d  w ith  h e a v y  gauge  s u s p e n s io n  lu g s .  F o r  
s in g le  s u s p e n s io n ,  r e m o v e  one band.
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F i g u r e  2-15. B o m b ,  7 5 0 - lb .  L e a f le t ,  M  129 S e r ie s
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P o s i t i o n in g  o f  D etonat in g  C o r d  T h ro u g h  O pen in g  in  B a s e  
o f  F u z e  W e l l

Figure 2-16. Fuzing Components of Leaflet Bomb, M129 Series
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51. "7

1.0

1 0 0 - lb  S m ok e  o r  I n c e n d ia r y  B o m b  A N -M 4 7 A 4 ,  E x t e r i o r  V ie w
F ig u r e  2-17A

BOMB BODY

ARMING WIRE ASSEMBLY

FAHNESTOCK CLIP

BURSTER

BURSTER WELL ASSEMBLY

NUT

nos'e  FUZE L0CK w ash er

F ig u r e  2 -17B . 1 0 0 - lb .  S m o k e  o r  I n c e n d ia r y  B o m b  A N -M 4 7 A 4 ,
E x p lo d e d  V iew
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d. F in s :  W e ld e d  on b o x  type .

1 -5 4 .  F i l l e r : W P  o r  P W P .  P W P  is  m o r e  e f f e c t iv e  than W P  b e c a u s e  o f  i t s  l o n g e r  
b u rn in g  t im e ,  r e d u c e d  p i l la r in g ,  and i n c r e a s e d  a n t ip e r s o n n e l  e f f e c t .

1 -5 5 .  H a z a r d s :  W P  p r e c a u t io n s  a p p ly .  L e a k e r s  c o u ld  deton ate  f r o m  h eat .

1 -5 6 .  R e la te d  E q u ip m e n t :

a. N o s e  fu z e .

b . B u r s t e r  M  18 o r  M  20 (b la ck  p o w d e r / t e t r y l ) .

c .  A r m i n g  w i r e  a s s e m b l y .

1 -5 7 .  D i s p o s a l :  D etonate

B L U  SE R IE S  F IR E  B O M B

1 -5 8 .  T y p e : B L U  S e r i e s  F i r e  B o m b  ( r e f e r e n c e  f i g u r e  2 -1 8 )

1 -5 9 .  I d e n t i f ic a t io n :

a. S i z e s :

(1) B L U  1 /B  s e r i e s  7 5 0 - l b

(2) B L U  1 0 /B  s e r i e s  2 5 0 - lb

(3) B L U  2 3 /B  5 0 0 - lb

(4) B L U  2 7 /B  p r e f i l l e d  7 5 0 - lb

(5) B L U  3 2 /B  p r e f i l l e d  5 0 0 - lb

b . M a r k in g s :  U n pa in ted  a lu m in u m  a l l o y  c o n s t r u c t i o n .  N o  c o l o r  c o d e  on  the 
p r e f i l l e d  (n a p a lm  B ) .  The B L U - 1 ,  10, and 2 3 /B  m a y  h ave  a 3 - i n c h  r e d  ban d  on  the 
n o s e  and ta il .  A l l  b o m b s  a r e  tip  tank type  c o n f ig u r a t io n .

c .  L u g s :  A l l  B L U  s e r i e s  f i r e  b o m b s  a r e  e q u ip p e d  f o r  1 4 - i n c h  s u s p e n s io n .

d. F in s :  The u s e  o f  f in  a s s e m b l i e s  i s  o p t ion a l  e x c e p t  f o r  the B L U  10 s e r i e s .  
N o  f in  a s s e m b l y  i s  p r o v id e d  f o r  the B L U  10 s e r i e s .

1 -6 0 .  F i l l e r :  The B L U - 1 ,  10, and 23 u s e  n a p a lm ; the B L U - 2 7  and 32 u s e  n a p a lm  B . 

1 -6 1 .  H a z a r d s :  F i r e .  W h en  fu z e d ,  a l l  b o m b s  w i l l  c o n ta in  " A L W A Y S  A C T I O N "  fu z in g .  

1 -6 2 .  R e la te d  E q u ip m e n t :

a. F u z e s  /  ig n it e r  s (n ose  and ta i l ) .

b .  F in  a s s e m b l y  (o p t io n a l ) .

c .  C a b le  and in i t ia to r  a s s e m b l i e s .
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F ig u r e  2-18> B L U  S e r i e s  F i r e  B o m b  and C o m p o n e n ts  (T y p ic a l )
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1-63. Disposal: Burn

N O T E

P r e f i l l e d  n a p a lm  B b o m b s  h ave  w e ld e d  s e a m s .

M  36 IN C E N D I A R Y  C L U S T E R / T H  3, 4 - l b ,  M  126 B O M B

1 -  64. T y p e : M  36 I n c e n d ia r y  C lu s t e r  / TH 3, 4 - l b ,  M  1 26 b o m b  ( r e f e r e n c e  f i g u r e s
2 -  19a and 2 - 1 9b)

1 -6 5 .  Id e n t i f i c a t io n :

a. S i z e s :  T he M  36 in c e n d ia r y  b o m b  c l u s t e r  ( 7 5 0 - lb )  c o n s i s t s  o f  an M  30 
c lu s t e r  a d a p ter  lo a d e d  w ith  182 M  126 in c e n d ia r y  b o m b s  ( 4 - l b ) .

b .  M a r k in g s :  O l iv e  g r e e n  c o l o r ,  c l a m  s h e l l  type  b o d y ;  r e d  band  on  n o s e  o f  
c l u s t e r .

c .  L u g s :  T h r e e  th r e a d e d  s u s p e n s io n  lug  m ou n t in g  h o l e s .  The tw o o u te r  h o le s  
o r  the c e n t e r  h o le  m a y  b e  u s e d ,  d ep en d in g  on  s u s p e n s io n  u s e d .

d. F in s :  A  c o n i c a l  type  a t ta ch e d  to the c l u s t e r  b y  a l o c k  r in g  and tie r o d .

1 -6 6 .  C lu s t e r  O p e r a t i o n : A t  r e l e a s e ,  the a r m in g  w i r e  i s  w ith d ra w n  f r o m  the m e c h a n ­
i c a l  t im e  fu z e s  a l l o w in g  vane  r o ta t io n  to a r m  the f u z e s .  T he fu z e s  fu n c t io n ,  d e ton a t in g  
the d e ton a tin g  c o r d  in  the u p p e r  and l o w e r  c lu s t e r  c a s in g s  h inge  tube, a l lo w in g  the 
c a s in g s  to  s e p a r a t e .  The M  126 b o m b s  fa l l  f r e e  o f  the c l u s t e r ,  a r m  on s e p a r a t io n ,  
and fu n c t io n  on  im p a c t .

1 -6 7 .  F i l l e r : 182, 4 - l b ,  TH 3 in c e n d ia r y  b o m b s  (M G b o m b  b o d y  w ith  TH 3 f i l l e r )

1 -6 8 .  H a z a r d s :  A  2 2 - f o o t  len g th  o f  d e ton at ing  c o r d  is  l o c a t e d  in  the h in ge  tube o f  
the c l u s t e r .

N O T E

The A N - M 5 0 X A 3 ,  4 - l b ,  T H  3 i n c e n d i a r y  b o m b ,  c o n ta in s  an 
e x p l o s i v e  c h a r g e .  T h is  b o m b ,  m in u s  i t s  f in  a s s e m b l y ,  lo o k s  
id e n t i c a l  to the M  1 26 b o m b .

1-69. Related Equipment:

a . T w o  M T  ta i l  fu z e s .

b .  F in  a s s e m b l y .

c .  A r m i n g  w i r e  a s s e m b l y  w ith  fa h n s to c k  c l i p s .

1 -7 0 .  D i s p o s a l :  B u rn
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LOCK RING FIN ASSEMBLY

F i g u r e  2 -19A . In c e n d ia r y  B o m b  C lu s t e r ,  M 35 o r  M 36, 
E x p lo d e d  V ie w

1 2 3 4 5

1 Thermate
2 Body
3 Safety plunger

4 Fin body
5 Tail plunger
6 Fin

7 Holder and firing assemblies
8 Nose (iron)

F ig u r e  2 -19B . B o m b ,  I n c e n d ia r y :  TH 3, 4 -P o u n d ,  M126 
C u ta w a y  V ie w
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1 -  71.
2 -  20b,

C H E M I C A L  B O M B S , B L U  5 2 /B  and B L U  52 A / B

T y p e : C h e m i c a l  B o m b s ,  B L U  5 2 /B  and B L U  52 A / B  ( r e f e r e n c e  f i g u r e s  2 -2 0 a ,  
and 2 - 2 0 c )

1 -7 2 .  Id e n t i f i c a t io n :

a. S i z e s :  7 5 0 - l b  m o d i f i e d  B L U  1 C /B  f i r e  b o m b .

b . M a r k in g s :

(1) B L U  5 2 / B - - O D  b o m b  b o d y  c o n s t r u c t e d  o f  a lu m in u m . T h r e e  g r a y  
s t r i p e s  l o c a t e d  on the n o s e ,  ta i l ,  and c e n t e r  s e c t i o n s .  T h e s e  s t r i p e s  a r e  3 - 1 / 2  in c h e s  
w id e  w ith  a 1 / 2  in c h  r e d  s t r ip e  c e n t e r e d  on the g r a y .

(2) B L U  52 A / B - - g r a y  b o m b  b o d y  c o n s t r u c t e d  o f  a lu m in u m . T w o  d e c a l s ,  
one e a c h  on  n o s e  and ta i l ,  1 - 1 / 2  in c h e s  w ide  with  tw o r e d  s t r i p e s  1 / 2  in ch  w ide  c e n ­
t e r e d  in  g ra y .

c . L u g s : 1 4 - i n c h  s u s p e n s io n .

d. F in s : W e ld e d  o r  b o l t e d  c o n s t r u c t i o n .

1 -7 3 .  F i l l e r :

a. B L U  5 2 / B - - 2 5 9  p ou nd s  o f  C S -1

b .  B L U  52 A / B - - 2 5 9  p ou nd s  o f  C S - 2  

1 -7 4 .  H a z a r d s : CS i s  an i r r i t a t i o n  c h e m i c a l  agent.

1 -7 5 .  R e la te d  E q u ip m e n t :  T a i l  f in  a s s e m b l y .

N O T E

T he b o m b s  do not  c o n ta in  e x p l o s i v e  c o m p o n e n t s .
T h e y  fu n c t io n  b y  b u r s t in g  u p o n  i m p a c t  to 
d i s s e m in a t e  the c h e m i c a l  agent.

1 -7 6 .  D i s p o s a l : D e c o n ta m in a te  (D is a s t e r  P r e p a r e d n e s s )

F L A R E ,  A I R C R A F T  P A R A C H U T E ,  M K 24 SE R IE S  

1 -7 7 .  T y p e :  F l a r e ,  A i r c r a f t  P a r a c h u t e ,  MK 24 s e r i e s  ( r e f e r e n c e  f i g u r e  2 -2 1 )  

1 -7 8 .  Id e n t i f i c a t io n :

a . S iz e :  T he f l a r e  i s  a lu m in u m  a l l o y  c o n s t r u c t i o n ,  35. 9 in c h e s  lo n g  and 
4. 8 in c h e s  in  d ia m e t e r .  W e ig h t  i s  27 p ou n d s .

b . M a r k in g s :  A  b r o w n  ban d  on  w hite  l o c a t e d  at the aft end o f  f l a r e  b o d y .

c .  C a n d l e p o w e r :  2, 000, 000
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d. B u r n in g  t im e :  3 m in u te s ,  g e n e r a te s  3, 500 d e g r e e s  c e n t ig r a d e .

e . L a u n ch in g  m e t h o d :  D r o p p e d ,  d i s p e n s e d ,  o r  th row n  b y  hand f r o m  a i r c r a f t .

1 -7 9 .  O pe r a t io n :  Ig n it ion  and e j e c t i o n  se t t in g s  a r e  m a d e  on  the fu ze  p r i o r  to  la u n ch . 
The s a fe t y  p in  i s  r e m o v e d  as  l a s t  s tep  p r i o r  to la u n ch . A t  lau n ch  the e j e c t i o n  d e la y  
is  a c tu a te d  b y  the f l e x i b l e  s t e e l  c a b le  w hen  it  r e c e i v e s  6 to 12 pounds o f  pu ll .  A t  50 
pou nds  o f  pu ll  the la n y a r d  d i s c o n n e c t  s e p a r a t e s .  W hen the p a ra ch u te  and i l lu m in a te  
c o m p o s i t i o n  a r e  e j e c t e d ,  the ig n i t io n  d e la y  is  in i t ia te d  b y  hot g a s e s  f r o m  the e je c t i o n  
c h a r g e .  The p a r a c h u t e  o p e n s  and the i l lu m in a t in g  c o m p o s i t i o n  is ig n it e d  upon  e x p i r a ­
tion  o f  the ig n it io n  d e la y .

1 -8 0 .  F i l l e r : 15 p ou n d s  o f m a g n e s iu m  and s o d iu m  n itra te .

1 -8 1 .  H a z a r d s : E je c t i o n  c h a r g e ,  a lw a y s  a p p r o a c h  and w o rk  f r o m  the s id e .

I - 8 2 .  D i s p o s a l :  R e f e r  to A F T O  6 0 K - 2 - 2 - 4 .

F L A R E  A I R C R A F T  P A R A C H U T E ,  MK 45

1 -8 3 .  T y p e : F l a r e  A i r c r a f t  P a r a c h u t e .  MK 45 ( r e f e r e n c e  f i g u r e s  2 -2 2 a  and 2 -2 2 b )

1 - 84. Id e n t i f i c a t io n :

a. S iz e :  T he f l a r e  is  o f  a lu m in u m  a l l o y  c o n s t r u c t i o n ,  36 in c h e s  lo n g  and 
5 in c h e s  in d ia m e t e r .  The w e ig h t  i s  28 pou n d s .

b . M a r k in g s :  A  b r o w n  band  on w hite  l o c a t e d  at the aft end o f  the f l a r e  b o d y .

c .  C a n d l e p o w e r :  2, 000, 000

d. B u rn in g  t im e :  2. 5 to 3 m in u te s ,  g e n e r a t e s  3, 500 d e g r e e s  c e n t ig r a d e .

e .  L a u n ch in g  m e t h o d :  C la m p e d  on s u s p e n s io n  lu g s .

1 -8 5 .  O p e r a t io n :  A t  r e l e a s e ,  the la n y a r d  r e m o v e s  the s a fe t y  c l ip  and r e l e a s e s  a 
c o c k e d  s t r i k e r  to ig n ite  a p o s i t i v e  2 s e c o n d  sa fe  s e p a r a t i o n  d e la y .  A t  the e x p ir a t i o n  
o f  the p r e s e t  d e la y ,  the e j e c t i o n  c h a r g e  s e p a r a t e s  the p a r a c h u t e  and c a n d le .  T w o  s e t s  
o f  c a b le s  a r e  a t ta ch ed  to the p a r a c h u t e  sh ro u d  l in e s ,  one o f  w h ich  is  s h o r t e r  than the 
o th e r .  A s  the p a r a c h u t e  i s  d e p lo y e d ,  the s h o r t  s e t  o f  c a b l e s  e x e r t s  a p u ll in g  f o r c e  on 
the f i r in g  pin  a s s e m b l y ,  c o c k i n g  and r e l e a s i n g  the f i r in g  pin  w h ich  ig n i t e s  the f i r in g  
tra in  and c a n d le .  A s  the c a n d le  a p p r o a c h e s  b u rn o u t ,  the r e s u l ta n t  h e a t  fu n c t io n s  an 
e x p lo s i v e  b o l t  r e l e a s i n g  10 sh r o u d  l i n e s ,  c o l l a p s in g  the p a r a c h u t e .

1 -8 6 .  F i l l e r : M a g n e s iu m ,  s o d iu m  n it r a t e ,  and a b in d in g  agent.

1 -8 7 .  H a z a r d s : F l a r e  c a n d le ,  ig n i t e r  a s s e m b l y ,  e x p l o s i v e  b o l t  in  the p a ra ch u te  
a s s e m b l y ,  and the fu ze  MK 364.

1 -8 8 .  D i s p o s a l :  R e f e r  to A F T O  6 0 K - 2 - 2 - 1  0.
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PART TWO

F U Z E S

M E C H A N IC A L  I M P A C T  F U Z E ,  NO SE, V A N E  A R M IN G  
M  103 thru  M  165 SE R IE S

<3-1. T y p e : M e c h a n i c a l  I m p a c t  F u z e ,  N o s e ,  V ane A r m in g  M 103 thru M 165 
S e r i e s  ( r e f e r e n c e  f ig u r e  2 -Z 3 )

2 -2 .  Id e n t i f i c a t io n :

a. B lu n t  n o s e  vane cu p  with  the w o r d s  " D E E P  S L O T  D E L A Y "  and "S H A L L O W  
S L O T  IN S T "  s ta m p e d  on the fuze  b o d y  f la n g e .

b . W ith  the e x c e p t io n  o f  the M  148 fu z e ,  the M 103A1 is ty p ic a l  in s i z e  and 
a p p e a r a n c e  o f  the M 103 s e r i e s .  The M  148 has d i f f e r e n t  b o d y  th re a d s  and the co n to u r  
o f  its  b o o s t e r  r e s e m b l e s  that o f  the s ta n d a rd  J a p a n e se  N avy  ga in e .

2 -3 .  H a z a r d o u s  C o m p o n e n t s :

a. P r i m e r .

b. D e la y  c o lu m n .

c .  D etonator .

d. T w o d e to n a to r  le a d s .

e . B o o s t e r ,  a p p r o x im a t e ly  7 o u n c e s  o f  t e t r y t o l .

2 -4 .  F u n c t io n :  A t  r e l e a s e ,  the a r m in g  w i r e  i s  e x t r a c t e d  a l l o w in g  vane ro ta t io n ,  
ca u s in g  the a r m in g  s c r e w  to u n th re a d ,  l i f t in g  the vane cu p  c l e a r  o f  the s a fe t y  d i s c s  
and a l lo w in g  the d e to n a to r  s l i d e r  to p o s i t i o n  i t s e l f  u n d e r  one o f  the d e to n a to r  l e a d s .  
I m p a c t  c a u s e s  d e to n a t io n .  The d e la y  f i r in g  p in  a lw a y s  s t r i k e s  the d e la y  p r i m e r ,  
ign it in g  the d e la y  c o lu m n  w h ich  d e to n a te s  the b o o s t e r  r e g a r d l e s s  o f  fu ze  sett ing .

M E C H A N IC A L  I M P A C T  F U Z E ,  N O SE , V A N E  A R M E D  
M  904 SE R IE S

2 -5 .  T y p e j  M e c h a n i c a l  I m p a c t  F u z e ,  N o s e ,  V ane A r m e d  M  904 S e r i e s  
( r e f e r e n c e  f i g u r e s  2 -2 4 a ,  2 -2 4 b ,  and 2 - 2 4 c )

2 - 6. I d e n t i f ic a t io n :

a. The M  904 has a t w o - b la d e d  a r m in g  v a n e ,  w h ich  m a y  o r  m a y  n o t  be  s e ­
c u r e d  to the n o s e  a s s e m b l y  b y  a o n e - i n c h  h e x  nut.

b. The a r m in g  d e la y  in d ic a t o r  p la te  i s  a t ta ch e d  to  the fu z e  b o d y  b y  fou r  s c r e w s .  
T w o f l a n g e s ,  1 8 0 °  a p a r t ,  ex ten d  ou tw a rd  f r o m  this p la te .
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F ig u r e  2 -2 4 A .  F u z e  N o s e  M 904

R O T O R  D E N T  S P R IN G

R O TO R  T O R Q U E  S P R IN G

BOTTOM VIEW 
(B O O S T E R  R E M O V E D )

Figure 2-24B. Fuze M904 Top and Bottom View
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GOVERNOR

F i g u r e  2 - 2 4 C .  F u z e  M904 C ut a w a y  V i e w
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2-7. Hazardous Components:

a. D e la y  e le m e n t .

b. R e la y  e le m e n t .

c .  D e t o n a t o r .

d. D e to n a to r  l e a d - i n .

e .  B o o s t e r .

2 -8 .  F u n c t io n :  R o ta t io n  o f  the a r m in g  vane turns  the g o v e r n o r  d r u m  w h ich  turns 
the a r m i n g  s top  a s s e m b l y  and the s t r i k e r .  The f i r in g  pin i s  k e y e d  to the s t r i k e r ,  as  
a r e s u l t  the f i r in g  p in  and f i r in g  pin gu ide  turn with  the s t r i k e r .  W h en  a r m in g  t im e  
has e la p s e d ,  the s t r i k e r  s p r in g  f o r c e s  the s t r ik e r  a g a in s t  the b o t t o m  o f  the a r m in g  
s to p  a s s e m b l y  and the s p r in g  lo a d e d  s t r ik e r  b a l l  is  f o r c e d  in to  the s p a c e  a b o v e  the 
f i r in g  pin. S im u lta n e o u s ly ,  a lo n g itu d in a l  s lo t  a l ig n s  with the s te m  o f  the r o t o r  
r e l e a s e .  T h is  a l l o w s  the r o t o r  r e l e a s e  to c l e a r  the r o t o r ,  the r o t o r  p iv o ts  and a l ig n s  
the d e to n a to r .

M E C H A N IC A L  I M P A C T  F U Z E ,  N O SE, V A N E  A R M IN G  
M 1 1 0 ,  M  1 26, M 1 58, and M  1 59 SE R IE S

2 -9 .  T y p e : M e c h a n i c a l  I m p a c t  F u z e ,  N o s e ,  V a n e  A r m in g  M  1 1 0, M  126,
M  158, and M 159 S e r i e s  ( r e f e r e n c e  f i g u r e s  2 -2 5 a ,  2 - 25b, and 2 - 2 5 c )

2 -1 0 .  Id e n t i f i c a t io n :

a. The M 110 h as  tw o a r m in g  w i r e  g u id e s ,  a " C "  b l o c k ,  a r m i n g  s l e e v e ,  and 
an in - l in e  d e to n a to r .

b .  The M  126 is  id e n t i c a l  to the M  110 e x c e p t  it  h as  a s te e l  c y l i n d e r  the s a m e  
s iz e  as  the b o o s t e r .

c .  The M  1 58 and M  159 a r e  s i m i l a r  to the M 110 e x c e p t  it  has no  "C  "  b l o c k ;  
the s t r i k e r  m o v e s  up  w h i le  a r m i n g  and the d e to n a to r  is  h e ld  ou t  o f  l in e .  The d i f f e r e n c e  
b e tw e e n  the M  1 58 and M  159 is  the M  1 58 has  a l a r g e r  b o o s t e r  than the M  159.

2 -1 1 .  H a z a r d o u s  C o m p o n e n t s :

a. D e to n a to r

b. D et  le a d  (M  158 o n ly )  '

c .  B o o s t e r  c h a r g e  ( e x c e p t  the M  126)

2 -1 2 .  F u n ct ion :

a. M  110 and M  1 2 6 - - v a n e  r o ta t io n  c a u s e s  the m o v a b l e  g e a r  and a r m in g  
s le e v e  to m o v e  d o w n w a r d  as the a r m in g  s l e e v e  u n th re a d s  f r o m  the a r m in g  hub. W hen 
the a r m in g  s l e e v e  c l e a r s  the s a fe t y  b l o c k ,  the b l o c k  fa l l s  aw ay , a r m in g  the fu ze .

b .  M  1 58 and M  1 5 9 - - v a n e  ro ta t io n  c a u s e s  the m o v a b l e  g e a r ,  a r m in g  s le e v e  
f i r in g  pin and s t r i k e r  to m o v e  u p w a rd  a s  the a r m in g  s l e e v e  th r e a d s  in to  the a r m in g
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F i g u r e  2 -2 5 A .  F ig u r e  2 -2 5 B .

N o s e  F u z e  A N -M 1 5 8  and A N -1 5 9  N o s e  F u z e  A N -M 126A 1

Figure 2-25C. Nose Fuze AN-M126A1 thru M193
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hub. A f t e r  r e q u i r e d  vane  r o t a t io n ,  the f i r in g  pin c l e a r s  the d et  r o t o r  a l l o w in g  it to 
ro ta te  to the a r m e d  i n - l i n e  p o s i t i o n .  The d et  r o t o r  is  l o c k e d  in p o s i t i o n .

M E C H A N I C A L  I M P A C T  F U Z E ,  T A IL ,  V A N E  A R M IN G  
M  100 and M  189 SER IE S

2 -1 3 .  T y p e : M e c h a n i c a l  I m p a c t  F u z e ,  T a i l ,  V ane A r m in g  M  100 and 
M  189 S e r i e s  ( r e f e r e n c e  f i g u r e s  2 -2 6 ,  2 -2 7 a ,  2 -2 7 b ,  and 2 - 2 7 c )

2 -1 4 .  Id e n t i f i c a t i  on :

a. The M  1 00 s e r i e s  fu z e s  d i f f e r  e x t e r n a l l y  f r o m  e a c h  o th e r  in  a r m in g  s t e m  
tube len gth .

b . The M  189 s e r i e s  fu z e s  d i f f e r  f r o m  e a c h  o th e r  in  the len g th  o f  the f l e x ib le  
d r iv e  shaft.

c .  The tw o g r o u p s  o f  fu z e s  d i f f e r  f r o m  e a c h  o th e r  in  the type o f  a r m in g  vane 
m e c h a n i s m  e m p l o y e d .

2 -1 5 .  H a z a r d o u s  C o m p o n e n t s :

a. P r i m e r  d e to n a to r .

b . B la c k  p o w d e r  d e la y  c o lu m n .

2 -1 6 .  F u n c t io n :  V ane  r o ta t io n  c a u s e s  the a r m in g  s t e m  to u n th re a d  f r o m  the in e r t ia  
p lu n g e r ,  a r m i n g  the fu z e .  W h en  the a r m in g  s t e m  u n t h r e a d s  f r o m  the fu z e  b o d y  ca p ,  
the v a n e s ,  b e a r in g  cu p  a s s e m b l y ,  and a r m i n g  s te m  fa l l  f r e e  f r o m  the fu ze  as  a unit. 
The M  189 a r m i n g  s t e m  is  u n th r e a d e d  f r o m  the in e r t i a  p lu n g e r  b y  r o ta t io n  o f  the 
a n e m o m e t e r  and the f l e x ib l e  shaft . The fu ze  is  a r m e d  w h en  the a r m in g  s te m  c l e a r s  
the in e r t ia  p lu n g e r .

M E C H A N IC A L  I M P A C T  F U Z E ,  T A I L ,  V A N E  A R M IN G  
M  11 2 and M  11 5 SE R IE S

2 -1 7 .  T y p e :  M e c h a n i c a l  I m p a c t  F u z e ,  T a i l ,  V ane  A r m i n g  M  112 and 
M  115 S e r i e s  ( r e f e r e n c e  f i g u r e  2 -2 8 )

2 -1 8 .  Id e n t i f i c a t io n :

a. The fu ze  d e s ig n a t i o n  m a y  be p r in te d  o r  s t a m p e d  on  the c y l i n d r i c a l  s u r fa c e  
o f  the fu ze  b o d y .

b . T h e s e  fu z e s  d i f f e r  in th e ir  a r m in g  s t e m  tube len g th .  The M  115 s e r i e s  
u s e s  a g e a r  r e d u c t io n  s y s t e m  id e n t i c a l  to the M  100 s e r i e s .  The M  112 s e r i e s  u s e s  
a d i r e c t  d r iv e  s y s t e m .

2 -1 9 .  H a z a r d o u s  C o m p o n e n t s :

a. P r i m e r  d e to n a to r .

b .  D e la y  m ix t u r e  and r e l a y .
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AN T I-CREEP  SPRING-

PRIMER-DETONATOR I 
ASSEMBLY I

■ VANE

R

Vfi

__in:□ad ft £— — —------

■ COTTER PIN 

-PRIMER

■ DELAY HOLDER 

-DELAY ELEMENT 

RELAY 

-DETONATOR 

-DETONATOR HOLDER

Figure 2-26. Tail Fuze Series and cutaway View
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. 5 0 "  DIA

_ i _________________

Fi gur e 2- 27A.

T a il  F u z e  M190 
and M191

F i g u r e  2 -2 7 B .

T a i l  F u z e  M190 and M191 
C utaw ay  V ie w

F i g u r e  2 -2 7 C .  F u z e  M190 and M191
A r m i n g  D r iv e  A s s e m b l y
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A N T I-CREEP  SPRING

M16A1 PRIMER  
DETONATOR ASSEMBLY

Figure 2-28. Tail Fuze AN-M115 and Cutaway View

2-45



2 - 2 0 .  F u n c t io n :  V ane  r o ta t io n  c a u s e s  the a r m in g  s t e m  to u n th re a d  f r o m  the in e r t ia  
p lu n g e r ,  a r m in g  the fu z e .  U pon  im p a c t ,  the in e r t ia  p lu n g e r  o v e r c o m e s  the c r e e p  
s p r in g  and m o v e s  f o r w a r d .  W h en  the p lu n g e r  a d v a n c e s  s u f f i c i e n t ly ,  l o c k b a l l s  a r e  
c a m m e d  o u tw a rd  in to  c o u n t e r b o r e d  a r e a s  o f  the fu z e ,  r e l e a s i n g  the c o c k e d  s t r i k e r .

M E C H A N I C A L  I M P A C T  F U Z E ,  T A IL  M  905

2 -2 1 .  T y p e :  M e c h a n i c a l  I m p a c t  F u z e ,  T a i l  M  905  ( r e f e r e n c e  f i g u r e s  
2 -2 9 a ,  2 -2 9 b ,  and 2 - 2 9 c )

2 -2 2 .  I d e n t i f i c a t io n :

a. The fu z e  d e s ig n a t i o n  is  s ta m p e d  on the c y l i n d r i c a l  s u r fa c e  o f  the fu ze
b o d y .

b .  The fu z e  h a s  s e l e c t i v e  a r m i n g  t im e d e la y s  o f  4 to 20 s e c o n d s  in  2 - s e c o n d  
and 4 - s e c o n d  i n t e r v a l s  w h ic h  a r e  m a r k e d  on  the fu z e  b o d y .

c .  A n  u p p e r  in s p e c t i o n  w in d o w  p r o v i d e s  v i s u a l  in d ic a t io n  o f  the c o n d it io n  o f  
the fu z e .

2 -2 3 .  H a z a r d o u s  C o m p o n e n t s :

a. D e la y  e l e m e n t .

b .  R e l a y  e l e m e n t .

c .  D e t o n a t o r .

2 -2 4 .  F u n c t io n :  V ane  r o ta t io n  c a u s e s  r o ta t io n  o f  the d r iv e  sha ft ,  g o v e r n o r ,  r e d u c ­
t ion  g e a r ,  and in t e r n a l  g e a r .  The in te r n a l  g e a r ,  f i r in g  p in  and f i r in g  p in  gu ide  a r e  
k e y e d  to ro ta te  as a un it .  A r m i n g  t im e  is  c o m p l e t e  w h en  the p r o j e c t i o n  o f  the i n t e r ­
na l g e a r  r e a c h e s  a s to p  on  the fu z e  b o d y .  S im u lta n e o u s ly ,  the f i r in g  pin  i s  a r m e d  
and the r o t o r  r e l e a s e  a s s e m b l y  a l l o w s  the d e t  r o t o r  to a l ig n .  The fu ze  fu n c t io n s  on  
i m p a c t  as in e r t ia  d r i v e s  the f i r in g  p in  in to  the d e la y  e le m e n t .

M E C H A N I C A L  I M P A C T  F U Z E ,  T A IL ,  V A N E  A R M IN G  M  906

2 -2 5 .  T y p e :  M e c h a n i c a l  I m p a c t  F u z e ,  T a i l ,  V ane  A r m i n g  M  906 
( r e f e r e n c e  f i g u r e s  2 -3 0 a ,  2 -3 0 b ,  and 2 - 3 0 c )

2 -2 6 .  Id e n t i f i c a t io n :

a. The fu ze  d e s ig n a t i o n  m a y  b e  p r in te d  o r  s t a m p e d  on  the c y l i n d r i c a l  s u r fa c e
o f  the fu ze  b o d y .

b . The f u z e  h a s  no p r o v i s i o n  f o r  s e l e c t i v e  a r m i n g  d e la y .  The a r m i n g  t im e  
o f  1. 97 + 0. 4 s e c o n d s  i s  p r e d e t e r m i n e d  b y  d e s ig n .

c .  T he T 5  and T 6  d e la y  e l e m e n t s  p r o v id e  i m p a c t  f i r in g  d e la y s .
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F U Z E  /  IN P U T  D R IV E  \
/  H O U S IN G  T IM IN G  LOCK

W ARN IN G  W INDO W

F i g u r e  2 -2 9 A .  T a i l  F u z e  M 905

ARM IN G  G O V ER N E D

F i g u r e  2 -2 9 B .  F u z e  M 905 A r m in g  A s s e m b l y

REDUCTION G EAR TRAIN FIR ING  PIN ASSEM BLY

—  INPUT DR IVE  ASSEM BLY  TIMING SPRING LOCK ROTOR R E LE A SE  ASSEM BLY

Figure 2-29C. Fuze M905 Cutaway View
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W IN D O W

R O T O R  C A P

INPUT D R I V E  A S S Y

F ig u r e  2 -3 0 A .  T a i l  F u z e  
M 906

F ig u r e  2 -  3033. F u z e  M 906  D r iv e  A s s e m b l y

FUZED BODY

Figure 2-30C. Fuze M906 Cutaway View
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2 -2 7 .  H a z a r d o u s  C o m p o n e n t s :

a . T5 o r  T 6  s e r i e s  d e la y  e l e m e n t s .

b . R o t a r y  d e to n a to r .

2 -2 8 .  F u n c t io n :  V ane  r o ta t io n  is  t r a n s m it te d  th rou gh  the f l e x ib l e  sh a ft  to the input 
d r iv e  a s s e m b l y  and r e d u c t io n  g e a r  tra in  w h ich  d r iv e  the p lu n g e r  r e l e a s e  s c r e w .  
R o ta t io n  o f  the p lu n g e r  r e l e a s e  s c r e w  c a u s e s  the s c r e w  to be w ith d ra w n  f r o m  the 
p lu n g e r  a s s e m b l y .  A s  the p lu n g e r  r e l e a s e  s c r e w  r o t a t e s ,  the r o t o r  r e l e a s e  s c r e w ,  
w h ich  i s  k e y e d  to the p lu n g e r  r e l e a s e  s c r e w ,  w i th d r a w s  f r o m  the r o t a r y  a s s e m b l y  
c a v i t y  and f r e e s  the r o t o r  to m o v e  to the a l ig n e d  p o s i t i o n .  U pon  im p a c t ,  the p lu n g er  
a s s e m b l y  m o v e s  f o r w a r d .  W h en  the an nu lar  g r o o v e  in  the p lu n g e r  a l ig n s  w ith  the 
s t e e l  b a l l  that r e s t r a i n s  the f i r in g  p in , the b a l l  i s  f o r c e d  in to  the p lu n g e r  g r o o v e  and 
f r e e s  the f i r in g  p in .

F U Z E ,  T A I L ,  C H E M I C A L  L O N G  D E L A Y ,  A N T I -W I T H D R A W A L ,  
B O O B Y T R A P P E D  M 123

2 -2 9 .  T y p e : F u z e ,  T a i l ,  C h e m ic a l  L o n g  D e la y ,  A n t i -W i t h d r a w a l ,  B o o b y t r a p p e d  
M  123 ( r e f e r e n c e  f i g u r e s  2 -3 1 a  and 2 -31  b )

2 -3 0 .  Id e n t i f i c a t io n :

a . T h is  s e r i e s  fu z e  ca n  a lw a y s  be  id e n t i f ie d  b y  the two f la t  s h o u ld e r s  on the 
fu ze  b o d y .

b .  The M  123, M  124, and M  1 24 fu z e s  a r e  d e la y  a r m i n g ;  the A1 and A1 (A 2) 
a r e  d i r e c t  a r m in g .

c .  T he  M  1 23 s e r i e s  fu z e s  h a v e  a f o u r -b la d e d  a r m i n g  vane  and a r m i n g  h ea d  
a s s e m b l y .  The M  123A1 s e r i e s  h a v e  an e ig h t - b la d e d  a r m i n g  vane  and a d i r e c t  d r iv e  
a r m in g  m e c h a n i s m .  The A 1 (A 2 )  s e r i e s  fu z e s  h ave  a f o u r - b l a d e d  a r m i n g  v a n e ,  d i r e c t  
d r iv e  a r m i n g  m e c h a n i s m ,  and a r e a c h  r o d  that i s  c o u p le d  to the a r m i n g  s t e m  b y  a p in .

2 -3 1 .  H a z a r d o u s  C o m p o n e n t s :  The d e to n a to r  i s  the o n ly  e x p l o s i v e  c o m p o n e n t  o f  the 
fu z e .

2 -3 2 .  F u n c t io n :  V ane  ro ta t io n  c a u s e s  the a r m i n g  s t e m  to th re a d  in to  the fu z e  and 
in to  the s o lv e n t  f i l l e d  g la s s  a m p o u le ,  b r e a k in g  the a m p o u le  and r e l e a s i n g  the s o lv e n t  
to the a b s o r b e r  and d e la y  c o l l a r .  T he s o lv e n t  d i s s o l v e s  the d e la y  c o l l a r  s u f f i c i e n t ly  
to a l l o w  the l o c k b a l l s  to be  c a m m e d  in s id e  and c l e a r  the f i r i n g  p in  s c r e w .  W h en  this 
o c c u r s ,  the f i r in g  p in  s p r in g  d r i v e s  the f i r in g  p in  in to  the d e to n a to r .  T he a n t i ­
w i th d r a w a l  b o o b y t r a p  f e a t u r e  o f  the fu z e  i s  a r m e d  as  s o o n  as  the s a fe t y  c l i p  i s  r e ­
m o v e d .  A n y  a c t i o n  w h ich  s e p a r a t e s  the b o d y  e x t e n s io n  f r o m  the fu z e  b o d y  3 /3 2  in ch  
(abou t  1 - 1 / 5  tu rn s )  w i l l  f i r e  the fu z e .  W h en  an a t t e m p t  i s  m a d e  to u n th re a d  the fu ze  
f r o m  the b o m b ,  the a n t i -w i t h d r a w a l  b a l l  b in d s  the fu z e  b o d y  e x t e n s io n  to  the a d a p te r  
b o o s t e r  in the b o m b  c a u s in g  the fu z e  b o d y  to s e p a r a t e  f r o m  the fu z e  b o d y  e x t e n s io n .  
A s  a r e s u l t ,  the s l e e v e  b a l l s  m o v e  o u tw a r d  r e l e a s i n g  the s p r i n g - l o a d e d  f i r in g  pin .
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SAFETY CLIP

SAFETY CATCH

RETAINER 
LOCKING NUT 
AMPOULE RETAINER 
AMPOULE CAP

AMPOULE SEAT 
SAFETY SLEEVE

LOCK NUT

FIRING-PIN SCREW 

BODY EXTENSION 

FIRING-PIN SPRING

FIRING PIN 
SEALING DISK 
DETONATOR HOLDER DETONATOR

F ig u r e  2 -31A . F u z e ,  T a i l ,  L o n g  D e la y  A n t i -W i t h d r a w a l  
M124A1 and C utaw ay  V ie w
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A. FIRING MECHANISM

FIRING PIN SPRING FIRING PIN BALL

SLEEVE BALL FIRING PIN SCREW
DELAY WAD

6. FIRING PIN RELEASED WHEN CELLULOID DELAY COLLAR 
IS DISSOLVED BY FLUID CONTAINED IN AMPOULE 
(ONLY FIRING PIN SNAPS FORWARD)

C. FIRING PIN RELEASED BY ANTI-WITHDRAWAL DEVICE 
(COMPLETE FIRING PIN ASSEMBLY SNAPS FORWARD)

Figure 2-31B. M123A1 - Operation
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MECHANICAL TIME FUZE NOSE M 147 SERIES

2 -3 3 .  T y p e : M e c h a n i c a l  T im e  F u z e  N o s e  M  147 S e r i e s  ( r e f e r e n c e  f i g u r e s  2 -3 2 a  
and 2 -3 2 b )

2 -3 4 .  I d e n t i f i c a t io n :  T h is  s e r i e s  fu z e  i s  m e c h a n i c a l  t im e ,  vane  a r m e d ,  a e r ia l  
b u r s t  typ e .  A  g r a d u a te d  t im e  s c a le  i s  s ta m p e d  on the head  o f  the fu z e .  The fu ze  
d e s ig n a t io n  m a y  be  s ta m p e d  on  the fu ze  b o d y .

2 -3 5 .  H a z a r d o u s  C o m p o n e n t s :

a. B o o s t e r

b .  P r i m e r

c .  D e to n a to r

2 -3 6 .  F u n c t io n :  W h en  the a r m i n g  w i r e  i s  e x t r a c t e d ,  the a r m i n g  p in  is  e j e c t e d  and 
vane ro ta t io n  is  a l l o w e d .  W h en  the a r m in g  p in  is  e j e c t e d ,  the t im e  m e c h a n i s m  s t a r t s .  
A f t e r  4 . 5 s e c o n d s ,  the t im e  m e c h a n i s m  a l l o w s  the d e to n a to r  to a l ig n  with  the e x p l o ­
s iv e  tra in .  F u z e  w i l l  a i r b u r s t  at the p r e s e t  t i m e .  The a r m i n g  vane a s s e m b l y  o p ­
e r a t e s  the d e la y  a r m i n g  m e c h a n i s m  to r e m o v e  the s a fe t y  b l o c k  b e tw e e n  the s t r ik e r  
and the vane nut. If the fu ze  i s  a r m e d  and the p r e s e t  f i r i n g  t im e  is  g r e a t e r  than t im e  
o f  fa l l  to ta r g e t ,  the fu ze  w i l l  fu n c t io n  at im p a c t .

F U Z E ,  M E C H A N I C A L  T IM E , NOSE O R  T A IL  M  907 SER IE S

2 -3 7 .  T y p e : F u z e ,  M e c h a n i c a l  T im e ,  N o s e  o r  T a i l  M  907 S e r i e s  ( r e f e r e n c e  
f i g u r e  2 -3 3 )

2 -3 8 .  I d e n t i f i c a t io n :  The M  907 is  a m e c h a n i c a l  t im e ,  d e la y e d  a r m i n g  (vane and 
p in  a r m e d  c o c k e d  s t r i k e r )  fu z e .  F u z e  m a r k in g s  a r e  s ta m p e d  on the fu z e  b o d y  n e a r  
the fu z e  se a t in g  s u r f a c e .  F u z e s  m a y  be  s e t  f r o m  4 to 92 s e c o n d s .

2 -3 9 .  H a z a r d o u s  C o m p o n e n t s :

a. B o o s t e r .

b .  P r i m e r .

c .  D e t o n a t o r .

2 -4 0 .  F u n c t io n :  W h en  the a r m i n g  w ir e  i s  e x t r a c t e d ,  vane  r o ta t io n  o c c u r s  and the 
a r m in g  p in  is  e j e c t e d .  T h is  a l l o w s  the t im in g  d i s c  a s s e m b l y  to r o ta t e .  R o ta t io n  o f  
the t im in g  d i s c  a l l o w s  the f i r i n g  p in  to r e t r a c t  to the f i r in g  p o s i t i o n .  W hen  the a r m in g  
g e a r  s l o t  i s  a l ig n e d  w ith  the a r m in g  s te m ,  the a r m i n g  s t e m  m o v e s  u p w a r d  a l lo w in g  
the s l i d e r  to m o v e  to the i n - l i n e  p o s i t i o n .  C o n t in u e d  r o t a t io n  o f  the t im in g  l e v e r  r e ­
l e a s e s  the c o c k in g  pin , w h ich ,  in  turn , r e l e a s e s  the s p r in g - l o a d e d  f i r in g  p in . If the 
fu z e  f a i l s  to fu n c t io n  on a i r b u r s t ,  i t  w i l l  fu n c t io n  on  im p a c t .
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F i g u r e  2 -3 2 A .  T a i l  F u z e  A N -M 147A 1
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STR IKER

TIMING DISC 

ARMING CAM

CLOCKWORK 
MECHANISM

DETONATOR

DETONATOR SLIDER

DETONATOR SLIDER 
SPRING

SLIDER COVER

ARMING VANE 

STRIKER STOP

SAFETY-BLOCK COLLAR

ARMING SLEEVE

ARMING HUB 

VANE TAB

STATIONARY GEAR 

MOVABLE GEAR 

PINION

FIRING-PIN SPRING 

ARMING-WIRE GUIDE 

ARMING-PIN SPRING

ARMING PIN

FIRING PIN 

DETENT SPRING

DETENT

BOOSTER CHARGE
BOOSTER CUP

F ig u r e  2 -3 2 B .  F u z e ,  T a i l ,  M e c h a n i c a l  T i m e  A N -M 1 4 7 A 1  
C u ta w a y  V ie w
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M 7 2 
PRIMER

BLACK
POWDER
BOOSTER

FOR M.T. M907 ( 7 3 0 ) FOR M T. M9 0 8  (785)

FOR M.T..M909 (785)

F ig u r e  2 -3 3 .  M 907 , M 908 , M 9 0 9  M e c h a n i c a l  T im e  F u z e s
and A p p l i c a b le  B o o s t e r s
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PROXIMITY BOMB FUZE M 914

2 -4 1 .  T y p e :  P r o x i m i t y  B o m b  F u z e  M  914 ( r e f e r e n c e  f i g u r e s  2 -3 4 a  and 2 -3 4 b )

2 -4 2 .  Id e n t i f i c a t io n :  T h is  fu z e  is  o f  the b a r  type , i n c o r p o r a t i n g  a t r a n s m i t t e r  and 
r e c e i v e r .  It i s  van e  a r m e d  and p r o x i m i t y  f i r e d .  F u z e  d e s ig n a t io n  and lo a d in g  i n ­
f o r m a t io n  is  s t e n c i l e d  on the l o w e r  p o r t i o n  o f  the fu ze  b o d y .

2 -4 3 .  H a z a r d o u s  C o m p o n e n t s :

a. E l e c t r i c  d e to n a to r .

b . E x p l o s i v e  l e a d - i n .

c .  B o o s t e r .

2 -4 4 .  F u n c t io n :  W h en  the a r m in g  w i r e  i s  e x t r a c t e d ,  the v a n e s  tu rn  a g e n e r a t o r  
su p p ly in g  p o w e r  to t r a n s m i t t e r / r e c e i v e r  c i r c u i t s  and f i r in g  c a p a c i t o r .  A n  a r m in g  
r o to r  i s  a t ta ch e d  to the g e n e r a t o r  sh a ft  and is  a l ig n e d  to the a r m e d  c o n d it io n  at M in  
S A T . W hen  a m a t e r i a l  o b j e c t  e n t e r s  the zone  o f  in f lu e n c e  o f  the fu z e ,  a r e f l e c t e d  
r a d io  w ave  c a u s e s  the r e c e i v e r  to c l o s e  a f i r in g  sw itch ,  d i s c h a r g in g  the c a p a c i t o r s  
th rou g h  the d e t o n a t o r .

I M P A C T ,  A I R B U R S T ,  C L O C K W O R K  L O N G  D E L A Y  A N D  
A N T I -D I S T U R B A N C E  F U Z E S  U S E D  IN TH E  M  83,

4 P O U N D , B U T T E R F L Y  B O M B  M  1 29, M 1 3 0 ,
A N D  M  131

2 -4 5 .  T y p e :  I m p a c t ,  A i r b u r s t ,  C l o c k w o r k  L o n g  D e la y  and A n t i - D is t u r b a n c e  F u z e s  
u s e d  in the M  83, 4 pound, B u t t e r f l y  B o m b  M  129, M  130, and M  131 ( r e f e r e n c e  
f i g u r e s  2 -3 5 a ,  2 -3 5 b ,  2 - 3 5 c ,  2 -3 5 d ,  and 2 -3 5 e )

2 -4 6 .  I d e n t i f i c a t io n :  A l l  th re e  ty p e s  o f  fu z e s  (M  129, M  130, and M  131) a r e  d i r e c t  
a r m i n g .  The M  129 is  an im p a c t  o r  a i r b u r s t  m e c h a n i c a l  t im e  fu z e .  The M  130 is  a 
c l o c k w o r k  lon g  d e la y  fu z e  w ith  d e la y s  f r o m  10 to 60 m in u te s  in  1 0 m in u te  in c r e m e n t s .  
The M  131 is  a m e c h a n i c a l  a n t i - d i s t u r b a n c e  fu z e .

2 -4 7 .  H a z a r d o u s  C o m p o n e n t s :

a. P r i m e r .

b .  D e t o n a t o r .

c .  B o o s t e r .

2 -4 8 .  F u n c t io n :

a. M  129: The a r m in g  s te m  is  w ith d ra w n  a l lo w in g  the s e g m e n t  g e a r  t o  turn 
until  s to p p e d  b y  the s e g m e n t  g e a r  s to p .  I m p a c t  r e l e a s e s  the in e r t ia  p e l l e t  c l e a r  o f  
the s top  a l l o w in g  the s e g m e n t  g e a r  to con t in u e  tu rn in g ;  t h e r e b y  turn ing  the h a l f -  
r o u n d  c a m  to a p o s i t i o n  that w i l l  a l l o w  the s t r i k e r  to  im p in g e  the p r i m e r .  A i r b u r s t  
i s  s e l e c t e d  b y  tu rn ing  the s e l e c t o r  to " A I R " ;  t h e r e b y  d e p r e s s i n g  the in e r t i a  p e l l e t  
a l l o w in g  the c a m s h a f t  to r o ta t e  unt il  the h a l f - r o u n d  n o tch  w i l l  a l l o w  the s t r i k e r  to 
im p in g e  the p r i m e r .
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F ig u r e  2 -3 4 A .  P r o x i m i t y  F u z e  M914 C u ta w a y  F ig u r e  2 -3 4 B .
P r o x i m i t y  F u z e  M914
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F ig u r e  2 -3 5 B .

F u z e  M130
(C lo c k w o r k  L o n g  D e la y )

Ml 31 (Anti-Disturbance)

X

3.14 IN

±
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ARMING STEM

Figure 2-35C. Fuze M129, Cutaway View
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Figure 2-35D. Fuze M130A, Cutaway View
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ARMING STEM

A B C

Figure 2-35E. Fuze M131A1 Cutaway View



b . M  130: The a r m i n g  s t e m  is  w ith d ra w n  r e m o v i n g  the p o s i t i v e  b l o c k  b e ­
tw een  the f i r in g  p in  and the p r i m e r  and the c l o c k w o r k  m e c h a n i s m  is  s ta r t e d .  W h en
the p r e s e t  t im e  e x p i r e s ,  the r e l e a s e  c a m  r e l e a s e s  the s t r i k e r  and im p in g e s  the p r i m e r .

c .  M  131: The a r m i n g  s t e m  is  w ith d ra w n  r e m o v i n g  the p o s i t iv e  b l o c k  b e tw e e n  
the f i r in g  p in  and p r i m e r  and a l l o w s  the fu ze  to b e c o m e  p a r t i a l l y  a r m e d .  F in a l  a r m in g  
o c c u r s  at im p a c t .  A n y  d is t u r b a n c e  o f  the fu ze  w i l l  a l l o w  the t im in g  g e a r  to r e s u m e  its  
r o ta t io n .  The r e l e a s e  a r m  p iv o t s  so  that the h a l f - r o u n d  s e c t i o n  o f  i t s  sha ft  c l e a r s  the 
f i r in g  pin , w h ich  is  d r iv e n  in to  the p r i m e r .

A L L - W A Y S  A C T IN G , I M P A C T  M  173, F U Z E

2 -4 9 .  T y p e : A l l - w a y s  A c t in g ,  I m p a c t  M  173, F u z e  ( r e f e r e n c e  f i g u r e s  2 -3 6 a ,  2 -3 6 b ,  
and 2 - 36c )

2 -5 0 .  Id e n t i f i c a t io n :  T h is  fu z e  is  u s e d  w ith  f i r e  b o m b  ig n i t e r s .  It is  vane  a r m e d  and 
i m p a c t  f i r e d .  The vane  i s  o f  the a n e m o m e t e r  typ e .  The fu z e  m a y  o r  m a y  not  be 
m a r k e d .

2 -5 1 .  H a z a r d o u s  C o m p o n e n t s :

a. P r i m e r .

b .  D e t o n a t o r ,

c .  B o o s t e r .

2 -5 2 .  F u n c t io n :  W h en  the a r m i n g  w i r e  i s  e x t r a c t e d ,  the a r m i n g  v a n e s  ro ta te  and 
u n s c r e w s  the a r m i n g  p in  f r o m  the fu z e ;  t h e r e b y  c o m p l e t in g  the a r m in g  s e q u e n c e .  
W hen  the fu ze  r e c e i v e s  i m p a c t  in an y  d i r e c t i o n  it  w i l l  fu n ct io n .

F M U  S E R IE S  F U Z E  A S S O C IA T E D  E Q U I P M E N T

2 -5 3 .  T y p e : F M U  S e r i e s  F u z e  A s s o c i a t e d  E q u ip m e n t  ( r e f e r e n c e  f i g u r e s  2 -3 7 a  and 
2 -3 7 b )

2 -5 4 .  P h y s i c a l  and F u n c t i o n a l  D e s c r i p t i o n  o f  C o m p o n e n t s :

a. The b a t t e r y  f i r in g  d e v i c e  c o n ta in s  a f i r i n g  p in , a c o m p r e s s i o n  s p r in g ,  a 
s p r in g  lo a d e d  b a l l  r e l e a s e  m e c h a n i s m ,  and a la n y a r d  c a b le  w ith  a b a l l  a t  one end .
W hen  the la n y a r d  c a b le  is  p u l le d  at r e l e a s e ,  a f i r in g  p in  in  the b a t t e r y  f i r in g  d e v i c e  
im p a c t s  the p r i m e r  in  the fu ze  b a t t e r y  in it ia t in g  the b a t t e r y .

b .  The la n y a r d  l o c k  is  a c y l i n d r i c a l  p lu g  w ith  h o le s  f o r  p a s s a g e  o f  the la n y a r d  
c a b le  and s e t s c r e w s  f o r  a n c h o r in g  the c a b le  to the p lu g .  T he la n y a r d  l o c k  s e r v e s  as  a 
guide fo r  e x i t  o f  the la n y a r d  c a b le  f r o m  the b o m b ' s  p lu m b in g  and h a s  an a n c h o r  p o in t  
f o r  the f r e e  end o f  the la n y a r d  c a b le  a ft e r  i t  is  th r e a d e d  th rou gh  the s w iv e l  and link 
a s s e m b l y .

c .  The la n y a r d  l o c k  nut is  an e x t e r n a l l y  th r e a d e d  s p a n n e r  nut u s e d  to s e c u r e  
the la n y a r d  l o c k  w ith in  the c h a r g in g  w e l l  o f  the b o m b .

d. The re ta in in g  c l i p  is  a c l i p  d e s ig n e d  to  h o ld  and r e t a in  the b a t t e r y  f i r in g  
d e v ic e  in p o s i t i o n  in  the fu ze  w e l l .
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V :

1 A r m i n g  v a n e S I ) e t o n a t o r
2  S a f e t y  p i n 1) B o o s t e r  c u p
d  H e a d  a s s e n d i l y 1 0 B o o s t e r
\  A r m i n g  p i n 11 P r i m e r  h o l d e r
o  F i r i n g  p i n 12 S t r i k e r
♦ i S t  r i k e r  s p r i n g I d S t e e l  b u l l s
7  P r i m e r 1 \ ( ' a s e

Figure 2-36A. Fuze Cutaway View (All-Ways Acting Impact)
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F i g u r e  2 -3 6 B .  Ig n ite r  A N -M 2 3 A 1 ,  C utaw ay  V ie w

F U Z E  A N - M I 7 3 A I

I G N I T E R  A N - M 2 3 A I

Figure 2-3iC. Igniter AN-M23A1
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CHARGING WELL PLUG

CHARGING WELL

CONDUIT

FUZE WELL NUT 

RETAINING CLIP

FUZE WELL ADAPTER-

FUZE WELL-

LANYARD FUZE WELL 
CLOSING PLUG

BATTERY
INITIATOR

BATTERY 
FIRING DEVICE 
(INCLUDES 
LANYARD CABLE)

SWIVEL AND 
LINK ASSEMBLY

NUT, LANYARD LOCK

LANYARD LOCK ASSEMBLY

Figure 2-37A. New Series Bomb Components
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L - L A N Y A R D  C A B L E  L O O P  L E N G T H

SETSCREW ASSEMBLY

LANYARD LOCK AND 
SETSCREW ASSEMBLY

F i g u r e  2 -3 7 B .  A s s e m b l y  o f  the L a n y a r d  L o c k ,  L a n y a r d  
and S w iv e l  and L in k  A s s e m b l y
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e . The s w iv e l  and l ink  a s s e m b l y  c o n s i s t s  o f  a c i r c u l a r  w i r e  r in g  and an o b lo n g  
w i r e  r in g  in t e r c o n n e c t e d  b y  a s w iv e l ,  d e s ig n e d  to s e r v e  as the m e c h a n i c a l  l ink  b e tw e e n  
the b a t t e r y  f i r in g  d e v i c e  la n y a r d  and the e j e c t o r  r a c k  a r m in g  s o le n o id .

f. The fu z e  r e t a i n e r  i s  a m e t a l  r in g  in s t a l le d  o v e r  the end o f  the fu ze  to i n ­
h ib i t  turn ing  o f  the fu z e  in  the b o m b  fu ze  w e l l .

g. The b o m b  n o s e  i s  a h e a v y  m e t a l  ca p  w h ich  is  th r e a d e d  in to  the n o s e  o f  the 
b o m b  a f t e r  fu ze  in s t a l la t io n .  The b o m b  n o s e  p r o t e c t s  the fu ze  and s t r e a m l in e s  the 
b o m b .

h. The b o o s t e r  fu ze  h o ld e r  is  a c o p p e r  p la te d  s p r in g  s t e e l  c l i p  u s e d  to h o ld  
the b o o s t e r  in  p la c e  and to h o ld  the s a fe t y  sw itch  s e l e c t o r  in the a i r b u r s t  p o s i t io n  on 
the F M U  2 6 A /B  and F M U  2 6 B /B .

i .  The sa f in g  p lug  is  i n s e r t e d  in to  the h o le  at the r e a r  c e n t e r  o f  the fu ze  c o n ­
ta iner  and p r o v i d e s  p r o t e c t i o n  a g a in s t  a c c id e n t a l  in i t ia t io n  o f  the p r i m e r  c a p  on  the 
fuze  b a t t e r y .  The sa f in g  p lug  is  r e m o v e d  ju s t  p r i o r  to in s ta l la t io n  o f  the fu z e .

F U Z E  S E T S , B O M B , E L E C T R I C  F M U  7 / B ,
F M U  7 A / B ,  and F M U  7 B /B

2 -5 5 .  T y p e : F u z e  S e ts ,  B o m b ,  E l e c t r i c  F M U  7 / B ,  F M U  7 A / B ,  and F M U  7 B /B  
( r e f e r e n c e  f i g u r e s  2 -3 8 a ,  2 -3 8 b ,  2 - 3 8 c ,  2 -3 9 a ,  2 -3 9 b ,  and 2 - 3 9 c )

2 -5 6 .  I d e n t i f i c a t io n :  T h e s e  fu z e  s e t s  a r e  f i r e  b o m b  fu z in g  s y s t e m s ,  e a c h  c o n s is t in g  
o f  an in i t ia t o r ;  two e l e c t r i c a l l y  a r m e d ,  i m p a c t  in e r t ia  f i r e d ,  a l l - w a y s  a c t in g  fu z e s ;  
and a c a b le  a s s e m b l y .

2 -5 7 .  H a z a r d o u s  C o m p o n e n t s :

a. T h e r m a l  b a t t e r y  w / p r e c u s s i o n  p r i m e r .

b .  E x p l o s i v e  b e l l o w s .

c .  P r e c u s s i o n  p r i m e r  and d e to n a to r .

d. T e t r y l  b u r s t e r  c h a r g e .

2 -5 8 .  F u n c t io n :  U pon  r e l e a s e ,  the in i t ia to r  sen d s  an e l e c t r i c a l  p u ls e  to the fu ze  
w h ich  in i t ia te s  an e x p lo s i v e  b e l l o w s .  A s  the b e l l o w s  e x p a n d s  i t  w ith d ra w s  the a r m in g  
pin  f r o m  the a l l - w a y s  a c t io n  fe a t u r e  a r m in g  the fu z e .  I m p a c t  f r o m  any  d i r e c t i o n  w i l l  
fu n ct ion  the fu z e .

F M U  7 2 /B

2 -5 9 .  T y p e :  F M U  7 2 /B  is  a l o n g - d e l a y ,  a n t i - d i s t u r b a n c e ,  e l e c t r o n i c a l l y  t im e d  b o m b  
fu ze  u s e d  w ith  G P  b o m b s  with  in te r n a l  p lu m b in g .  M a y  be  u s e d  e i t h e r  n o s e  o r  ta i l ,  
( r e f e r e n c e  f i g u r e s  2 -4 0 a  and 2 -4 0 b )

2 -6 0 .  Id e n t i f i c a t io n :  The F M U  7 2 /B  is  3 in c h e s  in  d ia m e t e r  and 7 in c h e s  in  length . 
The n o m e n c la t u r e  i s  p a in te d  on the fa c e  o f  the fu ze  and the id e n t i f i c a t io n  p la te  i s  on 
the s id e .
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F ig u r e  2 -3 8 A .  F u z e  F M U - 7 A / B

F ig u r e  2 -3 8 B .  Ig n i t e r  A N -M 2 3 A 1  with  
F u z e  F M U - 7 A / B

F i g u r e  2 -3 8 C .  In i t ia to r s  F M U - 7 A / B  and 
F M U - 7 B / B

2-68



dl
/y

Figure 2-39A. Fuze FMU-7/B

n o t e  c e n t e r  p in

F i g u r e  2 -3 9 B .  
I g n i t e r  A N -M 2.3A 1  w ith  
F u z e  F M U - 7 / B

FMU 7 B IN IT IATOR

Figure 2-39C. Initiator, FMU-7/B



I

VIEW  OF SELECTO R-SW ITH  END VIEW OF E X PLO S IV E -T R A IN  END

F ig u r e  2 -4 0 A .  F u z e ,  B o m b ,  F M U - 7 2 / B

COVER (YELLOW) *

CAN OR CASE (YELLOW)

Figure 2-40B. FZU-2/B Booster and Tape, Assembly
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2-61. Hazardous Components:

a. T a p e d  on  b o o s t e r .

b. D e t o n a t o r .

c .  A m m o n i a  b a t t e r y .

2 -6 2 .  F u n c t io n :  The a m m o n i a  b a t t e r y  is  f i r e d  b y  the B F D  as the b o m b  l e a v e s  the 
a i r c r a f t  p r o v id in g  e l e c t r i c a l  p o w e r  f o r  the fu z e .  The fu z e  a r m in g  t i m e r  f i r e s  a 
b e l l o w s  m o t o r  w h ich  r o t a t e s  the o u t - o f - l i n e  d e to n a to r  to the a r m e d  p o s i t i o n .  The 
fu z e  t im in g  and cou n t in g  c i r c u i t r y  p r o v i d e s  the f in a l  ev en t  s ig n a l  at the s e t  ev en t  
t im e s  a f t e r  im p a c t .  I f  an a t te m p t  to m o v e  the f u z e / b o m b  is  m a d e ,  an a n t i - d i s t u r b a n c e  
sw itch  w i l l  c l o s e  and deton ate  the b o m b .

N O T E

T h is  fu z e  i n c o r p o r a t e s  the f o l l o w in g  s a fe t y  f e a t u r e s :

a. I m p a c t  s w it c h :  In it ia tes  the p r e s e t  lo n g  d e la y  a f t e r  the b o m b  im p a c t .

b. S a fin g  s w it c h :  In a c t iv a t e s  the fu ze  i f  b o m b  im p a c t  o c c u r s  b e f o r e
6. 0 (+ 1 .5  - 1 . 0 )  s e c o n d s ,  su ch  as  an a c c id e n t a l  d r o p  to the r a m p  o r  an a i r c r a f t  
ta k eo ff .

c .  D e t o n a t o r  e n a b le  s w it c h :  S h o r ts  the d e to n a to r  until  s u b je c t e d  to a sh ock  
inpfat equ a l  to o r  g r e a t e r  than a h a l f - s i n e  w ave  input o f  375 125 " g "  (3 m i c r o s e c o n d s
d u ra t io n ) .  S w itch  a c tu a te s  w h en  a c c e l e r a t i o n  c a u s e s  the s lu g  to m o v e  e i t h e r  in a 
d i r e c t i o n  p a r a l l e l  to the lo n g itu d in a l  a x is  o f  the b o m b  o r  in  a d i r e c t i o n  t o w a r d  the 
c e n t e r  o f  the fu z e .

F M U  2 6 /B ,  F M U  2 6 A /B ,  F M U  2 6 B /B

2 -6 3 .  T y p e :  F M U  2 6 / B ,  A / B ,  B / B .  E l e c t r i c a l l y  fu n c t io n e d  m u l t i - p u r p o s e  fu z e s  
u s e d  fo r  a ir  o r  i m p a c t  fu n c t io n in g ,  ( r e f e r e n c e  f i g u r e s  2 -4 1 a ,  2 - 4 I b ,  2 - 4 1 c ,  and 
2 - 4 1 d)

2 -6 4 .  Id e n t i f i c a t io n :  A l l  th re e  s e r i e s  o f  fu z e s  a r e  c y l i n d r i c a l l y  sh a p ed , a p p r o x i m a t e ­
l y  3 in c h e s  in  d ia m e t e r  and 7 in c h e s  lo n g .  T h e s e  fu z e s  m a y  be u s e d  in  e i t h e r  n o s e  o r  
ta il  and a r e  c o m p l e t e l y  e n c l o s e d  w ith in  the b o m b .  The F M U  2 6 /B  is  u s e d  f o r  i m p a c t  
m e d i u m  d e la y  o r  sk ip  b o m b in g  and i m p a c t  s h o r t  d e la y  o r  d iv e  b o m b in g .  The F M U  
2 6 A /B  is  u s e d  f o r  i m p a c t  m e d i u m  d e la y  o r  sk ip  b o m b i n g ,  i m p a c t  s h o r t  d e la y  o r  
d iv e  b o m b in g  and a i r b u r s t .  The F M U  2 6 B /B  is  u s e d  f o r  i m p a c t  s h o r t  d e la y  or  
d ive  b o m b in g  and a i r b u r s t .

N O T E

The a i r b u r s t  m o d e  i s  u s e d  to o p e n  la t c h e s  o f  c l u s t e r s  h av in g  3 - i n c h  d ia m e t e r  
n o se  fu z e s .

2-71



SEAL PIN
SEAL PIN

Figure 2-4LA. Fuze FM U-26 A / B  F igure 2-41B. Fuze FM U -26 B /B

SEAL PIN

SAFE PIN 

Figure 2-41C. F u z e -2 6 /B

Figure 2-41D. Fuze FM U -26 Series and Components
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2-65. Hazardous Components:

a. E x p l o s iv e  b e l l o w s .

b .  E l e c t r i c  d e to n a to r .

c .  T h e r m a l  b a t t e r y  with p e r c u s s i o n  p r i m e r .

d. B o o s t e r  (e i th e r  F Z U  2 /B  o r  F Z U  1 /B ) .

2 -6 6 .  F u n c t io n :  The a r m in g  s e q u e n c e  is  the s a m e  f o r  a l l  fu z e s .  The p r i m e r  in  the 
th e r m a l  b a t t e r y  i s  in i t ia te d  b y  la n y a rd  pu ll and r e t r a c t s  the p in lo c k ,  u n lo c k in g  the 
r o t o r  and sa f in g  s w itc h .  T h e r m a l  b a t t e r y  p o w e r  a c t iv a t e s  the a r m in g  c i r c u i t s  and 
the e x p lo s i v e  b e l l o w s  th rou gh  the sa f in g  sw itch .  The e x p lo s i v e  b e l l o w s  turns  a r o t o r  
w h ich  a l ig n s  the fu ze  e x p l o s i v e l y .  The th e r m a l  b a t t e r y  a p p l ie s  p o w e r  to the im p a c t  
c i r c u i t .

N O T E

If the o r d n a n c e  im p a c t s  o r  is  j a r r e d  w ith in  1. 35 s e c o n d s  a fte r  its  r e l e a s e ,  
the sa f in g  sw itch  o p e n s  the c i r c u i t  to the e x p lo s i v e  b e l l o w s  and p r e v e n t s  fu ze  a r m in g .

The a i r b u r s t  i s  a c c o m p l i s h e d  with an e l e c t r o n i c  c o u n t e r  s e t  b e f o r e  ta k eo ff .  
M e d iu m  d e la y  and s h o r t  d e la y  a r e  a c c o m p l i s h e d  b y  the u s e  o f  v a r y in g  d e la y s  con ta in ed  
in the fu ze .

L A N D  MINE F U Z E  F M U  3 0 /B

2 -6 7 .  T y p e : L a n d  M ine  F u z e  F M U  3 0 /B  ( r e f e r e n c e  f ig u r e  2 -4 2 )

2 -6 8 .  Id e n t i f i c a t io n :  The F M U  3 0 /B  c o n s i s t s  o f  a h e a v y  m a c h in e  s t e e l  f o r g in g ,  
c a l l e d  the n o s e ,  and a c y l i n d r i c a l  s t e e l  c o n ta in e r  w h ich  e n c l o s e s  the r e a r  s e c t i o n  
o f  the fu z e .  The n o s e  is  h e x a g o n a l  in  sh ap e  and c o n ta in s  t a r g e t  s e n s o r s  in  th re e  o f  
the h e x a g o n a l  s id e s .  T w o  d e l i v e r y  m o d e  sett ing  s w it c h e s  a r e  l o c a t e d  in  the n o s e ,  
the t a r g e t  s e l e c t o r  s w itc h  and the s e n s i t iv i t y  sw itch .  A  c a v i t y  at the r e a r  end o f  the 
c y l i n d r i c a l  c o n ta in e r  is  f o r  in s ta l la t io n  o f  the b o o s t e r .  A  h o le  at the r e a r  c e n t e r  o f  
the fu ze  c o n ta in s  the sa f in g  p lug.

2 -6 9 .  General Information: The fuze contains a s a fe /a r m  rotor that holds the e le c ­
tronic detonator in an out-of-line  position until mechanical arming takes place. An 
a r m /s a fe  (A /S )  rod p asses  through the rotor and holds it in the unarmed position un­
til an axial impact of sufficient magnitude is experienced. After the A / S  rod is r e ­
leased, the rotor is free to turn. A t  a given time after re lease  of the A / S  rod, two 
electrica lly  initiated bellow m otors drive the rotor into the arm ed position. E l e c ­
trical contacts on the rotor a ssem bly  disconnect the dud circuits and connect the fire  
circuits when the rotor is driven to the in-line position.

R e f e r e n c e  A F T O  1 1 A 7 - 1 1 - 7 ,  dated  21 A p r i l  1969.
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Figure 2-42. BLU -31/B  Bomb with F M U -3 0 /B  Fuze



F M U  5 4 /B  F U Z E

2 -7 0 .  T y p e : The F M U  5 4 /B  fu ze  i s  a m e c h a n i c a l l y  o p e r a t e d  r e t a r d a t i o n  s e n s in g  
d e v ic e  that is  u s e d  as a ta il  fu ze  and fu n c t io n s  on  im p a c t  on ly , ( r e f e r e n c e  f i g u r e s  
2 -4 3  and 2 -4 4 )

2 -7 1 .  Id e n t i f i c a t io n :  The F M U  5 4 /B  is  a p p r o x im a t e ly  3 in c h e s  in d ia m e t e r  and 7 
in c h e s  lon g .  A  t im in g  in d ic a t o r  w ith  d e la y s  o f  . 75 thru 3. 5 s e c o n d s  and an a r m in g  
in d ic a t o r  w in d ow  is  l o c a t e d  on the fa c e  o f  the fu z e .

2 -7 2 .  H a z a r d o u s  C o m p o n e n t s :

a. D e t o n a t o r .

b. B o o s t e r  l e a d - i n .

c .  B o o s t e r .

2 -7 3 .  F u n c t io n :  A t  r e l e a s e ,  the la n y a r d  pull u n lo c k s  th ree  r e l e a s e  p ins  to p e r m i t  
o p e r a t i o n  o f  the r e t a r d a t i o n  s e n s o r ,  t i m e r ,  and s l i d e r .  The r e t a r d a t i o n  s e n s o r  
fu n c t io n s  w hen  the snake ye f in s  a r e  d e p lo y e d ,  p e r m i t t in g  the a r m in g  t i m e r  to run. 
A t  the end o f  the a r m i n g  t im e  (. 75 to 3. 5 s e c o n d s ) ,  the s l i d e r  r e l e a s e  sh a ft  p e r m i t s  
m o v e m e n t  o f  the s p r i n g - l o a d e d  s l i d e r ;  t h e r e b y  l in in g  up  the fu ze  e x p l o s i v e l y .  U pon 
im p a c t ,  the s p r i n g - l o a d e d  s t r i k e r  im p in g e s  the d e to n a to r  and c a u s e s  the b o m b  to 
d e ton a te .  If, h o w e v e r ,  the b o m b  sh ou ld  im p a c t  p r i o r  to c o m p l e t i o n  o f  the a r m in g  
c y c l e ,  the s l i d e r  w ou ld  be  p r e v e n t e d  f r o m  m o v in g  to the a r m e d  p o s i t io n .

P R O X I M I T Y  F U Z E  F M U  5 6 /B

2 -7 4 .  T y p e : P r o x i m i t y  F u z e  F M U  5 6 /B  ( r e f e r e n c e  f i g u r e s  2 -4 5  and 2 -4 6 )

2 -7 5 .  Id e n t i f i c a t io n :  T he F M U  5 6 /B  is  a s e l f - p o w e r e d  D o p p le r  r a d a r  p r o x i m i t y  
fu ze  u s e d  to fu n c t io n  a f r e e  fa l l in g  m u n it io n s  c lu s t e r  b o m b  u n it  (C B U ).

2 -7 6 .  H a z a r d o u s  C o m p o n e n t s :

a. T h e r m a l  b a t t e r y .

b . D e t o n a t o r .

c .  B o o s t e r .

2 -7 7 .  F u n c t io n :  U p on  r e l e a s e ,  the b a t t e r y  f i r in g  d e v i c e  a c tu a te s  the t h e r m a l  
b a t t e r y  w h ich  a p p l i e s  p o w e r  to the fu ze  c i r c u i t r y  and s ta r t s  the a r m in g  t i m e r .  The 
a r m in g  t im e r  runs f o r  i ts  p r e s e t  t im e ,  a r m in g  the fu z e .  W h en  the C B U  has  r e a c h e d  
the p r e s e t  h e ig h t  o f  b u r s t ,  as  d e t e r m i n e d  b y  the fu z e  r a d a r ,  the d e to n a to r  f i r e s  
through  the b o o s t e r ,  op en in g  the C B U .
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LANYARD LOCK ASSEMBLY

Figure 2-43. FMU 54 /B  Fuze Components

2 -7 6



l a n y a rd

B O O S TE R

Figure 2-44. F M U -5 4 /B  Block Diagram
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Figure 2-45. FMU-561B Rear Vi&v
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SENSOR
PORTS

ARMING TIMER SWITCH

THREADED COLLAR

FACTORY TEST POINT 
(RECEPTACLE PLUGGED 
WITH NYLON SCREW)

SHORTING PIN 
RECEPTACLES

Figure 2-46. FMU-561B, Front View
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P R O X I M I T Y  F U Z E  F M U  5 0 A /B

2 -7 8 .  T y p e : P r o x i m i t y  F u z e  FMU 5 6 A /B  ( r e f e r e n c e  f i g u r e s  2 -47 and 2 -4 8 )

2 -7 9 .  Id e n t i f i c a t io n :  The F M U  5 0 A /B  is a s e l f - p  ow e  red D o p p le r  ra d a r  p r o x im i t y  
fu ze  u s e d  to fu n ct io n  a f r e e  fa l l in g  m u n it ion s  c lu s t e r  b o m b  unit (C B U ).

2 -8 0 .  H a z a r d o u s  C o m p o n e n t s :

a. T h e r m a l  b a t te ry .

b. D e t o n a t o r .

c . B o o s t e r .

2 -8 1 .  F u n c t io n :  U pon  r e l e a s e ,  the b a t t e r y  f i r in g  d e v i c e  a c tu a te s  the th e rm a l  
b a t t e r y  w h ich  a p p l i e s  p o w e r  to tire fuze c i r c u i t r y  and s ta r t s  the f i r s t  s te p  o f  the 
t w o - s t e p  a r m in g  t i m e r .  A t  the end o f  the f i r s t  s tep ,  the P i t o t  tube is  ex ten d ed  to 
actu ate  the v e l o c i t y  s e n s o r  s y s t e m .  A t the end o f  the s e c o n d  s tep ,  the fuze  w ill  
a r m ,  p r o v id in g  the v e l o c i t y  s e n s o r  sw itch  h as  c l o s e d .  W hen the C B U  has r e a c h e d  
the p r e s e t  h e ig h t  o f  b u r s t ,  as  d e t e r m i n e d  b y  the f u z e ' s  r a d a r ,  the d e to n a to r  f i r e s  
through  the b o o s t e r ,  o p en in g  the C B U . Should  the fu ze  im p a c t  p r i o r  to the p r e s e t  
a r m  t im e ,  the im p a c t  s w itc h  p r e v e n t s  the fuze  f r o m  a r m in g .
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LOCKING

Figure 2 -47 . F M U -56  A /B , Front View
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Figure 2-48. F M U -5 6 A /B  Rear View
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MODEL IDENTIFICATION DELAYS REVOLUTIONS 
TO ARM

AIR TRAVEL 
TO ARM

SAFETY
DEVICES

THREAD
DIAMETER

BOMBS IN WHICH USED

M103A1 Silver face 
with no black

.1 sec. 
& inst.

180 delay 
or 320 inst.

510 - 765 Safety
blocks
and
detonator
safe

2" Nose position of all 
GP; 90-, 220-, and 
260-pound frags; and 
500-pound chemical 
bomb

M158 Arming vane 
hub & firing 
pin showing

None 375 to 512 Detonator
safe

1.5" Nose position of 20- 
pound frag bomb

M159A1 Arming vane, 
head and 
arming pin 
showing

None 400 to 500 Detonator 
safe; 
seal wire

1.5" Nose position of AN- 
M47A3/A4, 100-lb., 
chemical bomb

M914 VT bar type None 1550 2000 Detonator
safe,
safety pin, 
and vane 
lock pin

2" Nose position of all 
GP's; 90-, 220-, and 
260-pound frags and 
500-pound chemical 
bomb

M904 Windows to
determine
arming

Inst.,
.1, .01, 
.05, .25,
or .025 
second

1800 4,6,8,12, 
16 and 
20
seconds

Detonator
safe

2" Nose position of all 
GP bombs

M907 Mechanical
time

Airburst
4-92
seconds

Arming 
time is 
1/2 the 
function 
time

Detonator 
safe, 
warning 
windows & 
seal wires

1.5" Nose or tail position 
of M120/120A1 photo­
flash bombs

M909 Nose or tail position 
of M129/129E1 leaflet 
bombs

Table 1. Bomb Fuze Chart



MODEL LENGTH
IN

INCHES
ACTION METHOD

OF
ARMING

REVOLUTIONS 
TO ARM

DELAY ON
IMPACT
(Seconds)

SAFETY
DEVICES

THREAD
DIAMETER

BOMBS IN WHICH 
USED

M100A2 9
I

Impact | Vane 158 PDU-M1A: 
.1, .01,
.24 and 
.025 sec.

Safety pin 
and cotter 
pin

1.5" Tail position of. 
GP fragmentation, 
SAP and chemical 
bombs

M112A1 9 Impact Vane 18 PDU-M16 and 
M16A1: 4-5, 
6-8, 8-15

Safety pin 1.5" Tail position of 
GP and SAP bombs

Ml 7 5 25 Impact Vane 175 PDU-M14: .1, 
.01, .24, 
and .025 second

Arming
stem
pin

1.5 " Tail position of 
GP and fragmen­
tation bombs

M190 13 Impact Vane 657 PDU-M14:
.1, .01, .24,
and .025

Arming stem 
pin

1.5" Tail position of 
750-lb GP bombs

M123A1 9 Time
antiwith­
drawal

Vane 100 feet 
of air 
travel

1 - 144 
hours

Safety pin 1.5" Tail position of 
all GP and SAP 
bombs

M905 N/A Impact Vane 1800 M9: ins t.; 
.01; .025, 
.05; .1; 
and .25 
second

Windows 2" Tail position of 
750-lb GP bombs

M906 N/A Impact Vane 1800 T5 - 4.5 
sec.
T6 - 12.5 
sec.

Windows 2" Tail position of 
750-lb GP bombs

FMU-26/B N/A Airburst 
or impact

Electron- 
| ically

Selectable Selectable Safing
plug

N/A Tail position of 
750-lb, MK.-81 
and MK-82 bombs
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MODEL LENGTH
IN
INCHES

ACTION METHOD
OF
ARMING

REVOLUTIONS 
TO ARM

DELAY ON
IMPACT
(Seconds)

SAFETY
DEVICES

THREAD
DIAMETER

BOMBS IN WHICi. 
USED

FMU-54/B N/A Impact Retarda­
tion

0.75 - 3.50 
seconds

N/A Safety
wire

N/A Tail position of 
750-lb, MK-81 and 
MK-82 GP bombs

FMU-56/B N/A Air-
burst
prox­
imity

Doppler
radar

Preset Airburst
action

Safing
plug,
arming
timer
switch,
shorting
pin and
velocity
sensor

N/A Nose position of 
CBU-24B/B cluster

FMU-7/B N/A Impact Bellows N/A None Pin 1.5" Fire bombs
FMU-7A/B
FMU-30/B N/A Sig­

nature
sensi­
tive
device

Axial
impact

N/A N/A Safing
plug

N/A BLU 31/B

FMU-72/B N/A Long
delay
anti-

Bellows
and
impact

N/A 36.5 + 
10
seconds

Impact
switch,
safing

N/A GP bombs 
(nose or tail)

distur- switch,
bance detonator

enabling
switch
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PA R T ONE

PROJECTILES

OBJECTIVES

To learn  identification , hazards, function, and render sa fe /d isp o sa l o f  U. S. 
p ro jected  munitions em ployed in Viet Nam.

INTRODUCTION

A thorough knowledge o f U. S. p ro jected  munitions em ployed by U. S. fo r ce s  in 
Viet Nam is a m ust fo r  USAF EOD personnel perform ing  duty in that country. In 
addition to a routine EOD approach fo r  these item s, the V. C. re co v e r  o r  capture U. S. 
ordnance and m odify  it fo r  use as booby traps a n d /or  im prov ised  m ines. EOD r e ­
sponsibility  does not end with USAF ordnance. Many tim es A ir  F o rce  EOD personnel m ay 
be ca lled  upon to w ork  on A rm y munitions as w ell as a ss is t  EOD team s in other se rv ice s .

HE PROJECTILES

1-1. Type: HE P ro je c t ile s  (re feren ce  3-1).

1-2. G eneral: This type o f p ro je ct ile  m ay have different designations such as com m on, 
sp ecia l com m on, high capacity  and others. These p ro je ctile s  are essen tia lly  the 
sam e, each capable o f producing blast and fragm entation at the target. The weight of 
the high explosive f i lle r  is usually 10 p er  cent o r  le ss .

1-3. RECOGNITION FEATURES:

a. Solid body or  (1) one p iece  construction .

b. May be fuzed either nose o r  tail o r  both.

c'. 90MM, 105MM, 155MM, 175MM and the 8 inch HE round have the sam e basic
ID features.

r-4. HAZARDS:

a. HE

b. FRAG

c. VT if  using VT type fuzing

d. Some BD fuzes contain graze  sensitive elem ents

1-5. TYPES OF FUZING: Any o f the below  listed  of fuzes m ay be found in HE rounds.

a. Point Detonating

b. Base Detonating 

Tim e, Super Quick
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■ F igure  3-1. Typical HE P ro je c t i le
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d. Mechanical Time, Super Quick

e. VT

1-6. OPERATION: HE rounds use spin fo r  stabilization . Arm ing is usually a cco m p ­
lished with the follow ing m ethods. M ore than one m ethod m ay be used on any pa rticu ­
lar fuze:

a. Setback

b. Centrifugal fo r ce

c. Creep

d. Spring action

e. C lockw ork

f. E lectr ic  pow er from  batteries and generators

g. D eceleration

No fuze uses a ll these fa ctors  to arm  and line up the firing  train com ponents; co n ­
sequently, you must know the fuze m echanism  in o rd er  to w ork  on it. The m ost 
com m on actions to f ire  a fuze is as fo llow s:

(1) Im pact

(2) Im pact inertia

(3) C lockw ork

(4) E le ctr ic  current (VT type fuzes)

(5) D eceleration

HEAT PROJECTILES

1-7. Type: Heat P ro je c t ile s  (re feren ce  figures 3 -2 , 3-3 and 3-4).

1-8. G eneral: Heat p ro je ctile s  are  of two different designs - spin stab ilized  and fin 
stabilized . The spin stab ilized  lo ses  som e o f  the e ffic ien cy  o f its shape charge as a 
result o f the spin d istorting the je t as it is being form ed . The fin stab ilized  round 
is fired  from  a r ifled  base; how ever, the round does not spin appreciab ly  because the 
fins on the base of the round stop o r  slow  the spin soon after the p ro je ctile  leaves the 
m uzzle. The shape charge is m ore  e ffective  due to the absence o f spin.

1-9. R ecognition  F eatures:

a. Two p iece  body construction

b. Bottleneck configuration  (long snout on the nose)

c. P ie zo le c tr ic  elem ent on the nose.
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A

BOOM PI 8 0  FU ZE

COMP 0 F ILLER
PIEZO ELECTR IC  

ELEM EN T  
FOR F U Z E \

CO PPER  L IN ER

Figure 3-2 . Typical HEAT Projectile
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3 5 IN. DIA LOADING PLUG

PRIMER

CARTRIDGE CASE

FIN AND BOOM ASSEMBLY 
BASE DETONATING FUZE

SHAPED CHARGE

‘POINT INITIATING ELEMENT (LUCKY)

'METAL CAP l a m * *CARTRIDGE M43I

4 1 IN. DIA.
LOADING PLUG

SPIKE

ELECTRIC
PRIMER

CARTRIDGE CASE
TRACER

FIN AND BOOM ASSEMBLY 
BASE DETONATING FUZE 
SHAPED CHARGE

‘POINT INITIATING ELEMENT (LUCKY)
'METAL CAP CARTRIDGE M456 ORD DI504

Figure 3-3.  Characteristics of Cartridges M43L and M456

3-5



CARTRIDGE M344

36 0

CARTRIDGE M43I

ALL DIMENSIONS ARE 
SHOWN IN INCHES

CARTRIDGE M371

Figure 3-4. Typical HEAT Cartridges

3 -6



TV

1-10. H azards:

a. HE

b. FRAG

c. Jet

d. "L u ck y"

1-11. Types o f Fuzing: Fuzing m ay vary  con siderab ly  in HEAT rounds.

a. BD

b. PIBD (m echanical)

c. PIBD (Lucky)

1-12. O peration: HEAT rounds are arm ed when fired  from  their gun or  re co ile ss  
r ifle . The sam e general m otions arm  a HEAT round as an HE round. When the round 
hits the target the BD fuze functions on im pact inertia . The point initiated base d e ­
tonating (PIBD) type o f fuze functions when the point initiating e le m e n t ,  p p jts  har]^ tn 
function the base detonating elem ent. The PIBD, "L u ck y" type functions the base 
elem ent e le c tr ica lly  when the cry s ta l is ^tr^ssed.

NOTE

E xtrem e caution m ust be ex e rc ise d  when working with "L u ck y" fuzed rounds.

WP PROJECTILES 

1-13. Type: WP P ro je c t ile s  (re feren ce  figure 3-5)

1-14. G eneral: WP p ro je ct ile s  are p r im a rily  used as a sm oke round fo r  screen ing  or  
spotting. G enerally  speaking these rounds w ill have a bu rster tube to break  open the 
round and d isp erse  the WP. The exception  to this is the Navy type which is  a base 
e jection  round.

1-15. Recognition F ea tu res :

a. An adapter ring between fuze and body.

b. A bsence o f caulked on base plate.

c . The navy type has no identifying feature.

1-16. H azards:

a. Blast

b. FRAG

c. F ire  and sm oke

d. E jection  (Navy only)
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A

BALLISTITE BURSTER TUBE r-F E L T  PADDING 
I  r  EXPELLING CHARGE

I-NO SE FUZE

W.P. FILLED TUBES

Figure 3-5. Typical WP P ro je c t i le s
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1-17. Types o f Fuzing:

a. Point Detonating

b. M echanical Tim e

1-18. O peration: This round functions s im ila r  to an HE round except in the case  of 
the Navy type round which is base ejection .

BASE EJECTION PROJECTILES

1-19. Type: Base E jection  P ro je c t ile s  (R eference figure 3 -6).

1-20. G eneral: Base E jection  p ro je ctile s  are used to ca rry  a payload to a p red e te r ­
mined location . When the p ro je ctile  reaches the target, its contents are e jected . The 
payloads include illum inating candles, HC sm oke candles, window rounds fo r  blocking 
enem y radar, and other contents that have a tactica l application. These rounds are 
always fuzed with either a tim e fuze or  a prox im ity  fuze. When the fuze functions, 
the payload is  e jected  by an expelling charge. The base plug m ay be screw ed  into the 
body or  it m ay be held in the body by pins. The threads or  the pins are sheared by 
the pressu re  created  by the expelling charge.

1-21. Recognition Features:

a. Break between body and base plug

b. Tim e or  prox im ity  fuze is  an indication only

c. M ost p ro je ct ile  s izes .

1-22. H azards:

a. E jection

b. F ire

1-23. Types of Fuzing:

a. VT

b. M echanical o r  P ow der Train Tim e

NOTE

Flechette rounds are  b a s ica lly  an ejection  round. The d ifferen ce  is  they are 
nose e jection  instead o f base ejection .

MORTARS

1-24. Type: M ortars (R eference figu res 3-7 , 3 -8  and 3 -9).

1-25. G eneral: M ortars d iffe r  from  a rtille ry  in that they have a high angle o f fire  
while a rtille ry  has a re latively  straight line of f ir e . M ortars have a short range c o m ­
pared to artillery ihow ever^m ortars can be lobbed into a target and a rtille ry  cannot. 
There are two d ifferent types o f m ortars . These are  the fin  stab ilized  and the spin 
stabilized . The fin stab ilized  m ortar rounds are fired  from  a sm ooth bore  tube. The
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Figure 3-6. Typical Base Ejection P ro je c t i le s
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GAS CHECK BAND

EXPLOSIVE FILLER
BODY

F U Z E

Figure 3-7. Typical M ortor Rounds
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Figure 3-9* A m erica n  M ortar P ro je c t i le s
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spin stab ilized  are fired  from  a m orta r  tube that is r ifled  like an a r tille ry  piece*

1-26. Types of M ortars:

a. High E xplosive

b. White Phosphorus (WP)

c. E jection -type 

1-27. I. D. F eatures:

a. HE ty p e --S o lid  body and nose fuze.

b. W P --S o lid  body with fuze and adapter ring.

c. E jection  ty p e --B o d y  break and tim e fuze.

1-28. H azards:

a. HE, FRAG

b. F ire

c. E jection

1-29. Fuzing: Fuzing fo r  m ortar am m unition v a r ies  j'vwt a s  it does with other ammuni 
tion. The fuze is  m ost always in the n ose. Im pact-type is  the m ost com m on. To 
obtain an aeria l burst, a m echanical o r  pow der train tim e fuze is used. VT or  
prox im ity  fuzes are a lso  used fo r  a er ia l burst. M ortar fuzes use setback and spring 
action to aline the fir in g  train in fin stab ilized  rounds. The spin stab ilized  round uses 
setback, spring action  and centrifugal fo r c e  fo r  arm ing.

FLECH ETTE LOADED (BEEHIVE) PROJECTILE XM 595

1-30. Type: F lechette Loaded (Beehive) P ro je c t ile  XM 595 (re feren ce  figure 3-10)

1-31. Identification: This type of round m ay be found in 90MM, 105MM and 106MM.
The m odel number o f the p ro je ctile  w ill be stam ped on the p ro je ct ile  base. This 
round that w ill be cov ered  is the XM 595 C artridge, 106MM: A n ti-P erson n el, XM 581.

1-32. Recognition Features:

a. 2 p iece  construction  with a break  at the nose fo r  e jection .

b. Indexing button located  at the cen ter o f the p ro je ctile .

c . W ill always have a m echanical tim e fuze.

d. Weighs 21. 78 pounds and is 19. 81 inches long.
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1-33. Hazards:

a. 5 Detonators (com posed  o f tetry l lead azide, and ignition m ixture)

b. Lead azide re lay

c . Base charge of flake propellant 

1-34. Type o f Fuzing: M echanical tim e.

1-35. Operation: When the fuze functions,the detonators w ill fir e , breaking open the 
forw ard  end of the round and firin g  the base e jection  ch arge, d ispersing  the flechettes. 
Centrifugal fo r ce  on the round a lso  aids in the d isp ersa l of the flechettes.

M381, 40MM HIGH EXPLOSIVE. AN TI-PERSON N EL , GROUNDBURST 
CARTRIDGE WITH M552 PD FU ZE

1-36. Type: M381, 40MM High exp losive , an ti-personnel, groundburst cartridge 
with M552 PD Fuze (re feren ce  figure 3-11).

1-37. Identification:

a. Weight, 0. 5 pounds

b. Four (4) inches long

c. Loaded with Com p B

d. Uses the M552 point-detonating fuze.

1-38. H azards:

a. Detonator (M552 Fuze)

b. Lead cup assem bly  (M552 Fuze)

c. B ooster (M552 Fuze)

d. M381 cartridge  

1-39. Functioning:

a. Rotation allow s the firing  pin to becom e cock ed  and the ro tor  to arm .

b. Impact fires  the round.

M384, 40MM HIGH EXPLOSIVE, AN TI-PERSON N EL CARTRIDGE
WITH M533 PD FU ZE

1-40. Type: M384, 40MM high exp losive , an ti-person n el cartridge  with M533 PD Fuze 
(re feren ce  figure 3-12A and 3-12B).
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Figure 3-11. P D  Fuze M552, Cutaway View Showing Unarmed Condition
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Figure 3-12A. Cartridge M3&4-Cutaway View

Figure 5>-12B. Typical 4 0 M M  C artridge External View
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1-41. Identification:

a. W eight, 0. 75 pounds.

b. 4. 5 inches long.

c. Loaded with lamp A 5.

d. Uses the M533 point-detonating fuze.

1-42. H azards: Lead cup assem bly  (RDX) (M533 Fuze)

1-43. Function:

a. Setback pulls pin from  rotor.

b. C entrifugal lock  engages star wheel.

c. When su fficient spin is attained^three bracket weights pivot outward releasing 
a push pin.

d. F iring  pin spring pulls fir in g  pin from  rotor  slot.

e. Centrifugal lo ck  re lea ses  and arm ing begins.

f. Arm ing is delayed until p ro je ct ile  is  18 to 36 m eters  from  launches by use of 
an escapem ent assem bly .

g. Upon graze  o r  im pact fuze detonates the cartridge .

M406, 40MM HIGH EXPLOSIVE, ANTI-PERSON N EL, GROUNDBURST 
CARTRIDGE WITH M551 PD  FU ZE

1-44. Type: M406, 40MM high exp losive , an ti-person n el, groundburst cartridge  
with M551 PD  fuze (re feren ce  figure 3-13A, 3-13B, 3-13C and 3-13D)

1-45. Identification:

a. Weight, 0. 5 pounds

b. F our (4) inches long

c. Loaded with lam p B

d. Uses the M551 point-detonating fuze 

1-46. H azards:

a. Detonator (M551 Fuze)

b. Lead in (M551 Fuze)
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c . B ooster (M551 Fuze)

d. M406 cartridge  

1-47. F unction :

a. Setback unlocks the rotor.

b. Rotation causes the firing  pin to retract from  the rotor.

c. R otor lines the fuze up exp losively .

d. P ro je c t ile  com pletes arm ing in 14 m eters from  the launcher.

e. Upon graze o r  im pact the inertia  weights pivot in w a r d ,  driving the firing  pin  
into the detonator.

XM 574E2, 40MM, WP ROUND WITH THE M533 PD FU ZE

1-48. Type: XM 574E2, 40MM, WP round with the M533 PD fuze (re feren ce  
figure 3-14).

1-49. Identification:

a. W eight, 0. 75 pounds.

b. 4. 5 inches long.

c . Loaded with WP and RDX B ooster

d. Uses M533 point-detonating fuze 

1-50. H azards:

a. WP

b. RDX B ooster

c . RDX Lead cup in fuze 

1-51. Function:

a. Setback pulls pin from  the rotor

b. Centrifugal lo ck  engages the star wheel

c . When sufficient spin is attained^three bracket weights pivot outward releasing 
a push pin

d. F iring pin spring pulls the fir in g  pin from  ro tor  slot

e. The centrifugal lo ck  re lea ses  and arm ing begins
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Figure 3-14. PD Fuze hd533, C ross  Section View Showing Unarmed Condition
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f. The arm ing is delayed until p ro je ctile  is  18 to 36 m eters from  launcher by use 
o f an escapem ent assem bly .

g. Upon graze o r  im pact the fuze detonates the RDX b ooster  pellet, which 
d isp erses  the WP charge.

XM576, 40MM CARTRIDGE (BUCKSHOT)

1-52. Type: XM576, 40MM cartridge  (Buckshot) (re feren ce  figure 3-15)

1-53. Identification:

a. W eight, 0. 5 pounds

b. 2. 5 inches long

c. P ellet cup assem bly  on nose 

1-54. H azards: Cartridge

1-55. Functioning:

a. Setback causes pellet cup assem bly  to m ove rearw ard disengaging the snap 
on cap from  the pellet cup.

b. Upon reaching the m uzzle , the sabot c a r r ie r  and the pellet cup separate from  
the lead p e llets , thus allow ing fre e  flight o f the pellets to the target.

XM651, 40MM, CS PYROTECHNIC ROUND FU ZED WITH THE
XM581E1 FU ZE

1-56. Type: XM651, 40MM, CS pyrotechnic round fuzed with the XM581E1 fuze 
(re feren ce  figure 3-16A and 3-16B).

1-57. Identification:

a. Weight, 0. 63 pounds

b. 4. 5 inches long

c. Loaded with CS m ixture

d. Uses XM581E1 point-detonating fuze 

1-58. H azards:

a. Detonator (XM581E1 Fuze)

b. P ercu ss ion  p rim er (XM581E1 Fuze)

c . CS m ixture (cartridge)

d. F irst  F ire  fnixture (cartridge)

3-24



Fifture
3_1!S.

• toe  X W ’’ 1 ' C a r tr it lfc4-
_ C u taV/aY

V  i e ^

3 - 2 5



I

-'■4

1 Ogive 4 Identification
2 Red band notch
3 Cartridge case 5 Percussion primer

Figure 3-16A. CS C artridge XM&51
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Figure 3-16B. Grenade Launcher, 40-M M
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1-59. Function:

a. Setback frees  the ro tor

b. C entrifugal fo r c e  re lea ses  the escapem ent m echanism  to delay the arm ing 
until p ro je ctile  is 30 m eters from  the launcher.

c. R otor m oves into arm ed position

d. Detonator lines up with fir in g  pin

e. F iring  pin strikes detonator on im pact

f. Detonator ignites f ir s t  fire  m ixture,and CS pyrotechnic m ixture blow s out 
plug releasing the CS to atm osphere fo r  about 25 seconds.

M28 RIFLE GRENADE (HEAT) WITH PIBD FU ZE ("EN ERG A")

1-60. Type: M28 R ifle Grenade (HEAT) with PIBD fuze ("EN ERG A") re feren ce  
f ig u re  3-17A and 3-17B)

1-61. Identification:

a. Fin stab ilized  (6 each)

b. 15. 5 inches long, 2. 95 inches in d iam eter

c. Weight, 1. 5 pounds

d. Grenade is painted o live  drab o r  black  with r kings in yellow

e. Striker head has a serra ted  tip 

1 - 5i?. Hazardous Com ponents:

a. Initiating detonator (in point initiating dev ice ).

b. Two stage base detonator

c . B ooster, 93 /7  m ix  o f R D X /TN T

d. Main charge, 80 /20  m ix  of R D X /TN T 

1-63. Functioning:

a. Setback sleeve  m oves rearw ard when launched.

b. Safety balls re leased

c. Grenade d ece lera tes  releasing  the detonator c a r r ie r
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Figure 3-17B. Point-Initiating D evices - Cutaway View
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d. On im pact, the initiating detonator overcom es the inertia spring and im pinges 
on the strik er. F lam e is  spit rearw ard to initiate the base detonator functioning the 
main charge.

66MM "H E A T " ROCKET M72 WITH PIBD FU ZE M412

1-64. Type: 66MM "H E A T " Rocket M72 with PIBD Fuze M412 (re feren ce  figures
3-18A, 3-18B and 3-18C)

1-65. Identification:

a. This round is com m only  re ferred  to as the "L A W ".

b. Fin stab ilized , (6) (six each)

c . B ottle-shaped configuration

d. W arhead painted o live  drab or  black with yellow  letters 

1-66. H azards:

a. Rocket m otor, ign itor

b. . 67 pound o f H M X/TN T

c. E lectr ic  detonator in base elem ent

d. Stab type p r im er

e. T etry l b ooster  

1-67. Functioning:

a. F lash from  p r im e r  ign itor which in turn ignites the rocket m otor

b. Fuze safety plunger unlocks

c. Set back  unlocks the ro tor  to arm ed position

d. Im pact fir e s  the round

3. 5 INCH HEAT ROCKET WITH M404 SERIES FUZE 

1-68. Type: 3. 5 inch HEAT Rocket with M404 Series fuze 

1-69* Identification:

a. Shrouded fins on ta il (6 each)

b. A pproxim ately  24 inches long and 3. 5 inches in d iam eter

c. Fuze located aft o f warhead
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Figure 3-1.8A. 66MM H tA T  Rocket M7 2.
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1-70. Hazardous Com ponents:

a. Detonator (fuze)

b. B ooster (fuze)

c. Warhead 

1-71. Functioning:

a. Safety band rem oved  p r io r  to flight

b. Setback sleeve  com p resses  the setback spring, c le a rs  the arm ing pin path, 
and is  locked in this position  by a spring loaded detent.

c. Rocket leaves launcher and arm ing pin is e jected  from  fuze

d. Any angle o f im pact w ill function the fuze.
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P A R T 2

PROJECTILE FUZES

OBJECTIVE:

To learn the identification , hazards, function and render sa fe /d isp o sa l o f U. S. 
p ro jected  munitions fuzes em ployed in South East A sia .

INTRODUCTION

The U. S. and A llied  fo r c e s  are using heavy gun and how itzer p ro je ct ile s  in South 
Easi A sia . With this in mind EOD personnel m ust becom e fam ilia r  with and know­
ledgeable o f the identification , operation  and hazards of the various fuzes com patible 
with these p ro je ct ile s . Having this in form ation , the RSP and d isp osa l p roced u res can
be perform ed  sa fe ly  and quickly.

AIR  BURST FUZES

2 -  1. Type: P rox im ity  Fuzes (general). These fuzes are  setback  and centrifugal 
arm ed, wet c e ll  en erg izer , influence (proxim ity) fired . (R eference figures 3-19,
3 -  20 and 3-21)

2-2 . Identification:

a. P lastic  ogive.

b. Fuze designation and loading in form ation  are stam ped on the m etal fuze base.

2 -3 . H azards:

a. E lectr ic  p r im er.

b. Impact detonating elem ent.

2-4 . B asic Operation:

a. Setback breaks the am poule containing the e lectro ly te  and centrifugal fo rce  
distributes it into the the ce lls  o f the battery.

b. Centrifugal fo r ce  lines the fuze up exp losively .

c. The fuze transm its and re ce iv es  as it approaches the target. A prop er r e ­
flected  signal causes the fuze to function.

d. If the VT elem ent o f  the fuze fa ils  the im pact detonating elem ent causes the
fuze to function
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PLASTIC 
NOSE OGIVE

Figure 3-19. General Appearance and Dimensional C haracterist ics  of 
P rox im ity  Fu/.e

3 -37



MU i: j 3S|

Figure 3-21 A  Repres entive Type Projectile VT Fuze
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AIR BURST FUZES

2-5 . Fuze, M echanical T im e Superquick (MTSQ), M500, M500A1, M501, M501A1,
M502, M502A1, M506, M518, M520, M548 and M564 (re feren ce  figu res 3-22, 3-23, 3-24 
and 3-25A and 3-25B ).

2 -6 . Identification:

a. Fuze designation, loading data, and tim e graduation sca le  is stam ped on the 
body o f a ll fuzes except the M548 and M564, which have a v e rn ie r  sca le  stam ped on the 
body.

b. A ll are unpainted except for  the M548 and M564 which are painted black and all 
stampings are painted white.

2 -7 . H azards:

a. P rim er
b. Detonator
c . B ooster

2 -8 . B asic Operation:

a. Setback and centrifugal fo r c e s  cause the c lock w ork  to unlock and the tim e to 
run off.

b. On expiration  o f the tim e setting the c lo ck w ork ' re iea ses  the str ik er , fir in g  the 
fuze.

c .  The Superquick ("SQ ") a ssem bly  w ill fire the fuze if im pact o ccu rs  be fore  c o m ­
pletion o f the tim e in terval fo r  which the fuze was act* o r  i f  the fuze was set at "S ".

BASE DETONATING FUZES

2-9 . Type: PIBD ’ 'LU CK Y" M509A1 and M530 S eries. Setback arm ed and instantaneous 
firing  (re feren ce  figure 3 -26).

2-10. Identification:

a. Only by the using p ro je ct ile  o r  cartrid g e .

b. W ill always be used in HEAT rounds.

2 -il. H azards:

a. E lectr ic  detonator
b. Lead charge o f tetryl
c . B ooster  pellet o f tetry l
d. M530 Series contains a p r im er  T92 in the graze  sensitive assem bly  

2-12. Use:

a. 90MM HEAT round

3-40



.52 IN. DIA

F ig u r e  5 -2 Z . External Characteristics of Fuze M500A1
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CLOSING DISK

Fuzes M 502, M 5 0 2 A 1, M 506, M 5 18 , M 5 18 A ! , C u taw ay V iew  o f Point Detonator Assem - 
mly Show ing Unarm ed Condition

Figure 3-23.
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Figure 3-24. Fuze M548 - External and Cutaway Views
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b. 105MM
c. 106MM
d. 120MM

HEAT round 
HEAT round 
HEAT round

2-13. B asic Operation:

a. P r io r  to fir in g , the ro tor  is  out o f  line and the e le c tr ic  detonator is  shorted .

b. Setback cause the ro tor  to lineup com pleting a c ircu it  between the ’ ’Lucky”  
cry s ta l and detonator, arm ing the fuze.

c .  R otor m ovem ent a lso  arm s the graze  sensitive feature.

d. On im pact the "L u ck y" c ry s ta l is  s tre ssed  functioning the e le c tr ic  detonator 
in the base.

e. If the fuze does not f ir e  e le c tr ica lly  the graze  sensitive fir in g  pin w ill function
the fuze.

POINT DETONATING FUZES

2-14. Type: M48 S eries, M51 S eries and M557 fuzes are a ll cetttrifugally arm ed, 
im pact fired  (re feren ce  figu res 3-27 , 3 -28 , 3-29* 3-30, 3-31).

2-15. Identification:

a. Unpainted stee l bodies

b. Stamped with fuze designations

c . W rench slots 

2-16. H azards:

a. Detonators - -  Lead azide and tetry l

b. B ooster - -  tetry l 

2-17. Use:

a. M48 Series - -  75.and 90MM p ro je ct ile s

b. M51 Series - -  105 and 155MM p ro je ct ile s

c . M557 - -  152MM p ro je ct ile s  

2-18. B asic Operation:

a. P r io r  to firing  the fuze is  set fo r  Superquick o r  D elay.

b. Setback m ust d ecrea se  b e fore  the fuze starts to arm .

c . Centrifugal fo r c e  lines the fuze up exp losive ly .

d. The fuze functions on im pact.
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Figure 3-27.
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Figure 3-30. 152-MM T P -T  Round



A— HeadB— Superquick element 
C— Firing pin support D— Firing pin (SQ )
E— Detonator M24 
F— Ogive or windshield 
G— Flash tube 
H—  Body 
J— Setting: sleeve K— Interrupter 
L— Interrupter spring 
M— Delay plunger assembly N— Firing pin (delay)
P— Primer M54 
Q— Delay charge 
R — Plunger pin lock 
S— Plunger pins 
T— Relay M7 
U— Booster M125A1

F ig u r e  3 -3 1 . F u z e  C u ta w a y  V ie w  M 5 5 7
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CHAPTER 4

PART ONE - DISPENSERS

PART TWO -  PAYLOAJiS



POINT DETONATING FUZES

2-19. Type: M525 and M526 S eries fuzes which requ ire Setback fo r  arm ing and are 
im pact fired  (re feren ce  figu res 3 -32  and 3-33)

2-20. Identification:

a. Unpainted m etal o r  p lastic body

b. Stamped with fuze designations.

c . Slider plug.

d. Spanner w rench hole

e. B ore riding pin

f. Protruding strik er 

2-21. H azards:

a. B lack pow der delay charge

b. Lead azide re lay

c . B ooster - -  tetry l 

2-22. Use:

a. 60MM M ortar

b. 81MM M ortar 

2-23. B asic Operation:

a. B ore riding pin jum ps out when the round leaves the tube.

b. Delay Arm ing m echanism  starts on setback  and firin g  pin is withdrawn from  the 
s lid er . The s lid er  spring fo r ce s  the s lid er  into the arm ed position .

c . Upon im pact the firing  pin is  driven  into the detonator.

POINT DETONATING FUZES

2-24. Type: The M524 S eries fuzes requ ire setback  a n d /o r  cen trifugal fo r c e  fo r  
arm ing (re feren ce  figu res 3-34, 3-35A and 3-35B ).

2-25. Identification:

a. Unpainted m etal o r  p lastic body.

b. Stamped with fuze designation

c . W rench slots
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DETENT 
PIN SPRING

SETBACK
SLEEVE

STRIKER

STRIKER SPRING» 

HEAD.

SETBACK SLEEVE 
SPRING

SETBACK PIN

SETBACK PIN SPRING

UPPER RELEASE BUSHING

LOWER RELEASE BUSHING

SPRING CLIP WASHER 

FIRING PIN 

GEAR TRAIN

BORE-RIDING PIN SPRING 

WITHDRAWAL SPRING 

RETAINER BUSHING 

BODY 

SLIDER

BORE-RIDING PIN 

SLIDER GUIDE 

BOOSTER LEAD-IN 

BOOSTER

STRIKER

FUZI MS2SA1

FIRING PIN SPRING

FIRING PIN1 

LOWER PLATE

BUSHING

TAB

FU Z C  M 525 GEAR TRAIN

PALLET

DELAY ARMING MECHANISM FUZE
ORO D )M I

setback spring: 
mbseav

Figure 3-32. Fuze 525 Series, Cutaway View Showing Unarmed Condition
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DIMENSIONS SHOW N ARE APPROXIM ATE 
A N D  APPLY ALSO T O  FUZE M526A1

PULL W IRE

MEAD

SAFETY W IRE

SLIDER PLUG 

BORE RIDING PIN

BODY

ADAPTER

R IG H T H A N D  TH R EA D

5.75 IN .

Figure i - i i .  External Character ist ics  of  Fuze M526 Series

4
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BODY

STRIKER 
GUIDE PIN

OUTER 
FIRING PIN

DELAY ELEMENT

PLUNGE

0REEPPIN 

SAFETY PIN

ROTOR DRIVE 
SPRING

ROTOR

ARMING
MECHANISM

BOOSTER LEAD-IN

BOOSTER CHARGE

STRIKE*

'STRIKER

CENTRAL 
FIRING PIN

SUPEROUICK 

PLUNGER LEAD

f i M w m m

fpm DETONATOR

PULLWIRE 

TIMING GEAR 

iVl-SHAFT GEAR

v m m * m

SPRING 

BOOSTER CUP

Figure '->-34. Fuze M524, Cutaway View Showing Unarmed Condition
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STRIKER

STRIKER 
GUIDE PIN

PULL WIRE

SAFETY PIN

WRENCH 
SLOT (2)'

2.I2NS-I 
RIGHT 
HAND 
tHREAD

Figure 3 - 3 5 A .  External Characteristics  
of Fuze M524 Series except M 524A5

STRIKER

FUZE BODY

PULL WIRI

SETBACK 
SAFETY 
PIN

Figure 5-15B.

External C h a r a d e  ristics of Fuze M524A5

BOOSTER
CUP

380 MAX

221 MAX
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d Protruding str ik er .

2-26. H azards:

a. Detonator -  Lead azide and ROX

b. B ooster - T etryl 

2-27. Use:

a.

b. 81MM M ortar 

2-28. Basic Operation:

a. Setback allow s plunger to rotate.

b. F lash channels are  now aligned with b ooster  lead -in .

c . Impact functions the fuze.

NOTE

If the strik er is  not driven  rearw ard  by im pact, the plunger m oves 
forw ard against the creep  spring and causes the superquick detonator to 
im pinge on the fir in g  pin.
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OB JEC TTVE

P A R T  ONE 

DISPENSERS

To learn  the identification , function, safety precautions, hazardous com ponents,
RSP an d /or d isposa l p roced u res  fo r  m unition d isp en sers.

INTRODUCTION

There are approxim ately 12 d isp en sers being used by the A ir F o rce  in SEA. As an 
EOD man, you m ust be able to recogn ize  them and know the proced u res  used to m in i­
m ize the hazards that each presen ts .

Empty dispensers are designated as SUUs--SUU7, SUU 10, SUU 13, e tc . The bom b- 
lets ca rr ied  in these d ispen sers are designated as BLUs and there are many o f them . 
When a given BLU is  p laced  in a SUU, the designator fo r  the loaded unit b ecom es CBU.

This text d escrib es  the various d ispensers and lis ts  the bom blets ca rr ie d  by each. 
T h erefore , all units except the X M -47 and CBU -19 w ill be r e fe r re d  to as SUUs.

The follow ing d isp en sers are cov ered  in this text:

SUU-7 4 - ' SU U -24 4 - 3 SU U -38 4 - / 7
SUU-10 4-1 SU U -25 4 - t f SUU -41 4 - / 7
SUU - 13 4 - 7 SU U -30 4 - " X M -4 7  4 -JJ (p

SUU-14 4 - 3 SU U -36 L) -  I t  ■* C B U -1 9

S U U -7 A /A  and SU U -1 0 /A C & a  - m p - z c >i m c <} 1  tf -2-4
1-1 . GENERAL, DESCRIPTION: Externally ca rr ie d  19 tube d ispenser used with je t 
type a ircra ft. U sed to deliver various anti-personnel m unitions
4-1A, 4-1B and 4-1C).

1 -2 . Identific ation:

a. C ylin drica l body with a tail cone.

b. H em ispherical nose, with an opening in the cen ter.

c . 19 tubes.

d. O . D. o r  white in c o lo r .

1 -3 . H azards:

a. Heavy c o il  spring in each tube.

b. 19 explosive detents.

1 -4 . P ay load s:

a. B L U -3 /B 's  o r  4 /B 's .

b. B L U -7 /B 's  an d /or  7 A /B 's .

c . B L U -1 7 /B 's .

1 -5 . D ispersal O peration :

a. A ircra ft  pow er f ir e s  explosive detents.

b. Spring tension starts d isp ersa l o f  payload.

c . Ram air a ss ists  in d isp ersa l.

(re fe ren ce  figu res

D t

(o  y n  3 7
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Vi«urc: 4-1C. Tube C o n te n ts -S U U -7 A /A  in C B U -2 A  Configuration
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SU U -13/A

1 -6 . GENERAL DESCRIPTION: Externally ca rr ie d  d isp en ser, used to deliver v a r i­
ous anti-personnel m unitions (re fe ren ce  figu res 4 -2a , 4 -2b  and 4 -3  ).

1 -7 . Identific ation:

a. R ectangular, with flat sides and open bottom .

b. Pointed aerodynam ic n ose  and flat back.

c . 40 tube a ssem b lies^

d. O .D . or cam ouflaged c o lo r .

1 -8 . H azards:

a. P ayloads.

b. .40 e jection  ca rtr id g es .

1 -9 . P a y loa d s :

a. g L U -1 8 /B .

b. B L U -3 9 /B .
c . B L U -4 3 /B , 4 4 /B, 4 4 A /B .

d. B L U -4 9 /B , 6 0 /B . p C l),

1-10 . D ispersa l O peration :

a. A ircra ft  pow er fir e s  e jection  ca rtrid g es .

b. Expanding gas fo r ce s  payload downward.

c . Delay fir e s  burster and breaks cannister open,

d. Munitions d isp erse  and arm .

SU U -14/A

1 11. G E N E R A L  DESCRIPTION: Externally ca rr ie d  6 tube d is p e n s e r  u s e d  with p r o p -  
driven a ircra ft. U sed to deliver various anti-personnel m unitions (re feren ce  figures
4 -4a , 4 -4b , and 4 -5 ) . .__ ___
1-12. Identification: ^ )t  A k.

a. Trianglar c r o s s  section  configuration . Lj /V» 3 7

b.

c .

Six tu b e s ,

Strong back assem bly  in cen ter.

1-13.

1 -1 4 .

H azards:

a . -  Each^tube contains one e jection  cartridge .

b. Tubes con ta in  the payload.

P ay load s:

a. B L U -3 /B  bom blets -  114.

b . B L U -17 /B  WP Grenade -  72.

c . B L U -2 4 /B , 66 /B  Jungle bom blets -  132.

4-3



A - E lectr ical  connector cover 
B - Suspension lug (2)
G -  Machine thread plug 
D - Forward fa ir ing  
E - P alle t  strap handle (2)

F -  Pallet  fastener stud (12) 
G -  P al le t
H - Remove before f l i g h t  

safety f la g  (2)

Figure 4-2.A. SUU-13/A Side View

Figure 4 -2B.  SUU 13/A Bolt om Vi ew
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Electrical  Connector  With R a d h a z  Fi l ter

One Piece St rongback

Tai l  Fairing 
(Quick Release  
Faste n e rs)

— St rongback  Plate

fervalometer  With Sa f e t y  Pin 
And Flag in Safe Position

Tai l  Fairing Die Cast  Bulkhead

F i g u r e  4 - 3 .  S U U 1 3 / -  DF .e n s c



Figure 4 - 4 A .  SUU 14/A

1. ACCESS COVER
2. ACCESS COVER GASKET
3. ELECTRICAL JUMPER PLUG
4. SAFETY PIN ASSEMBLY
5 NOSE FAIRING ASSEMBLY
5. MAIN WIRING HARNESS
/. ELECTRICAL HARNESS ASSEMBLY
8. SAFETY SWITCH ASSEMBLY
9. RADHAZ FILTER ASSEMBLY
a ROTARY SELECTOR ASSEMBLY 
.. SPEECH BLOCK ASSEMBLY

12. EJECTION CARTRIDGE ASSEMBLY
13. BULKHEAD ASSEMBLY
14. BREECH ASSEMBLY
15. SAFETY ROD (SEE TABLE)
16. PISTON AND SPRING ASSEMBLY

17. PISTON ORIFICE SEAL
18. BOMB (SEE NOTE)
19. END PLUG
20. SAFETY PLATE (SEE TABLE)
21. TUBE
22. SUSPENSION LUG
23. LUG ADAPTER
24. SKIN ASSEMBLY
25. SCREW
26. FLAT WASHER
27. CABLE CLAMP
28. SELF - LOCKING NUT

^  [ REDUCED 
DIAMETER

M K  6 M O D 0

CHAMFER '

TY pE 1 M A U -76/A

F i g u r e  4 - 4 B .  S U U  1 4 / A  (E xp lod e d  V ie w )
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SA i'E T Y  P IN  
A SSE M B LY

W A R N IN G  
' FREAM LR

F i g u r e  4 -  fS. Sa fe ty  F e a t u r e s  of  the S U U - 1 4 / A

4 - 7



i -15 . DR ;e r  - al O peration :

a. Safety pin is  rem oved  p r io r  to flight.

b. A ircra ft  pow er fir e s  e jection  ca rtrid g es .

c . Gas p ressu re  from  ca rtr id g es  over com es the payload retaining rivets and 
fo r ce s  the pay] >ad from  the tubes.

d. Tubes m ay be fired  singly or in ripp le .

1 — 16. GENERAL DESCRIPTION: Interna’ ly ca rr ied  24 bay dispenser used with the 
B -52 a ircra ft. U sed to deliver anti-personnel m unitions (re feren ce  figu res 4 -6 a , 4 -6b ,
4 -6 c , and 4 -6d ).

a. L arge rectangular shaped d ispenser.

b. 24 double walled c e lls .^ ___ —---—1
c . N orm ally  painted blue.

d. Contains 72 cubed shape AD U 's.

1-18 . H azards:

1 -19 . P ayloads;
a. J3L U -3 /B 's

b. B L U -2 6 /B , 3 6 /B , 59/B  m ay be m ixed.

1-20 . D ispersa l O peration :

a. A ircra ft pow er operates re lea se  solenoids on se lected  c e lls .

b. ADU's drop from  ce ll.

c . ADU tim ers start running.

d. E xpiration o f tim ers  open ADUs.

e. Munitions re leased .

! -?) , GENEF.AL DESCRIPTION: A  four tube d ispenser capable o f releasing 8 MK 24 
fi • es . U sed on fighter type a ircra ft (re feren ce  figure 4 -7 ).

-22 . Identification:

SU U -24/A

1-17 . Identific ation:

SU U -25/A , 2 5 B /A

a. M odified 5 " Zuni R ocket Launcher.

b. Round body.

c . 4 tubes.
fy fl

&  kjrfC+J
i .  H a z a r d :

S U U - 2 5 /A .

(1) 2<l E xplosive detents in each tube.

(2) Payload, each tube.
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F i g u r e  4 -  -A D is p e n s e -  5-' I J -2 4 /A

] ii’u re 4 - 6 D • F ra g m e n t , ]  I.ion B o m b , K L U - i / B
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F i g u r e  4 - 7 .  F l a r e  D i s p e n s e r  S U U -25
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b. SU U -25B /A

(1) 1 E je c t io n  C artridge in each tube.

(2) Payload, each tube.

1-24 . P ay load s: MK 24 F la res  (2 per  tube).

1-25 . O peration:

a. SU U -25/A

(1) A ircra ft  P ow er fir e s  detents.

(2) Spring fo r ce s  fla res  out of tube.

b. SU U -25B /A

(1) A ircra ft  Pow er f ir e  e jection  ca rtr idges.

(2) Gas P re ss u re  fo r c e s  fla res  out of tube.
SU U -30/B

1-26 . GENERAL DESCRIPTION: Externally ca rr ied , bom b shaped, clam  shell open­
ing d ispenser. U sed to deliver anti-personnel m unitions (re feren ce  figu res 4 -8a , 4 -8b , 
4 -8 c , and 4 -9 ).

1 -27 . Identification:

a. Smooth bom b shaped body, steel construction . 3
b. Upper and low er halves held together at n ose .

c . Four attachable fins.

d. N orm ally  O. D. in c o lo r .

e. Use a irburst type fu zes .

1-28 . H azards:

a. N ose fuz-S.

b. Payload.

1-29. P a y loa d s : (Amounts can vary)

a. BL U -2 6 /B  -  approx  670.

b. BLU -  3 6 /B , 59 /B  -  approx 670.

c . Not lim ited  to the above.

1-30. D ispersa l O peration : .

a. M907E1, FMU 26A /B , 2 6 B /B , o r  FMU 56 /B  opens c l u s t e r . ^ k e  L Lj
b. R em oval o f nose cap allows halves to separate.

c . Munitions d isp erse  and arm .

SU U -36/A

1-31. GENERAL DESCRIPTION: E xternally ca rr ied , 10 bay, downward ejection  d is ­
penser (re feren ce  figu res 4 -1 0 , 4 -11 , and 4 -12 ).

A *'- 

9  m 3 ?
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:j<V

TIC I RELEASED FROM AIRCRAFT 
MING WIRE WITHDRAWN) FUZE FUNCTION 

(BOOSTER IGNITION) CASE SEPARATION

ARMING LANYARD

i r e  4 - 8 C  . O p e r a t i o n a l  S e q u e n c e  ( M 9 0 7  Ins ta l la t ion )

4 - 1 2



F i g u r e 1 ' 1 - 9 -  S e q u e n c e  o f  O p e  rn tio n

' 1 - 1 3





I ES JRE CARTRIDGE DISPE* iER STRUCTURE

EJECTOR AND 

THRUSTER PLATE

a s s e : b l y

RETAINING RING 

RETAINING STUD

ARMING
LANYARD

BLU-45/B

- U 'T>

RETENTION SADDLE

CARGO DOOR

t< i v u r c  -I U . i . M U V)/P. will) B I J J -  }c</r. 
4 -  1 S



9l
~

Fi. u r e  ' . ] j A TLA,
^ f i g u r a t i o n with Fins in

°Pen and closed
Positions



1-32 . Identification:

a. . Rectangular shape with aluminum skin.

b. Rounded top.

c . A erodynam ic fa irings at each end.

d. . lO c a r g o  bays -  BCL.

e. 30 se le cto r  sw itches, 15 on each side.

f. O. D. in c o lo r .
1 -33 , H azards; Ten p ressu re  cartrid g e s . one per bay. 

1-34 . P ay load : 3 B L U -4 5 /B s  p er  bay.

1-35 . O peration:

a. A ircra ft  pow er fir e s  ca rtr id ges.

b. Gas expands and extends e jection  pistons.

c . Munitions are e jected  from  dispenser.

SU U -38/A

1-36 . GENERAL DESCRIPTION: Externally ca rr ied , 10 bay, downward e jection  
dispenser (re feren ce  figu res 4 -1 3 , 4 -14 , and 4 -15 ).

Identification:1-37.

a.

b.

c.

jL
e.

Rectangular shape with aluminum skin. 

Rounded top.

A erodynam ic fa irings at each end.

10 cargo  bays -  B CL.

, 8 .

1-39 .

O. D . in c o lo r .

H azard,,: uO p ressu re  ca rtr id g es , 3 installed

( S  p  O  0  K -

*1 T T V  3 1

P ayloads:
a. B L U -4 2 /B .

b. B L U -4 2 A /B .

c . B L U -5 4 /B .

NOTE: These BLUs are clu stered  in a KM U-338 adapter.

1 -40 . O peration:

a. A ircra ft  pow er fir e s  ca rtr id g es .

b. Gas expands and extends e jection  piston .

c . KM U-338 adapter is  e jected  from  d ispenser.

d. Delay detonator in the KMU adapter d isp erses  the BLU s.

SU U -41B /A

1-41 . GENERAL DESCRIPTION: Externally ca rr ie d , 10 bay, downward e jection  d is ­
p en ser (re feren ce  figu res 4 -1 6 , 4 -1 7 , 4 -1 8 , 4 -19 , 4 -2 0 , 4 -21A , and 4-21B)

l o  n o  3 )4-17
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o u r e  ^ S U U - 3 8 / A  B o t t o m  View



(• ' i^ u rc  4 - 1 4 . S U U -  1HA Klt-et rical Dotonati ■ r As,1 enibly

4 - 1 9



i !
\

1 Nut MS2I044-N5
2 Washer MS27163
3 Spacer 6601143*
4 Stud 6SCI1542-! (iu),
5 Connector 66CH559
6 Bracket 65C114TG

(4)

7 Cartridge G6A1- 1 ■ 20
8 Piston Assy C7C 8 7 1
9 Thruster Bony UWwi. *'

10 Rtg Ring MSI 00£,'X ~<tl
11 c tXi l -> te r . .s ■ y 67Cb» i
12 Adapter 66 Bit 430-1 ( { 2 )

i - 15 .  K M U  -  ̂ 58/1' ,  A d a p t e r  Ki t  wi t h  C a n i s t e r  As

4-20



F i g u r e  4

4 SITU

ji*
i

!

■16. S U U - 4 1 B / A  B o t t o m  V iew

3 InUrvalrmeter
4 Stra -lage Cable
5 Strongback
6 Horizontal Web

.! . u -i ca  l D otoi .atr,; A  c s o m b l '

4 - 2  1



Figure 4 -18 .  SUIJ-41 ]’> /  A  Exploded Viev,
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RETENTION STUDS
SPACER (FOR BAYS 4, 5, 6, A N D  7 ONLY )  
RETENTION STRAPS 
RETENTION RING 
LANYARD
EXPLOSIVE OPENER 
RETENTION ROD 
C ARG O  DOOR 
EOD PLUG 
EOD HOLE 
HOLE PLUG
LIQUID LEVEL INDICATOR 
ELECTRONIC OPENER 
LIQUID LEVEL SENSOR 
C O NNEC TO R,  ELECTRICAL CABLE (LIQUID 
LEVEL SENSOR)
CO NNECTO R,  ELECTRICAL CABLE (ELEC­
TRONIC OPENER)
CABLE ASSEMBLY (P/N 9223682) 
C O NNEC TO R,  CANISTER ELECTRICAL 
CABLE

g u r e 4 -19 • C a n i s t e r  A s s e m b l y ,  C D U - 4 / B ,  C D U - 5 / R ,  C D U -1 0 B  and 
C DU-14 B

4 - 2 3



1 TEN -LIG HT TEST SET SHORTING PLUG

: 4 - 2 0 .  E l e c t r i c a l  Cont inuity  C h e c k  o f  the Mine  C a n i s t e r  Set

4 - 2-'!



F i g u r e  4 -21A .  SUU-41 R / A  L o a d e d  on  a T E R  R a c k

g<> • <• ' -21.IL S U U - 4 1  L o a d e d  on a k, ,:'R  Hack

4 - 2 5



1-42 . Identification :

a,

b.

c .

d.

e.

Rectangular shape with aluminum skin. 

Rounded top.

A erodynam ic fa irings at each end.

10 cargo  bays -  B CL.

O. D. in c o lo r .

1 -43 . H azards: Ten p re ssu re  ca rtr id g es , one p er  bay.
~~------~ — __

1 -4 :4 .  Jr* a yloads:

a. C D U -4 /B  -  XM47E1 M ines.

b. C D U -5 /B  -  XM40E5 M ines.

c . C D U -10 /B  -  XM40E5 and XM44 M ines.

d. C D U -14 /B  -  XM65 M ines.

1 -45 . Operation:

a. A ircra ft  pow er fir e s  ca rtr id g es .

b. Gas expands and extends e jection  pistons.

c . Munitions are e jected  from  d ispenser.

XM47 Dispenser1

1-46 . GENERAL DESCRIPTION: Mine D ispersing Subsystem , XM47 (re feren ce  
figu res 4-22 and 4 -23)

1-47 . Identification :

a. 4 d o u b l e , 1 °d d'i ‘T on ser tubes.

b. P re ssu re  gage on forw ard  end o f each tube.

c . Intevalom eter on forw ard  end.

d P re ss u re  connector forw ard  end of each tube,

e. O. D. in c o lo r .

rj ) i 3 p c 5 a L
i)e+©jpJo-+ e

1-48 . H azards:

•4 9.

a. Linear shape in each tube.

b. E lectr ic  detonator in each tube. ( y « « )
P ay load : A nti-personnel m in e s . rv\i^c-S

>0. D ispersa l O perations: The payload is  contained in the inner tube with a piston  
i-.e forw ard  end. The outer tube is  p ressu r ized . Dry n itrogen  at 50psi. 

fR e s s u .ft e
. A ircra ft pow er functions cannister opener.

A cable is  pu lled , breaking a fractu re  va lve ,

c . The o r if ic e  opens and dry nitrogen  exerts p re ssu re  on the piston .

1. The piston  fo r c e s  the payload rearw ard .
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f i g u r e  4 - 2 2 .  A F T  End o f  D is p e n s e r  Showing  P o s i t i o n i n g  o f  C a n is t e r s
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A - M A C H IN E  BOLT
• SAFETY PIN (W ITH  RED FLAG)
- M IN E  CAN ISTER T IE -D O W N  STRAP

> - PRESSURE CONNECTOR  
S - V ISUAL PRESSURE GAGE 
f  - QU ICK - RELEASE LATCH  
<a -  SQUIB CONNECTOR  
H - F IR ING  C IRCU IT  A N D  PRESSURE 

M O N IT O R IN G  CONNECTOR  
J  - IMFERVALOMETER

K - VENT SCREW  
L - BREAKW IRE CONNECTOR  

M  - M O N ITO R  ADAPTER  
N - HOSE CLAM P  
P - PRESSURE SW ITCH  A N D  

B R E A K -W IR E  CONNECTOR  
Q - RUBBER PAD  
R - INTERVALOMETER SW ITCH  
S - M IN E  CAN ISTER  
T  - PRESSURE SW ITCH  
U - FUSE ADAPTER

e 4 - Z ) .  F o r w a r d  V ie w  o f  S u b s y s t e m s  X M 4 2 ,  XM4261,  X M 4 7  and 
XM 54
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C B U -1 9 /A

1-51 . GENERAL DESCRIPTION: A  strong back with two E158 c lu sters 1 1 
ternally  ca rr ie d  on slow  speed a ircra ft  or h e licop ters (re fe ren ce  figu re  j -24}
1-52 . Identification:

■ d , Ex

a. Aluminum strong back.

b. 14" suspension lugs.

c . 16 p la stic m odules (c lu sters). 

1 -53 . H azards:
a. E xplosive bo lt assem bly.

b. 2 Detonators.

rif>c i/lL  

A-)

c . P yrotech n ic del a y s  g  f0c ̂  p ^ j e , ^

1-54 . P ay load : B L U -3 9 /B , 528 each. 'Te.n.n.
1-55 . D isp ersa l O peration :

a. The e le c tr ic  detonators fir e  upon re lea se .

b. Separation charge shears the bolt from  the forw ard  end o f the tie rod .

c . Spring-loaded end clam ps m ove outward re leasing  the hinged flanges on 
each side .

d. C lusters fa ll fr e e  o f the strong back.

e. The cock ed  detonators are re leased  and im pinged on the firing  pins.

f. The delay leads ignite.

g. Ignition m ixture in each junction b lock  is  ignited in turn.

h. The cannisters are ignited and e jected .

DISPENSER AND BOMB, CBU -M K20, MOD 2

1-56 . GENERAL DESCRIPTION: This d ispenser and bom b is an launched conven 
fr e e - fa l l  weapon. The weapon L  do ...vared c-..s a . - u ,1? ,.L. * i. i  ̂ w X "s1.

fuze, and all n ecessa ry  com ponents insta lled . It con sists  of a bom b d isp en ser, MK7, 
Mod 2, and a load o f anti-tank bom bs, MK118, Mod 0 (re fe ren ce  figu res  4 -25 , 4 -26A , 
4 -2 6 B ).

1 -57 . Identification : The bom b d isp en ser, MK7, M od 2 con sists  o f the follow ing:

a. A rgo Section.I
b. N ose F airing .

c . Tail Section (4 m ovable fins)

d. M echanical T im e Fuze (MK339)

e. Fuze Arm ing and F in  R elease  W ires.

1-58. H azards:

c .

Fuze, MK339.
Linear Shaped Charge. 

Spring Loaded Tail F ins

4-29



• AFETY CAP

F i g u r e  4 -2 4 .  C F U - 1 9 / A  C n n i s t e r  P y r o t e c h n i c  M i x t u r e  C l u s t e r
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Figure 4-25 B o m b  D i s p e n s e r M K 7 ,  M o d  2
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FUZE SAFE/ARM

■ a Red a su  W i r e  and ddVl.y ; ’ i u A ra n ■_> i •; n, a 11
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1-59 . P ayload: C on sists  o f 247 Anti-tank B om bs, MK118, Mod 2 (re fe ren ce  figure 
4-27)

1-60 . D ispersa l O peration :

a. A  cen terline {i) re le a se , the fin  re lea se  w ire allow s the fir  to nap open. 
The fuze arm ing w ire allows the fuze tim er to start and actuates the fuz  ̂ ai ning cy cle .

b. The fuze functions and im itates a linear shaped charge.

c. The linear shaped charge cuts the d ispenser in half from  front to back.

d. D ispenser opens allowing the anti-tank bom bs to fr e e - fa l l  to the target.
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Figure 4-27. Antitank Bomb, MK 118, Mod 0

/
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P A R T  TWO

PAYLOADS

OBJECTIVE

To Ie, rn identification , functioning, h azards/p reca u tion s, rendering t. fe and/or 
d isposal p roced u res  for  d ispenser payloads.

INTRODUCTION

The number and type o f dispensed m unitions in the AF A rsenal today requ ires that 
EOD personnel be com pletely  fam ilia r  with all types of these air m unitions. Although 
the payloads are sm all, each one is lethal. The large  quantities ca rr ie d  compound the 
hazards associa ted  with acciden ts/in cid en ts involving these m unitions. E very type of 
fuzing that is  em ployed in large  m unitions, e. g. , a irburst, im pact, delay, and anti - 
disturbance is used with dispensed m unitions. EOD personnel m ust be able to r e c o g ­
nize the m unition, know the basic  operation  and be aware of the hazards involved due 
to the type fuzing em ployed.

DISPENSED MUNITIONS

2 -1 . T ype: B L U -3 /B  A nti-P ersonnel and M aterial, H igh -explosive Bom b (re feren ce  
figure 4-28a, 4 -28b, and 4 -2 8 c ).
2 -2 . Identific ation:

a. A pproxim ately 2 .5  inches in diam eter by 6 .8  inches long (vanes extended).

b. The body is  aluminum em bedded with steel fragm entation balls .
c . 6 drag vanes.

d. Yellow  with gold  end cap.

e. End cap crim ped  to body.

2 -3 . Haz a rd s :

a. Main charge 0 .4  pounds o f RDX or C yclota l,

b. B ooster .

ju .onator.

2 -4 . Operation:

a. R e lease : Wind tab rem oval allows vanes to open.

b. Vane Opening arm s fuze.

c. Im pact of end cap drives firing  pin into detonator.

B L U -17 /B

2 .5  Type; B L U -17 /B  A n ti-P erson n el W P Bom b (re feren ce  figu res 4~29a and 4-29b) 

a -6.  Identification:

tilar in appearance to M l5 Grenade, 

b i jdy painted G reen with Red m arkings,

c. Grenade type fuze.

d„ Spoon handle held down by wind tab.
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F i g u r e  4 - 2 8 A .  B L U  3 /B

Figure 4 -2 8 B .  BLU 3 /B  Cutaway View
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2 -7 . H azards:

a. C ocked Striker, Grenade fuze.

b. W P

c . E xplosive B u rster.

2 -8 . Operation:

a. R e le a s e : Wind Tab rem ova l allow s spoon handle to be re leased .

b. Fuze functions like Grenade fuze.

c . B urster detonates and spreads W P

B L U -2 4 /B , B L U -66 /B

2 -9 . Type: B L U -2 4 /B , B L U -6 6 /B , A nti-personnel B om blets (re fe ren ce  figu res 4 - 
30, 4 -3 la, 4 -31b , and 4 -31c)

2 -10 . Identification:

a. P lastic  shrouded canted fins fo r  stabilization .

b. Round steel warhead.

c. The B L U -6 6 /B  uses a 2 . 1 "  diam eter sp o iler  d isc  between the bom b body 
and fin assem bly.

2 -11 . H azards:

a. Main ch arge : H -6 or  C y clo to l.

b. Stab type p r im er  and RDX lea d -in .

2-12 . Operation:

a. Gas p ressu re  e jects  bom bs from  d ispenser.

b. Bom bs spin by air passing through canted vanes.

c . At approxim ately 3 ,500  R P M 's  inertia  weights m ove out.

d. F iring pin re tra cts  from  detonator s lid er .

e. Detonator s lider rotates into arm ed alignment.

f. As bom bs strikes fo ilage  or  other obstructions, spin rate d ecrea ses .

g. Reduction in spin re le a se s  the fir in g  pin and im pact fo r ce s  fir in g  pin into
rner .

NOTE: Spoiler d isc on B L U -6 6 /B  allow s deeper penetration 
into fo liage  p r io r  to functioning.

B L U -7 /B  and B L U -7 A /B

T ype: B L U -7 /B  and B L U A /B , Parachute A rm ed and Stabilized Shape Charged, 
■pact Inertia F ired  Bom b (U sed against tanks, veh icles  and a ircra ft) (re feren ce  

,'ures 4-32 and 4 -3 3 ).

Identification:

a. P la stic  parachute p ro te c to rs .

b. C y lin drica l body with truncated con e.

c . Tail contains the fuze with parachute lines attached.
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Fragmentation Bomblet  B L U - 2 4 / B  Fragmentation Bomblet BLU 2 4 /B  
! Fa r i v Model) Fragment Bomblet (late model) and BLU 6 6 /B

F i g u r e ;  4 -  50.
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DIAPHRAGM 

VANE

DRIVE STUD

HOUSING

WEIGHT

FIRING PIN

FIRING PIN 
SPRING

FUZE BODY

SLIDE
ASSEMBLY

LEAD ASSEMBLY-
SAFE POSITION

Figure 4 -31A.  Bomblet,  B L U  2 4 / B  - B L U  6 6 /B  
Fuze in the Safe Position

: U B . F u z e ,  A r m e d  P o s i t i o n
F i g u r e  4 - i lC .  F u z e ,  F i r e d  P os i t ion
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PROTECTOR

PARACHUTE  
ASSEMBL''

SHROUD LINES

RETAINER
BODY ORD L830-D

F i g u r e  4 - 3 2 .  B o m b  B L U - 7 / B
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s
\

\
\
\

STAND OFF

XM 917  
BOMB FUZKi

DELAY FUZE 
ASSEMBLY

ORD L I323-A

F i g u r e  4 -  > i . B o m b  B L U  7 A / B
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d. Wind tabs secu re  parachute.

e. B L U -7 /B  has a safety clip  hole TCL w hereas the B L U -7A /B  has a pin 
hole TCL.

2 -15 . H azards:

a. Main ch arge: com position  B.

b. B ooster  -  RDX.

c . Detonator ro to r .

2 -16 . O peration:

a. B L U -7 /B .

(1) E jection  wind tab rem oved  parachute dep loys.

(2) F iring  p in  pulled back by parachute,

(3) Detonator ro tor  aligns, 0. 8 to 1 .3  second delay.

(4 ) . Im pact d river  fir in t pin into stab detonator.

b. B L U -7A /B

(1) E jection -re ta in er  clip  rem oved-parachute dep loys.

(2) Inertial fir in g  pin pulled back.

(3) Detonator ro tor  aligns, 0 .8  to 1 .3  second delay.

(4) Im pact-Inertia  ov ercom es creep  spring and drives fir in g  pin into stab
detonator,

B L U -26 /B

2-17 . Type: B L U -2 6 /B  A nti-personnel and M ateria l, H igh -exp losive , C entrifica lly  
A rm ed, Im pact F ired  Bom b (re fe ren ce  figu res 4 -34a , 4 -34b , and 4 -3 4 c ).

2 -18 . Identific ation:

a. Aluminum case  em bedded with steel ba lls .

b. 2 .375  inches in d iam eter.

c . Fluting ca st externally  on ca§e .

d. Identical in appearance to B LU -36B  and 591B.

e. Can use either M -219 or M-219E1 fusing.

f. Clamp ring around center.

2-19 . H azards:

a. Detonator -  .015 gram s p rim er and . -19  gram s RDX.

b. B ooster -  1 .45 gram s RDX.

c . Main Charge -  81 gram s cy cla to i.

2-20 . O peration :

a. M -219 Fuze: (Indent) has a dim ple in the center of its ca se .

(1) R e lea se : Bom b spins to approxim ately 2400 rpm  and arm s.

(2) Ham m er weight m oves out.

(3) R otor weights re tra cts  allowing detonator to line up.

(4) Im pact (any angle) causes ham m er weights to drive firing  pin into detonator.
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I igure 4 -3 4 A .  Fragmentation  
Bomblet BLU 2 6 / B

a $E P I M P l f

re 4 -  54B. Fuze M-319E1

HAMMERWEIGHT
(3)

F i g u r e  4 - 3 4 C . F u z e  M  -  219
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b. M -219E1 F uze: (Indent) Has a p im ple in  the cen ter o f its  ca se . Functions 
basica lly  sam e as M -219 fuze except the ham m er weights are  rep laced  with an intertia 
weight and push ball that cam s the firing  pin into the detonator upon im pact.

B L U -3 6 /B , 59 /B

2 -21 . T ype: B L U -3 6 /B , 5 9 /B , Fragm entation, H igh -exp losive . C en trifica lly  A rm ed, 
T im e-d elay  F ired  B om bs (re fe ren ce  figu res 4 -3 5 a , 4 -35b  ).

2 -22 . Identific ation:

a. Aluminum C ase em bedded with steel ba lls ,

b. 2 .375  inches in d iam eter.

c . Fluting ca st externally on ca se .

d. Clam ping ring around cen ter.

e. Both identica l in appearance t o  B L U -2 6 /B .

f. B L U -3 6 /B  use XM -218 fuze, B L U -5 9 /B  use X M -224 fu ze .

2 -23 . H azards:

a. Detonator -  .015  gram s P r im e r  and ,0 1 9  gram s RDX.

b. B ooster  -  1 ,45  gram s RDX.

c . Main C harge -  81 gram s C y clo to l,

2 -24 . O peration:

a. B L U -3 6 /B -X M -2 1 8  (Fuse has Blue stick er on B ooster  en d .).

(1) R e lea se : Bom b spins to approxim ately 2400 rpm .

(2) R otor weights re tra ct allowing detonator to line up.

(3) Delay R otor lev er  is  re lea sed  allowing sp rin g -d riven  delay ro to r  to 
turn, forcin g  sacked flu id  in fron t o f  it.

(4) When the delay ro to r  reach es the end o f  its  travel, a lo ck  ball is  . 
allowed to withdraw from  a cock ed  firing  pin.

(5) T im e delay is  from  0 to 120 m inutes.

b. B L U -5 9 /B  -  X M -224 (Fuze has red  stick er on booster  end).

(1) O peration is  identical to X M -218 ,

(2) T im e delay is  from  0 to 30 m inutes.

C D U -4 /B , 5 /B , 10 / B,  14 /B

2-25 . T ype : C D U -4 /B , 5 / B ,  1 0 /B , 1 4 /B , A nti-personnel Mine C an isters. The 
C anisters contain anti-personnel m ines packaged in liquid freon  (re fe ren ce  figu res
4-36a, 4 -36b, and 4 -3 6 c ).

2 -26 . Identification:

a. Brown p lastic  m olded  ca se  with 20% g lass fib e r  f i l l .

b. Liquid leve l indicator on aft fa ce  o f can ister .

c .  Painted diam ond on aft fa ce  o f can ister .

d. E xplosive opener on center portion  o f can ister .

e. Opener switch on top aft portion  of can ister .
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( 'A M

F i g u r e  4 - 3 5 A 

al l ! ,a i i o m b i e l  B L U  3 6 / B ,
’ ’ B Cutaway V ie w

i i ^ l ^ D l L A V  SAC 
f p  A SS L M B L Y

DELAY ROTOR

Fi gure  4 - i 5 B .  .Fuze XM /AH and Fuze X ?
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DI \MOND CDU- MUNITION

BLACK 4 XM41

WHITE 5 XM40E5

GREY 10 XM40E5
XM44

GOLD 14 XM65

Figure 4 -3 6 A.  Identification C o lor  Code fo r  CDU's

CDU Canister with Liquid L eve l Indical

osive Opener

3 Plug

-  EOD Hole

Fi.gu re 4 - 3 b C . Mi ne  C a n i s t e r ,  CDU4 
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£. Y ellow  stripe around cen ter.

g. C olor  o f diamond identifies what type CDU.

2-27 . H azards:

a. E xplosive opener on each can ister .

b. C D U -4 /B --X M 41E 1 m ine -  3.351b explosive each can ister.

c . C D U -5 /B --X M 40E 5  m ine -  0 .781b  explosive each can ister.

d. C D U -1 0 /B --X M 4 0 E 5 /X M -4 4  m ine -  0 .621b  explosive each can ister.

e. C D U -1 4 /B — xm65 m ine -  3 .351b explosive each can ister .

2 -28 . Operation :

a. P re ss u re  ca rt  in d ispenser e jects  CDU.

b. M ovem ent o f the CDU c lo s e s  two sw itches.

c . Two cap acitors  are charged, one fo r  detonation pu lse and the other for  
tim e delay.

d. As the CDU leaves the SUU, a ' ' ’  the detonator.

e. At the end o f the p rese t  tim e c ler
which shatters the CDU and d isp erses  the

f. All CD U 's function identically

BLI

2-29 . T ype: B L U -3 9 /B  Burning Type, 
and 4 -3 7b).

2 -30 . Identification:

a. Unpainted with a red  band ar

b. P r im a rily  constructed  o f alu

c . Weighs approxim ately 2 oun<

’ H azards:

a. D ispenser tube contains:

(1) E le ctr ic  p r im e r .

(2) M5 propellant e jection  <

b. M odule contains:

(1) P yrotech n ic delay.

(2) 1 .4  grain  detonator che

(3) 7. 56-in ch  length o f Dul

(4) B lack pow der expulsior

c . B L U - 3 9 / B  contains:

(1) C om pacted CS pyrom ix  ghing 1 .3  o w < - „ .
(2) B lack pow der fuse ign iter.

(3) 1 inch length o f safety fuze.

(4) Main ign iter m ixture.
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2-32 . O peration ;

a. Match head o f each bom b ignited by a flash  o f the expelling e jection  charge.

b. Safety fuze o f each bom b ignited by m atch head.

c . Safety fuse ignites the ignition m ixture which ignites the CS P y ro  m ix
f ille r .

d. The o ff-ce n te r  hole in the B L U -39 /B  exp e lls  the bom b in an erra tic  path
along the ground fo r  a distance o f 200 yards from  the point o f im pact spreading the 
agent over a wide area. j .p * /  _ t'. T,̂

3 ep ' 'e
B L U -4 3 /B , B L U -4 4 /B  and B L U -44A /B  I 1'

2 -33 . T ype : B L U -4 3 /B , B L U -4 4 /B  and B L U -44A /B  A nti-personnel m ines (re feren ce  
figure 4-38)

2 -34 . Identific ation:

a. P lastic  housing.

b. May be O. D. , Tan, Brown or cam ouflaged.

c . Irregu lar shaped.

d. A thin wing attached to one side.

2 -35 . H azards:

a. 9 gram s binary charge -  (2 liqu ids, a fuel and a sen s itizer).

b. Detonator.

c . Shaped Charge B ooster .

d. E xplosive rod  and delay to open can ister.

e. E jection  cartridge  fo r  can ister.

2-36 . O peration: (re fe ren ce  TO 11-132)

a. D ispersed  when the m ine clu ster exp losive  rod  is  actuated.

b. Arm ing is  automatic when m ines are expelled  from  the m ine c lu ster .

c . M ines w ill detonate when p ressu re  is  applied.

d. Mines w ill be rendered  inert after a predeterm ined  length o f tim e.

2 -37 . M iscellaneous Inform ation : Inform ation pertaining to  the M 118, Mod 0 d is ­
pensed m unition and.m aterial depicted in figu res 4 -3 9 A  through 4-41 w ill be presented 
by you in stru ctor.
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i’ ii.;un 1- }<v. Mine Cluster, Tube, and Antipersonnel Mine, 
BLU 4'3/B and BLU 44 /B
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Figure 4-39A. Fragmentation Bomblet BLU 4 /B

■re -1 - F r . i  g rnent ati on l l om l i l i : !  B L U  4 / I ’ wi t h  Vane, h K x l e n d e d
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PRESS? E aRTRIDGE DISPENSER STRUCTURE

EJECTOR AND 

THRUSTER "LATE. 

ASSEMBLY

RETAINING RING 

RETAINING STUD

ARMING
LANYARD

— B L U -45/ B

RETENTION ROD

CARGO DOOR

£  F i t ' l l  r e  A  - ' I O A .  K M I I  w i t h  I ' . L I I  - I S / l ’,

'i -  S



’ ou re  4 -4  OR. P r o c e d u r e s  f o r  Sett ing the S e l f - D i s t i n c t  F e a tu r e
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i su;.i- 36 ;m k
7 STAOWGBACK
3 CAATRtDGC LEAD W>AES
4 TAPe
5 SHACKfcf
6 WlftfNG HARNESS
7 B ID -^5 M IN E  
3 PACLfer AS3t

f‘'..viro 4 -4 0 D . KMU 3 3 9 /B  M in e-D isp en ser  Adapter Kit



-ADAPTER ASSEMBLY
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3. The mandatory safe waiting time for BLU-36/Bs and BLU-59/Bb is 
/)/iu/? s and if possible wait h P a r i s ___________ •

UU. Manually handling of armed BIU-26/Bs, BLU-36/Bs , and BHJ-59/Bs will
________________________________________________________ *be done as

*4 5. There is no J  , :d . 3 . s  f .
3 for BIAJ-26s, 3 6 s, and 59s •

*4 6 . The CDU-*4, 10, and 1*4- are basically the same, differing only in the 
____ f ' A j t  / . £ Q - d ________________________________ ___________________________*

*4-7. Liquid freon is used in the CDU-U, 10, and 1*4 to /Y1 /Aj c ,̂ / A x r n t

U8. What is the purpose of the lanyard on the CDU-*4s, 10s, and l*4s?
• K e m o u e -  c | > A o a , / C c i  f i xom. ^PploS; if g  Op c / V  - ____C ______________•

*4 9. A Ali 1 ( i n o  h r - activated fuze is used in the BUJ-*43/B
BLU-*4*4/B mines. 'and

- i

Tr50. The main difference between the BLU-*43/B and BLU-*4*4/B is 3  / ) / ) S  

</ M h  t>$ z c / C P e.e+Auc f- (j5+ c.n . 1 1 < £ # t/o a. T > ^ c :)Cye^eA,-, A s c t\.

_  51. Sterilization does not effect the X X  i c A ^ p  i o n ,
O ^ d - s A e  ____________  in the BLU-*43/B and BLU-AA/B.

and

52. In the mine canisters there are two hazards aside from the BLU-*43 and
BLU-*4*4s , they are J  < S c p / c s i ^  cz___ C ^ jO j L ________________ •

53. The BUJ-*45/B is a d / v j i /9a,7/ /v c/rr>>*. -»
5*4. The filler for the BLU-39/B23 is C  S___________________ ._______ .

55- The hazards of the BLU-39/B23 are *Bj/)C.k P d i v d e t L  f t p  k  / s  f <? ^  9  €

P y  /2<j7  e  ^ ■ e ° ^ e

1 ■ H 7 *  o/e,i, +CA-a /c <-Ji €

‘ (  C /C f i b  c  p

SWB EOD (S E A )  -*4
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EVALUATION QUESTIONS
1. When working on a SUU-7 that has received impact what possibility must

be considered? o f  ~ 3 , r » i  A  /g/c / / O _______________ •
2. Other than payload, what is the hazard of a SUU-7 or SUU-10? _________

/ 9  S x f J a S i  v s .  - A y e A . / : < ;

3. ^BLU-U2/Bs, BLU-U2A'/Bs, and BLU-5V B s are dispensed by means of a
.̂<2. Ian v __Cftfit'U-q/y'c.Q_________ •

U ( i

S 6  / < ?  c J 9  £> ?

The fuze used to function the SUU-30 has a Q A s  C ? f > d  o l u  i , a j c , booster.
5. How many tubes are in a SUU-7 or SUU-10 dispenser? /  7~u j  L_____.
6. Are all tubes in the SUU-7 always loaded in every configuration? /]/£ .
7. The payload of a SUU-7 or SUU-10 is dispensed by A  i n  /  &  / ajc . P a * - i S u n >

8. What is the payload of the SUU-7 and SUU-10? 2/* 3 *•/ tL> n  &  4 , bit / ~) •----------* —y— / —*y  <-+------- *—

9. The SUU?-1̂  has ______ ^ ___________  tubes.

10. The SUU-lU dispenses its payload by means of cjfts ' p / l e S ^  a  tee._____ .

11. The payload of the SUU-11* is S i n  -3 V )j>, < 7 J? V, loG________________ •
12. List four payloads that can be carried in a SUU-13: ~ 3 J L u  < 3 9  >

V ia  ¥3  ^ i u / X ____________ , a n d ^ 2 ^ M Z _ 7 ---------_

13. The SUU-13 dispenses its payload by means of f S cp//)s/'u e O a /L +/Zi Jf<z S' •
lU. The Individual SUU-13 dispenser container is removed by S j &g} / S o d  cl S cacu-j

4 ^ /Li.U C  tx /37V q/ C l)S/ u . _ / v  A /z .- 1________________________________________ •

15. The SUU-30 dispenser differs from all other dispensers because Cl/fi/77
S h r l l  r y e  a ; / A y  ft/L d__ d d K ,S h o c ^ <o^  c / z  ________________________ •

16. List the payloads found in the series of SUU-30 dispensers: ~8 l «  _

L. i 3  (a ' £ l
/

17. The SUU-30 looks like the S j j f d  / j) 6 f ______________ ____________ •
18. The SUU-2U dispenser is desgined to be carried - S j PT. /AJ'lcfiAJci ll*j

— " -v

19. The ADU's carried in the SUU-24 contain J?, J / o  , 3 6  , S T * /

20. The ADU's carried in the SUU-24 are opened by "S)lc, d  Jt.A  a  / / s t Y e / i . »

21. How many flares can be carried in the SUU-25? $ ____________________ .

SWB EOD (S E A )  -  k
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22. Care must be taken while downloading a SU U -25, not to ?u / /  //> A*Ju A n  1

r-,fo S c ^ ju c/ fy)fc> c *1/  Cl v ^A. i f i / w y t ..7c?— / . . . — •

23 . What is the payload of the CBU-19/A?(^ ( ^ , S j  ~ & L u l , '79______
2*+. What are the hazards of the CBU-19/a aside from the payload?

(fjf.p/osie~lf^ i if\ j  j  .JZMJdk'J,
2 5 . Give three safety precautions you would observe while working on an 

impacted CBU-19/A ( Z  S  C c h a v J ,  u i I ?n£JtsJsJ , <^X p  I n  S U  o  e. 3 c  //> 
and c o  c f e ~/ X .

26. The munitions carried in the SUU- 3 8  are fix/ (4 <-{ 2.j &  Y

27. In the SUU- 3 8  ejection of the payload is initiated by a/C power to
that Z 3  &  J #  S ’

28. The SUU-l^A/A is an externally carried dispenser designed to dispense
.. t L - a ? Y / y  (  /  ^  _____________________________________________________________________ •

 ̂ 29. What are the hazards of the SUU-1+1 other than payload? //) c//4 S_____
C AlH~ --------------------------------------------------------------------------------------------------------------------------------------------------------------•

30. Give the ID feat vires of the SUU-3 6 /A. /pcsr-j-, /c/c;, /io *We (•<?/?■
31. The payload of the 2UU-36/A is ~ VfT6_____________________
32. The mines in the XM-1+7 are ejected by /piIrwo c e ^ ~ a r ___________ •
33. BLU-3/Bs are to be considered armed when q u + 0  f  T a /v - u. h e  A h  n il  •F“ u 3

3I+. The ID features of the BLU-3/B are Ftn>-> <5/u a/ C’/fyj _____________ *

35. BLU-17/Bs contain oO 9 ___________________________________________ •
3 6 . If the cocked striker of the BLU-17/B functions while handling you 

i m  ^ / 9 / W __________________________________________________________________should 2

37. What is the difference between the BLU-D^/B and the BLU-6 6/B? n o  n c

3 8 . There is no external means of determining the condition of a BLU-2U/B 
or BLU-6 6/B when n u  4- o V  ^TDx /t_______________________________ •

39. The fuze in the BLU-21+/Bs and BLU-6 6/Bs function by S o j .u  d c t n y  V  //Q 1 f > A <3 / 
1+0. The fuzes in the BLU-7/B and BLU-7A/B are armed by ̂ n  e> / o

1+1. The fuzes in the RLU-7/B and BLU-7A/B by function are j  ry\ y A  t  /______ •
1+2. By type BLU-26/Bs, BLU-3 6 /Bs and BLU-59/Bs are / ) A , 4  < ~ f d  H  S O AJ A- Z

SWB POD (SEA) -li
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CHAPTER 5

LAUNCHED MUNITIONS

PART ONE - AIRCRAFT ROCKETS 

PART TWO - MISSILES (INCLUDING GUIDED WEAPONS)



PART ONE

A I R C R A F T  R O C K E T S

O B J E C T IV E

T o  p r e s e n t  id e n t i f i c a t io n ,  b a s i c  o p e r a t i o n ,  h a z a r d o u s  c o m p o n e n t s ,  and r e n d e r in g  
s a fe  p r o c e d u r e s  o f  A i r  F o r c e  r o c k e t s .

IN T R O D U C T IO N

R o c k e t s  h a v e  b e e n  u s e d  b y  m i l i t a r y  f o r c e s  f o r  m a n y  c e n t u r i e s .  B y  the f i fteen th  
c e n t u r y ,  s e v e r a l  ty p e s  o f  r o c k e t s  had b e e n  d e v e lo p e d .  D r .  R o b e r t  H. G o d d a r d ,  the 
’ ’F a th e r  o f  A m e r i c a n  R o c k e t r y ,  " w a s  p r i m a r i l y  r e s p o n s i b l e  f o r  d e v e lo p m e n t s  in the 
f ie ld  o f  r o c k e t s  in  the e a r ly  tw ent ie th  c e n tu r y .  H e w as  f i r s t  with the id ea  o f  m u lt ip le  
s ta g in g ,  and in W o r ld  W a r  I h e  s u c c e s s f u l l y  d e m o n s t r a t e d  a o n e - m a n  antitank r o c k e t  
w h ich  was f i r e d  f r o m  a tube . T h is  was the f o r e r u n n e r  o f  the W o r ld  W a r  II " b a z o o k a "  
and the c u r r e n t  U .S .  A r m y  " R e d e y e .  "

T he  A i r  F o r c e  h a s  m o r e  than a p a s s in g  in t e r e s t  in  r o c k e t s .  A t  l e a s t  th re e  
in t e r c e p t o r - t y p e  a i r c r a f t  h a v e  had  r o c k e t s  as th e ir  p r im e  s o u r c e  o f  a r m a m e n t .
With one  n o ta b le  e x c e p t io n ,  the G e n ie ,  the tren d  is  t o w a r d s  gu ided  m i s s i l e s  ra th e r  
than r o c k e t s  f o r  a i r - t o - a i r  c o m b a t .  T hough they  s t i l l  ca n  b e  u s e d  in a i r - t o - a i r  c o m ­
ba t ,  r o c k e t s  a r e  n o w  u s e d  p r i m a r i l y  f o r  t a c t i c a l  o r  a i r - t o - g r o u n d  attack .

T o d a y ,  the A i r  F o r c e  s t o c k p i l e s  f i v e  typ es  o f  a i r c r a f t  r o c k e t s .  F o u r  o f  th ese  
r o c k e t s  a r e  f o r  c o m b a t  u s e ,  and on e  is  u s e d  as a t a r g e t  f o r  a i r - t o - a i r  m i s s i l e s .  
R o c k e t s  a r e  e m p l o y e d  a g a in s t  p e r s o n n e l ,  s h ip p in g ,  ta n k s ,  a r m o r e d  f o r t i f i c a t i o n s ,  
and e q u ip m en t  o f  a l l  t y p e s ,  as w e l l  as in a i r - t o - a i r  c o m b a t .  H igh  e x p l o s i v e ,  a n t i ­
tank, f l e c h e t t e ,  and w hite  p h o s p h o r o u s  a r e  s e v e r a l  ty p e s  o f  w a r h e a d s  w hich  a r e  
adapted  to a i r c r a f t  r o c k e t s .

2. 7 5 "  R O C K E T S

1 -1 .  T y p e :  2 . 7 5 "  F o ld in g  F in  A i r c r a f t  R o c k e t  ( F F A R )  ( r e f e r e n c e  f i g u r e  5 - l a ,  5 - l b ,
5 - 2 ,  5 - 3 ,  5 - 4 ,  5 - 5 ,  5 - 6 a ,  5 - 6 b ,  5 -7 ,  5 -8 ,  5 -9 a ,  5 -9 b ,  and 5 -10 ) .

1 -2 .  D e s c r i p t i o n :  T he  2. 7 5 "  F F A R ,  c a l l e d  the "M ig h t y  M o u s e ,  "  is the s m a l l e s t  
r o c k e t  in o u r  in v e n to r y .  It is 2. 75 in c h e s  in d ia m e t e r  and , d ep en d in g  on the type  
w a r h e a d  in s ta l le d ,  is  about 4 fe e t  lo n g  and w e ig h s  a p p r o x im a t e ly  20 p ou n d s .  The 
r o c k e t  was d e s ig n e d  to p r o v id e  a i r - t o - a i r  a r m a m e n t  f o r  in t e r c e p t o r  a i r c r a f t  and 
a i r - t o - g r o u n d  a r m a m e n t  f o r  t a c t i c a l  a i r c r a f t .  It is  eq u ip p ed  with fo u r  f ins  that 
fo ld  w ith in  the d i a m e t e r  o f  the r o c k e t  m o t o r  f o r  f i r in g  f r o m  tu bu lar  type  la u n c h e r s .  
High e x p l o s i v e ,  antitank, f l e c h e t t e ,  and s m o k e  (W P ) w a r h e a d s  a r e  u s e d  with the
2. 7 5 "  r o c k e t  ( r e f e r e n c e  f i g u r e s  5 -2  th rou gh  5 -1 0 ) .

1 -3 .  W a rh e a d s  and F u z e s :

a. MK 1, HE W /H  ( H B X - 1 ) ,  W /M 1 7 6  F u z e .

b . MK 5, H ead  W /H  (C o m p  B ) ,  W /M 1 8 1  F u z e .

c .  M 151 , HE W /H  (C o m p  B ) ,  W /M 4 2 7  F u z e .

d. M 1 5 6 , S m o k e  W /H  (W P ) ,  W /M 4 2 3  F u z e .

e . M I 5 2 / 1 5 3 ,  S m o k e  W /H  (W P ) ,  W /4 2 7  F u z e .

f .  M 3 0 , 3 . 5 ”  S m o k e  W /H  (W P ) ,  W /M 4 0 4 A 1  F u z e .

g. W D U 4 /A ,  F le c h e t t e  W /H ,  W /M 1 1 3 A  F u z e .
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PLASTIC CYLINDER 

FIN RETAINER

P R O PE LL A N T GRAIN M OTOR TUBE

N O ZZL E  SEAL
T r r

n r "
< r

DTP lX3_

i

SHIM

H /fH H

GASKET RING

Figure 5-1A. 2. 75 Inch Rocket Motor (FFAR), Cutaway View
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Figure 5-2. 2. 75 Inch Warheads

HIGH EXPLOSIVE WARHEADS
Mk 1 HE Warhead. The Mk 1 HE warhead consists of a steel case 

threaded Internally at the forward end for attaching the fuze to the 
warhead, and threaded externally at the aft end for attachment to the 
motor. Warheads are shipped complete with fuze. It is filled with 1.4 
pounds of HBX-1. It uses the Mk 176, point-initiating,point-detonating, 
impact delay fuze. When assembled to the motor it is classified as air- 
to-air, service, blast effect
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Figure 5 -3 .  2. 75 Inch Rocket Warhead MK1 Mod 4 (HE)



M K 181 FUZE

BODY

CAVITY LINER

COMP B FILLER .94 LB

TETRYL

Figure 5-4. 2. 75 Inch Rocket Warhead MK5 (HEAT) ,

Mk 5 Warhead. The Mk 5 HEAT (High Explosive Anti-Tank) warhead is 
designed for armor-piercing, using the Monroe effect. It has approximately 
the same configuration as the Mk 1, but can be readily identified by the 
flat nose on the fuze which is designed to prevent richochet. It is 
filled with .89 pounds of Composition B. It uses the Mk 181 fuze which 
is point-initiating and base-detonating. When assembled it is classified 
as air-to-ground, service, armor-piercing
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M151 HE Warhead, The M15I warhead has a pearlite malleable Iron 
case designed for fragmentation. The body length and fuze configuration 
readily identify the head. Warheads are shipped unassembled from the fuze. 
It is filled with 2,3 pounds of Composition B. When assembled to the motor 
it is classified as air-to-ground, service, ground fragmentation. It uses 
the M427, graze sensitive, super-quick fuze __
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M156 (E13) Smoke, WP, Warhead (HE), this warhead is used for 
target marking and target identification. This head is similar to the 
Mk 1, but it contains an adapter and the M«27E1 fuze which makes it 
approximately 12 inches in total length. The head is filled with a core 
•f Comp B surrounded by WP. The HE disperses the WP upon detonation 
and a lso  fragments the outer ease.

Fiugre 5-6A . 2. 75 FF.AR, M156, Smoke (WP)

Figure 5-6B. 2. 75 Inch Rocket Smoke (WP) Warhead, M156 Cutaway View
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XMl52 and XM 153 Target Marker Warheads. The XM152 and the XM153, 
red and yellow smoke Warheads are used for target identification. The 
head has a core of smoke pellets with a sleeve of salt in layers. This 
is surrounded by a high explosive (Baratol) to disperse and ignite the 
smoke pellets and to cause fragmentation of the outer case. When assembled 
to the motor it is classified as air-to-ground, service, smoke. It uses 
the M427E1 fuze with a tetryl pellet at the rear to detonate the baratol.

Figure 5. 7. 2. 75 Inch Rocket Colored Smoke Warhead XM152 and XM15 3
( Target Marker)
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CHEMICAL WARHEADS

M30, 3.5" Smoke, WP, Warhead. The 3.5" WP smoke warhead provides 
the 2.75" rocket with a spotting capability. It is internally threaded 
at the aft end to attach the fuze. It is filled with 2.3 pounds of WP. 
The warhead uses a modified M404A1 base-detonating fuze. The fuze is 
externally threaded for attachment to the warhead and Internally threaded 
for attachment to the aluminum alloy adaptef, which must be used for 
attachment to the motor. When assembled to the motor it is classified 
as air-to-ground, service, smoke

Figure 5-8. 3. 5 Inch Smoke WP Warhead, Fuze, and Adapter, fo r  2. 75
Inch A ircra ft  Rocket
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i

Figure 5-9A . 2. 75 Inch Rocket JTlechetts Warhead W D U -4A/A

Figure 5-9B. 2. 75 Inch Rocket Flechetts Warhead, W D U -4A /A , Cutaway View
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1-4 . Hazardous Components:

a. R o c k e t  m o t o r

b .  Ig n ite r

c .  F u z e s  w / b o o s t e r s

d. W a rh e a d s  (W P  o r  HE)

1 -5 .  O p e r a t io n :

a. A i r c r a f t  p o w e r  ig n it e s  r o c k e t  m o t o r .

b . R e q u i r e s  s u s ta in e d  a c c e l e r a t i o n  to a r m  fu z e s .

c .  F u z e s  a r m  140 ' to 2 5 0 '  f r o m  la u n c h e r .

d. M o t o r  b u rn s  out at a p p r o x im a t e ly  1. 69 s e c o n d s .

e. E f f e c t i v e  r a n g e  is  a p p r o x im a t e ly  5 m i l e s .

2. 7 5 "  R O C K E T  F U Z E S

1 -6 .  T y p e :  MK 176, P o in t - i n i t i a t e d ,  Im p a c t  D e la y  O p e r a t e d  F u z e  (u s e d  with MK 1, 
H E W a rh ea d )  ( r e f e r e n c e  f i g u r e s  5 -d la ,  5 - l l b ,  and 5 - l l c ) .

1 -7 .  D e s c r i p t i o n :

a. C o n e - s h a p e d  s t e e l  b o d y .

b .  W r e n c h  s lo t s  at the b a s e .

c .  B o o s t e r  cu p  on  the b o t t o m .

1 -8 .  H a z a r d o u s  C o m p o n e n t s :

a. P r i m e r

b .  D e la y  e le m e n t

c .  D e to n a to r

d. B o o s t e r

1 -9 .  O p e r a t io n :  U n a r m e d -  out o f  l in e  d e t - r o t o r .

a. A i r c r a f t  p o w e r  ig n ite s  r o c k e t  m o t o r .

b .  A c c e l e r a t i o n  o f  27 G s f o r  0. 6 s e c o n d .

c .  S e tb a c k  w e ig h t  m o v e s  into  p o s i t io n .

d. R o t o r  r o ta t e s  into  a r m e d  p o s i t io n .

e . S tra ig h t  i m p a c e  (7 0 °  a n g le )  f i r e s  fu z e .  ( /

M 1 8 1

1 -1 0 .  T y p e :  M 1 8 1 ,  P o in t - i n i t i a t e d ,  S e tb a ck  A r m e d ,  A i r  C o lu m n  F i r e d  F u z e  (u s e d  
with the M K 5, H E A T  W a rh ea d  f o r  u s e  a g a in s t  h e a v y  v e h i c l e s  and a r m o u r )  ( r e f e r e n c e  
f i g u r e s  5 c ,  5 -12a , 5 -12b , and 5 -1 2 c ) .
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Figure 5-1LA. Nose Fuze MK 176 Mod 1

Figure 5-11C. Typical Acceleration-Arming Mechanise

ROLLER
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Figure 5-12A. Nose Fuze MK 181 Mod 0

Explosive Antitank Warhead, MK5, 
Cutaway View

DETONATION BASE DETONATING f

MAMO CM A M I MIME AO

SHAPED CHARGE

Figure 5-12C. HEAT Warhead and Fuze
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1-11. Description:

a. C o n e - s h a p e d  m e t a l  b o d y .

b .  P o in t  o f  fu z e  f la t te n e d  f o r  a n t i - r i c o c h e t  a c t io n .

c .  T w o  w r e n c h  s lo t s  at the b a s e .

d. B o o s t e r  cu p  on  b o t t o m .

e. N o m e n c la t u r e  s ta m p e d  on  b a s e .

1 -1 2 .  H a z a r d o u s  C o m p o n e n t s :

a. P r i m e r

b. D e to n a to r

c .  R e la y

d. B o o s t e r

1 -1 3 .  . O p e r a t io n :  (F u z e  d o e s  not  r e q u i r e  a f i r in g  pin. )

a. A i r c r a f t  p o w e r  ig n i t e s  r o c k e t  m o t o r .

b . A c c e l e r a t i o n  m o v e s  s e t b a c k  w e igh t  into  p o s i t io n .

c .  R o t o r  r o ta t e s  to a r m e d  p o s i t io n .

d. Im p a c t  fu n c t io n s  a ir  c o lu m n  p r i m e r .

e. D e to n a to r  and r e la y  fu n c t io n  b o o s t e r .

f. B o o s t e r  f l a s h e s  b a c k  and fu n ct io n s  b a s e  d e ton a t in g  e le m e n t .

g. B a s e  d e to n a to r  fu n ct io n s  sh ap e  c h a r g e .

M 423  and M 427

1 -1 4 .  T y p e :  M 423  and M 4 2 7 , P o in t - i n i t i a t e d ,  S e tb a ck  A r m e d ,  S u p e r - q u i c k  G r a z e -  
s e n s i t iv e  F u z e s  (d e s ig n e d  to g iv e  m a x i m u m  fr a g m e n t a t io n  o f  the w a rh e a d  o r  s p r e a d  
o f  its  f i l l e r ) .  T h e s e  fu z e s  a r e  c o m m o n l y  c a l l e d  " R i c e  P a d d y "  f u z e s .  T h e y  a r e  u s e d  
With the M 151 , 156, 152, 153 w a r h e a d s ,  ( r e f e r e n c e  f i g u r e  5 -13 ) .

1 -1 5 .  D e s c r ip t i o n :

a. C y l in d r i c a l  sh a p ed  b o d y .

b .  C o n i c a l  n o s e .

c .  A lu m in u m  b o d y .

d. T w o  w r e n c h  s lo t s  at the b a s e .

e. B o o s t e r  cu p  o n  b o t t o m .

1 -1 6 .  H a z a r d o u s  C o m p o n e n t s :

a. P r i m e r

b . D e to n a to r
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c .  L e a d - i n

d. B o o s t e r

1 -1 7 .  O p e r a t io n :  (M 4 2 3  and M 427  d i f f e r  o n ly  in  a r m in g  t i m e .  )

a. A i r c r a f t  p o w e r  ig n ite s  r o c k e t  m o t o r .

b .  A c c e l e r a t i o n  m o v e s  s e t b a c k  w e ig h t  into p o s i t io n .

c .  R o t o r  r o ta t e s  to a r m e d  p o s i t i o n .

d. D i r e c t  o r  g r a z e  im p a c t  fu n ct io n s  p r i m e r .

e. S u p e rq u ick  a c t i o n  fu n c t io n s  b o o s t e r .

M 1 1 3 /A

1 -1 8 .  T y p e :  M 1 1 3 /A ,  A c c e l e r a t i o n  A c tu a te d  A r m in g ,  D e c e l e r a t i o n - a c t u a t e d ,  S pr in g  
L o a d e d  F i r i n g ,  B a s e  F u z e ,  F o r  N o s e  E je c t i o n  (u se d  with the WDU 4 / A  f l e c h e t t e  w a r ­
head) ( r e f e r e n c e  f i g u r e  5 -1 4 ) .

1 -1 9 .  D e s c r ip t i o n :

a. C o m p le t e l y  i n c l o s e d  in b a s e  o f  w a rh e a d .

b .  No e x te r n a l  id e n t i f i c a t io n  f e a t u r e s .

1 -2 0 .  H a z a r d o u s  C o m p o n e n t s :

a. S p r in g - l o a d e d  f i r in g  m e c h a n is m .

b . P r i m e r .

c .  E je c t i o n  c h a r g e  (M 9 ) .

1 -2 1 .  O p e ra t io n :

a. A i r c r a f t  p o w e r  ig n ite s  r o c k e t  m o t o r .

b . A c c e l e r a t i o n  o f  2 8 6 !s f o r  1. 8 s e c o n d s .

c .  S le e v e  and s e tb a c k  w e ig h t  m o v e  in  p o s i t io n .

d. R o t o r  r o ta t e s  into  a r m e d  p o s i t i o n .

e. R o c k e t  b u rn o u t  m o v e s  s e t b a c k  s l e e v e  f o r w a r d .

f. L o c k  b a l l s  r e l e a s e  s p r i n g - l o a d e d  f i r in g  pin .

g . P r i m e r  and e j e c t i o n  c h a r g e  fu n ct io n .

h. G as  p r e s s u r e  o v e r c o m e  re ta in in g  p in s .

i. F le c h e t t e  p a y lo a d  e x p e l l e d  th rou gh  the n o s e .

S P E C I A L  P U R P O S E  F U Z E S

1 -2 2 .  T w o  m o r e  fu z e s  w i l l  b e  p r e s e n t e d  in  the c l a s s r o o m  b y  the i n s t r u c t o r .  T h e s e  
fu z e s  a r e :
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a. X M 4 2 9  P r o x i m i t y  F u z e  (u s e d  with the 2. 7 5 "  R o c k e t )  ( r e f e r e n c e  f i g u r e s  5 -15A , 
5 -15B , 5 -1 6 ,  and ta b le  1). T he  X M 4 2 9  P r o x i m i t y  F u z e  w i l l  no t  b e  d i s c u s s e d  b e c a u s e  

o f  c l a s s i f i c a t i o n .

b . M 404A 1 F u z e .  T h is  fu z e  is  a b a s e -d e t o n a t i n g  typ e .  It c o n s i s t s  o f  a b o d y  
w h ich  con ta in s  the fu n c t io n in g  p a r t s ,  a d e to n a to r  and b o o s t e r  p e l le t .  It is e x t e r n a l ly  
th re a d e d  at the f o r w a r d  end and in te r n a l ly  th re a d e d  at the a ft  end, and it s e r v e s  as 
a c o u p l in g  b e tw e e n  the 3. 5 "  s m o k e  w a rh e a d  and the a d a p te r .  It is a r m e d  b y  s e tb a c k  
when f i r e d  and fu n c t io n s  with n o n - d e la y  a c t io n  on im p a c t .  T he fu ze  is  ra p id  in a c t io n  
and is s e n s i t iv e  to l o w  g r a z e  a n g le s .  It h as  b e e n  m o d i f i e d  b y  cu tt ing  a 1 /1 6 - i n c h  s lo t  
through  the fu ze  w a l l  w h ich  a l l o w s  a l o n g e r  a r m in g  pin to p r o t r u d e  through  the fu z e .
T he  a r m in g  pin is s e c u r e d  and m a d e  s a fe  b y  a c o t t e r  p in  i n s e r t e d  th rou gh  the s a fe t y  pin 
h o le  ( r e f e r e n c e  f i g u r e  5 -1 6 ) .

1 -2 3 .  T a b le  1 is  a c o m p l e t e  rou nd  c h a r t  f o r  a q u ic k  r e f e r e n c e  to the in fo r m a t io n  
that has  b e e n  c o v e r e d  to this po in t  in this text.

5. 0 "  R O C K E T S

1 -2 4 .  T y p e :  5 . 0 - i n c h  F o ld in g  F in  A i r c r a f t  R o c k e t  (ZU N I) ( r e f e r e n c e  f i g u r e s  5 - l 7 a ,  
5 -17b , 5 -17c , 5 - 1 8 a ,5 -1 8 b ) .

1 -2 5 .  D e s c r ip t i o n :  T he 5 . 0 - i n c h  F F A R ,  c o m m o n l y  c a l l e d  the " Z U N I "  R o c k e t ,  is a 
s u p e r s o n i c ,  u ngu ided  r o c k e t  d e s ig n e d  f o r  a i r - t o - a i r  and a i r - t o - g r o u n d  a tta ck .  The 
M K16 r o c k e t  m o t o r  c o n s i s t s  o f  an a lu m in u m  a l l o y  m o t o r  tube , a n o z z e l  and fo u r  f o l d ­
ing f in s .  The r o c k e t  is  f i r e d  f r o m  the L A U - 1 0 / A ,  4 tube la u n c h e r .  E l e c t r i c a l  c o n ­
ta c t  is m a d e  on  the f o r w a r d  end o f  the r o c k e t  m o t o r .

1 -2 6 .  W a rh e a d s  and F u z e s :

a. MK 24 , H E W /H ,  (9 .  5 p o u n d s ,  C o m p  B ).

(1) MK 191, b a s e  d e ton a t in g  fu z e .  F a c t o r y  e q u ip p e d ,  ca n n o t  be  r e m o v e d  in
the f i e ld .

(2) MK 188, po in t  d e to n a t in g  n o s e  fu z e .

b .  MK 32, H E A T  W /H ,  (15  p o u n d s ,  C o m p  B ).

(1) MK 188, p o in t  d e ton a t in g  n o s e  fu ze .

(2) M K 2061 , V T  fu z e .

1 -2 7 .  H a z a r d o u s  C o m p o n e n t s :

a. R o c k e t  m o t o r .

b . Ign ite r  with two ig n i t e r  s q u ib s .

c .  F u z e s  with b o o s t e r s .

d. W a rh e a d s  (H E ).

1 -2 8 .  O p e r a t io n :

a. A i r c r a f t  p o w e r  ig n ite s  r o c k  m o t o r .

b .  B la s t  f r o m  n o z z e l  ex ten d s  f o ld e d  f in s .

c .  A c c e l e r a t i o n  a r m s  f u z e s .
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Figure 5 -15A . P roxim ity  Fuze X M 429

Figure 5-15B. 2. 75 Inch Rocket with X M 429  P roxim ity  Fuze
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Figure 5-16. 3. 5 Inch Smoke WP Warhead and Adapter
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Table 1. Warhead Complete Rounds

Warhead Fuze Uee Purpose Filler in Head Old Color Code on Head Hew Color Code on Head

MK 1 MK 176 Air-to-
air

Service (HE) HBX-1 OD/vhlte aarklngs Yallow/black aarklngs

MK 5 MK 181 Air-to- 
g round

Service (HEAT) Coap 8 OD/whlte aarklngs Black/yellow aarklngs

M151 M427 Alr-to-
greuad

Service (HE) Coap B4 OD/whita aarklngs Yallov/black aarklngs

m $ 6 M427 Air-to-
ground

Service Saoke 
A Frag

WF A
Baratol

* *

3.5" WF, 
■30

M404A1 Air-to-
groaad

Service (Saoke 
WF)

VP Grey/light green band, 
WF in light red; nark- 
lags la black

Light green/WF in 
light red

MK 1 Du-, Air-to- 
ground or 
alr-te- 
alr

Fractlce Inert llue/vhlte aarklngs
W

Blee/black

XM152,
B0L53

■427 Alr-to-
grouad

Service (Saoke
WF), (HE)

WF A HE * *

WD0-4A M113A Alr-to-
grourid

Service
(Special)

Expelling
charge;
flechettee

May or any sot be color coded

-2
0



Figure 5-17A. 5 Inch Folding Pin  Aircraft Rocket (ZUNI)

Figure 5-17B. 5 Inch ZUNI, MK24 Mod 0, ATAP &

Figure 5-17C. 5 .0  ZUNI, Mk 32 Mod O, ATAP
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Figure 5-18A. LAU 10/A Launcher, Assembled with Fairings

Figure 5-18B. LAU 10/A Launcher, Forward and Aft Bulkheads
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1 -2 9 .  T y p e :  5. O - inch  H igh  V e l o c i t y  A i r c r a f t  R o c k e t  (H V A R )  ( r e f e r e n c e  f i g u r e s  5 -19a,
5 -19b, and 5 -1 9 c ) .

1 -3 0 .  D e s c r i p t i o n :  T he  5. 0 - in c h  fin  s t a b l i z e d  a i r c r a f t  r o c k e t  is  N avy  d e s ig n e d  and 
c u r r e n t ly  b e in g  u s e d  in V i e t - N a m  o n ly  on  the A IE  a i r c r a f t  with the A e r o - 14 la u n c h e r .  
T he  r o c k e t  m o t o r  c o n s i s t s  o f  a s t e e l  tube , n o z z e l  a s s e m b l y ,  and fo u r  f ix e d  ( r e m o v a b l e )  
f i n s .

1 -3 1 .  W a rh e a d s  and F u z e s :  S e v e r a l  w a rh e a d s  c a n  b e  u s e d  with this r o c k e t ;  h o w e v e r ,  
the on e  b e in g  u s e d  at this t im e  is  the MK 25 M od  1, H E A D  W /H ,  with MK 149 F u z e .

1 -3 2 .  H a z a r d o u s  C o m p o n e n t s :

a. R o c k e t  m o t o r

b .  Ign ite r

c .  F u z e  with b o o s t e r  and w a rh e a d  

1 -3 3 .  O p e r a t io n :

a. A i r c r a f t  p o w e r  ig n ite s  m o t o r  (ca n n o n  p lug  a t ta ch ed  to the b a s e  o f  the r o c k e t  
m o t o r ) .

b . R o c k e t  l e a v e s  la u n c h e r .

c .  F u z e  a r m s  b y  a c c e l e r a t i o n .

d. I m p a c t  o r  t im e  f i r e d .

5. 0 "  R O C K E T  F U Z E S

1 -3 4 .  T y p e :  M K 188, P o in t  D e to n a t in g ,  S e tb a ck  A r m e d  F u s e  (u s e d  with the MK 32 
and MK 24 w a r h e a d s )  ( r e f e r e n c e  f i g u r e s  5 -2 0 a  and 5 -2 0 b ) .

1 -3 5 .  D e s c r i p t i o n :

a. F la t  n o s e

b .  S te e l  b o d y

c .  T w o  w r e n c h  s lo t s

d . B o o s t e r  cu p  on  b o t t o m

e. N o m e n c la t u r e  s ta m p e d  on  b a s e .

1 -3 6 .  H a z a r d o u s  C o m p o n e n t s :

a. P r i m e r .  H e ld  in  u n b a la n c e d  r o t o r .

b. D e t o n a t o r .  H e ld  in u n b a la n ce d  r o t o r .

c .  B o o s t e r .

1 -3 7 .  O p e r a t io n :

a. A i r c r a f t  p o w e r  f i r e s  r o c k e t  m o t o r .

b . A c c e l e r a t i o n  m o v e s  s e t b a c k  w e ig h t  into  p o s i t i o n .
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Figure 5-19A. 5. 0 Inch High Velocity Aircraft Rocket (HVAR)
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Figure 5-19B. 5. 0 Inch Rocket Motor, MK 10 Mod 7, Cutaway View
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c .  R o t o r  r o ta t e s  to a r m e d  p o s i t i o n .

d. E x p l o s iv e  t ra in  a l ig n e d .

e .  Im p a c t  d r iv e s  f i r in g  p in  into  p r i m e r  to in it ia te  d e ton a t ion .

1 -3 8 .  T y p e :  MK 149 M o d  1, A i r - a r m i n g  (v a n e ) ,  I m p a c t  D eton a t in g  F u z e  (u s e d  with 
MK 25 M od  1 W /H ) .  T he  fu z e  in c o r p o r a t e s  an o u t - o f - l i n e  d e to n a to r  ( r e f e r e n c e  f i g u r e s  
5 -2 1 a  and 5 -21b ) .

1 -3 9 .  D e s c r i p t i o n :

a. A r m in g  c a p  on  n o s e .

b .  S m a l l  a r m in g  van es  u n d e r  ca p .

c .  S te e l  b o d y .

d. T w o  w r e n c h  s l o t s .

e. F u z e  u s e s  a r m i n g  w i r e .

1 -4 0 .  H a z a r d o u s  C o m p o n e n t s :

a. D e t o n a t o r  r o t o r

b .  L e a d - i n

c .  B o o s t e r  

1 -4 1 .  O p e r a t io n :

a. A i r c r a f t  p o w e r  f i r e s  r o c k e t  m o t o r .

b. A r m i n g  w i r e  w ith d ra w n  f r o m  fu z e .

c .  C a p  s p r in g  p r o j e c t s  c a p  f r o m  fu z e .

d. V a n e s  r o ta t e  and w i th d r a w  f i r in g  pin  f r o m  d e t  r o t o r .

e .  R o c k e t  m o t o r  b u rn s  out.

f. D e t o n a t o r  a l ig n s  with f i r in g  pin.

g. I m p a c t  d r i v e s  f i r in g  p in  a g a in s t  d e to n a to r .

h. D e t o n a t o r  fu n c t io n  l e a d - i n  and b o o s t e r .

S P E C I A L  P U R P O S E  F U Z E S

1 -4 2 .  T w o  m o r e  fu z e s  w i l l  b e  d i s c u s s e d  in  the c l a s s r o o m .  T h e  in s t r u c t o r  w i l l  c o v e r  
r e q u i r e d  in fo r m a t io n  at that t im e .  T h e s e  fu z e s  a r e :

a. MK 191, B a s e  D eton a t in g  F u z e .  It is an e l e c t r o - m e c h a n i c a l ,  a c c e l e r a t i o n  
a r m in g  im p a c t  fu z e .  T h is  fu z e  is s h ip p e d  a l r e a d y  in s ta l le d  in  the M K 24 w a r h e a d  on ly .  
The fu z e  c o n ta in s  tw o a r m i n g  m e c h a n i s m s  that a r e  the s a m e  as th o s e  u s e d  in the 2. 7 5 "  
r o c k e t  fu z e s .  T h e  f o r w a r d  m e c h a n i s m  con ta in s  the o u t - o f - l i n e  d e t o n a t o r ,  and the r e a r  
m e c h a n i s m  is  in e r t  and is  u s e d  to e l e c t r i c a l l y  a r m  the fu z e .  B oth  o f  the a r m in g  m e c h ­
a n is m s  m u s t  e x p e r i e n c e  s u f f i c i e n t  G f o r c e s  to c o m p l e t e l y  a r m  the fu z e .  A f t e r  p r o p e r  
a c c e l e r a t i o n ,  the fu ze  is e x p l o s i v e l y  and e l e c t r i c a l l y  a r m e d  ( s h o r t  is r e m o v e d  b y  the 
r e a r  a r m in g  m e c h a n i s m ) .  U pon  im p a c t  with the t a r g e t ,  in e r t ia  f o r c e s  c a u s e  a m a g n e t  
to m o v e  o v e r  a c o i l  in d u c in g  s u f f i c i e n t  c u r r e n t  to  f i r e  the d e t o n a t o r .
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EXTERNAL

Figure 5-21A. Rocket Nose Fuze MK 149 Mod 1
i

F I R I N G  P IN

D E T O N A T O R  

D E T E N TPARTIAL VII W SJCTlON A-A

Figure 5-21B. Rocket Nose Fuze, MK149 Mod 1, 
Cutaway View
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b . M K 2061, V T  F u z e  ( r e f e r e n c e  f i g u r e s  5 -2 2 a ,  5 -2 2 b ,  and 5 - 2 2 c ) .  D e s ig n e d  
f o r  u se  w ith  the 5. 0 - i n c h  ZUN I r o c k e t s  and the M K 24 and M K 32  w a r h e a d s .  It is  
e s p e c i a l l y  e f f e c t i v e  a g a in s t  a i r c r a f t .  In a i r - t o - a i r  f i r in g ,  the MK 2061 fu n ct io n s  
w ith in  40 fe e t  o f  the t a r g e t .  A  n e a r  m i s s ,  w hen  u s e d  with  the  MK 32 w a r h e a d ,  w i l l  
k i l l  a h e a v y  b o m b e r .
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Figure 5-22A. Nose Fuze MK2061, VT.

F igure 5-22B. 5. 0 Inch Rocket Head MK24 Mod 0

i

Figure 5-22C. 5. 0 Inch Rocket Head MK32 Mod 0
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PART TWO

M ISSILES (IN C L U D IN G  G U ID E D  W E A P O N S )

O B J E C T IV E S

U pon  c o m p l e t i o n  o f  th is in s t r u c t i o n a l  unit , y o u  w i l l  b e  a b le  to id e n t i fy  the 
fo l l o w in g  m i s s i l e s  to in c lu d e  h a z a r d o u s  c o m p o n e n t  id e n t i f i c a t io n  and a s s o c i a t e d  
s a fe t y  and r e n d e r in g  s a fe  p r o c e d u r e s .

A I M - 4  ( F a lc o n )
A I M - 7  (S p a r r o w )
A I M - 9  (S id e w in d e r )
A G M - 1 2 C  (B u llpu p )
A G M - 4 5  (S h r ik e )
A G M - 6 2  (W a l le y e )
A G M - 7 8  (S tan dard  A r m )
K M V - 2 5 3  (G u id ed  B o m b )
KM U -3 5 1  (G u id ed  B o m b )

IN T R O D U C T IO N

T he t e r m  g u id ed  m i s s i l e  r e f e r s  to an u nm ann ed  v e h i c l e  m o v in g  a b o v e  the e a r t h 's  
s u r f a c e  o r  u n d e r  w a t e r ,  the t r a j e c t o r y  o r  f l ig h t  path o f  w h ich  is c a p a b le  o f  b e in g  
a l t e r e d  by  a m e c h a n i s m  w ith in  the v e h i c l e .  T h e  m i s s i l e  u su a l ly  c a r r i e s  a le th a l  o r  
u s e fu l  m i l i t a r y  w a rh e a d .

M ISSILE  G U ID A N C E  S Y S T E M S

G e n e r a l .  A s  p r e v i o u s l y  m e n t io n e d ,  the d i f f e r e n c e  b e tw e e n  a m i s s i l e  and a 
r o c k e t  is that the m i s s i l e  is  gu id ed  w h i le  r o c k e t s  a r e  f r e e  f l igh t .  M an y  d i f f e r e n t  
typ es  o f  g u id a n c e  s y s t e m s  h a v e  b e e n  d e s ig n e d  in the p a s t  f e w  y e a r s .  H o w e v e r ,  on ly  
th o s e  g u id a n ce  s y s t e m s  u s e d  on  the m i s s i l e s  to b e  d i s c u s s e d  w i l l  b e  c o v e r e d .  A 
b r i e f  d e s c r i p t i o n  o f  th e s e  s y s t e m s  and s o m e  a d v a n ta g e s  and d is a d v a n ta g e s  o f  each  
f o l l o w s .

2 - 1 .  C o m m a n d :  In this s y s t e m ,  the s ig n a ls  f o r  c o u r s e  c o r r e c t i o n  a r e  r e c e i v e d  f r o m  
an e x t e r n a l  s o u r c e .  T h e  m i s s i l e  " g u id a n c e  p a c k a g e "  u s u a l ly  c o n s i s t s  o f  a r e c e i v e r ,  
w h ich  r e c e i v e s  d i r e c t i o n s  f r o m  an e x te r n a l  s o u r c e ,  and c a u s e s  the c o n t r o l  s y s t e m  to 
e x e c u t e  th e se  c o m m a n d s .  A  c o m m o n  e x a m p le  o f  a c o m m a n d  type  o f  g u id a n ce  s y s t e m  
is a r a d io  c o n t r o l l e d  m o d e l  a i r p la n e .

a. A d v a n ta g e s .

(1) T he  c o n t r o l  s y s t e m  f o r  the m i s s i l e  is  no t  d e s t r o y e d  e a ch  t im e  the m i s ­
s i l e  is  f i r e d .

(2 ) R e l ia b l e  and s i m p l e .

b .  D i s a d v a n t a g e s .

(1) U s u a l ly ,  o n ly  on e  m i s s i l e  at a t im e  m a y  b e  e m p l o y e d  in the g r id .

(2 ) A c c u r a c y  d e c r e a s e s  with ra n g e .

(3 ) V e r y  s u s c e p t ib l e  to E C M .

2 -2 ,  P a s s i v e  R a d a r  H o m in g :  T h is  type  o f  g u id a n ce  is  v e r y  e f f e c t i v e  a g a in s t  
g rou n d  ta r g e ts  w h ich  e m i t  r a d a r  s ig n a l s .  T he  s y s t e m  p ic k s  up a s ig n a l  d i r e c t l y  f r o m  
the g rou n d  s ta t io n ,  l o c k s - o n ,  and f l i e s  a path d i r e c t l y  to the s o u r c e  o f  the r a d a r  
t r a n s m i s s i o n .
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a. A d v a n ta g e s .

(1) A c c u r a c y  i n c r e a s e s  as the m i s s i l e  a p p r o a c h e s  the ta r g e t .

(2) F o r c e s  e n e m y  to shut d ow n  a r a d a r  s i te  o r  r i s k  l o s i n g  it .

b . D is a d v a n t a g e s .  U n le s s  a m e m o r y  c i r c u i t  has  b e e n  bu ilt  in , the m i s s i l e  b e ­
c o m e s  unguided  i f  the ta r g e t  c e a s e s  t r a n s m i s s i o n .

2 - 3 .  A c t iv e  R a d a r  H o m in g  (A R A H ) :  T h is  type  o f  g u id a n ce  s y s t e m  has its ow n t r a n s ­
m i t t e r  and r e c e i v e r .  The g u id a n ce  unit is l o c k e d - o n  to the t a r g e t  p r i o r  to launch  
and r e m a in s  s o  until im p a c t .  T he  r a d a r  t r a n s m i t t e r  t r a n s m i t s  a s ig n a l ,  and the 
r e c e i v e r  p ick s  up a r e f l e c t i o n  o f  this s ig n a l  and c o n v e r t s  it into  v o l t a g e  to m a k e  c o u r s e  
c o r r e c t i o n s .  A n  A R A H  s y s t e m  is m o s t  e f f e c t iv e  a g a in s t  h i g h - s p e e d ,  a i r b o r n e  ta r g e t s .

a. A d v a n ta g e s .

(1) L a u n ch in g  a i r c r a f t  can  " la u n ch  and le a v e .  "

(2) V e r y  a c c u r a t e .

b . D i s a d v a n t a g e s .

(1) S u s c e p t ib l e  to E C M .

(2) C o m p le x  s y s t e m .

(3) R e la t iv e ly  e x p e n s iv e .

2 -4 .  S e m i - A c t i v e  R a d a r  H o m in g  (S A R A H ):  T his  s y s t e m  is b a s i c a l l y  the s a m e  as 
A R A H  e x c e p t  that it d o e s  not h a v e  its ow n r a d a r  t r a n s m i t t e r .  The r a d a r  t r a n s m i t t e r  
f o r  this s y s t e m  is at the la u n ch in g  po in t  w h ich  m a y  b e  e i t h e r  a i r c r a f t  o r  g ro u n d .  The 
m i s s i l e  has a r e c e i v i n g  unit w h ich  p ic k s  up a s ig n a l  w h ich  is r e f l e c t e d  f r o m  the ta r g e t  
by  the t r a n s m i t t e r  at the la u n ch in g  point. W hen the launch  p la t f o r m  is  an a i r c r a f t ,  
the a i r c r a f t  m u s t  m a in ta in  a c o u r s e  w h ich  w i l l  a l l o w  its r a d a r  to c o n t in u a l ly  i l lu m in a te  
the ta rg e t  th rou ghou t  the g u id a n ce  p h a se .

a. A d v a n ta g e s .

(1) A c c u r a c y .

(2 ) S m a l l  s i z e .

b .  D is a d v a n t a g e s .

(1) L a u n ch in g  a i r c r a f t  m u s t  s ta y  l o c k e d - o n  until d e ton a t ion .

(2) S u s c e p t ib l e  to E C M .

2 -5 .  P a s s i v e  In f r a r e d  ( IR ) :  T h is  type  o f  g u id a n ce  unit, s o m e t i m e s  r e f e r r e d  to  as 
h ea t  s e e k in g ,  h o m e s  in on  the in f r a r e d  e m a n a t in g  f r o m  the h e a te d  s u r f a c e s  o f  e n e m y  
a i r b o r n e  ta r g e t s .  A f t e r  la u n ch ,  the g u id a n ce  unit n e e d s  no  d i r e c t i o n  f r o m  any e x te r n a l  
s o u r c e  as it c o m p u te s  and c o r r e c t s  f o r  la u n ch in g  e r r o r s  and t a r g e t  m a n e u v e r s .  The 
in f r a r e d  ra d ia t io n  is d e t e c t e d  and t r a n s la t e d  into  v o l t a g e  c h a n g e s  to  p r o v id e  e r r o r  
s ig n a ls  f o r  ta r g e t  in t e r c e p t io n .

a. A d v a n ta g e s .

(1) H igh  d e g r e e  o f  a c c u r a c y .

(2) L a u n ch  and l e a v e  s y s t e m .

(3) R e la t iv e ly  in e x p e n s iv e .
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(1) L i m i t e d  r a n g e .

(2) U n s o p h is t i c a t e d  s y s t e m s  ca n  b e  le d  a s t r a y  b y  l o c k i n g  on  to the sun, 
f l a r e s ,  e t c .

2 - 6 .  T V  G u id a n c e :  With this s y s t e m ,  the p i l o t  is  a b le  to la u n ch  a h ig h ly  a c c u r a t e  
w e a p o n  f r o m  po in ts  o u ts id e  the ra n g e  o f  e n e m y  a n t i - a i r c r a f t  w e a p o n s .  T he  g u id a n ce  
s y s t e m  is b a s i c a l l y  a t e l e v i s i o n  c a m e r a  and v a r io u s  o t h e r  c o m p o n e n t s  w h ich  t r a n s m i t  
c l o s e d  c i r c u i t  t e l e v i s i o n  s ig n a ls  to a d i s p la y  c i r c u i t  in the a i r c r a f t  and to a c o m p u t e r  
in the m i s s i l e .  With this s y s t e m ,  the p i l o t  m e r e l y  a l ig n s  the t a r g e t  on  a d is p la y  
s c r e e n  and f i r e s  the m i s s i l e .  T h e  g u id a n ce  s y s t e m  then  k e e p s  the m i s s i l e  on  ta r g e t  
u n t i l  im p a c t .

a. A d v a n ta g e s .

(1 )  E x t r e m e l y  a c c u r a t e .

(2) R e la t i v e ly  lon g  r a n g e .

(3) R e la t i v e ly  in e x p e n s iv e .

b. D is a d v a n t a g e s .

(1) C a n n ot  b e  u se d  at n ight a g a in s t  a d a r k  ta r g e t .

(2) U s e d  o n ly  a g a in s t  s t a t io n a r y  o r  s lo w  m o v in g  g rou n d , ta r g e t s .

2 - 7 .  L a s e r  G u id a n c e :  In this s y s t e m ,  the g u id a n ce  and c o n t r o l  unit is  m a d e  up o f  a 
l a s e r  i l lu m in a t io n  d e t e c t o r ,  a c o m p u t e r ,  a g u id a n ce  c o n t r o l ,  and a w ing c a n a r d  a s s e m b l y .  
T he l a s e r  i l lu m in a t io n  d e t e c t o r  p ic k s  up r e f l e c t e d  l a s e r  e n e r g y  (u s u a l ly  p r o v id e d  b y  a 
s e c o n d  a i r c r a f t )  f r o m  the t a r g e t  and t r a n s m i t s  this e n e r g y  to the c o m p u t e r .  T he  c o m ­
puter  p e r f o r m s  the e l e c t r o n i c  p r o c e s s e s  w h ich  d e v e lo p  the c o m m a n d  s ig n a ls  and c o n ­
v e r t s  th em  into d r i v e  s ig n a ls  w h ich  o p e r a t e  wing s t e e r i n g  s o l e n o i d s .

T he  l a s e r  gu id ed  b o m b  is  u s e d  in the s a m e  m a n n e r  and a g a in s t  the s a m e  type  t a r ­
ge ts  as c o n v e n t io n a l  ungu ided  b o m b s .  W hen d r o p p e d ,  the w e a p o n  f l i e s  an ungu ided  
( b a l l i s t i c )  path t o w a r d s  the t a r g e t  ju s t  as  d o e s  the c o n v e n t io n a l  b o m b .  T he  b a l l i s t i c  
f l ig h t  con t in u e s  until  r e f l e c t e d  e n e r g y  f r o m  the i l lu m in a t e d  t a r g e t  is  s t r o n g  enough  to 
a c t iv a te  the g u id a n ce  s y s t e m .  W hen a c t iv a te d ,  the g u id a n c e  unit s e n s e s  this e n e r g y  
and t r a n s la t e s  it in to  s t e e r i n g  c o m m a n d s  f o r  the c a n a r d s .  S in ce  the w e a p o n  w as 
o r ig i n a l ly  d r o p p e d  on  a b a l l i s t i c  path to the ta r g e t ,  the g u id a n ce  s y s t e m  has to m a k e  
o n ly  f in a l  c o u r s e - t y p e  c o r r e c t i o n s .  If the g u id a n ce  s y s t e m  m a l fu n c t io n s ,  the w ea p on  
sh ou ld  s t i l l  im p a c t  c l o s e  enough  to the ta r g e t  to c a u s e  c o n s i d e r a b l e  d a m a g e .

T h e  l a s e r  gu id ed  b o m b  has  no e l e c t r i c a l  c o n n e c t io n s  with  the a i r c r a f t ;  t h e r e f o r e ,  
no m o n i t o r in g  o r  c o n t r o l l in g  o f  the b o m b  is  p o s s i b l e  f r o m  the c o c k p i t .  A  t h e r m a l  
b a t t e r y  s u p p l ie s  the e l e c t r i c a l  p o w e r  to the g u id a n ce  s e c t i o n ,  and a gas g r a in  g e n e r a t o r  
su p p l ie s  p n e u m a t ic  p o w e r  to  o p e r a t e  the c a n a r d s .  A n  a r m i n g  w i r e  is  th r e a d e d  to a 
t h e r m a l  b a t t e r y  f i r in g  d e v i c e  w h ich  a c t iv a t e s  the b a t t e r y  upon  r e l e a s e .  A n  M - 9 0 5  ta i l  
fu ze  and an F M U - 2 6 / B  o r  A / B  fu z e ,  in s ta l le d  th rou gh  the a d a p te r  fa i r in g  in to  the n o s e  
w e l l ,  a r e  u s e d  to d e to n a te  the b o m b  upon  im p a c t .

S P E C IF I C  M ISSILES

A IM -4 A  and 4D . T h e s e  a r e  c o m m o n l y  c a l l e d  F a l c o n s .  T h e y  a r e  a i r - t o - a i r  
gu id ed  m i s s i l e s ,  the A I M - 4 A  u s in g  s e m i - a c t i v e  r a d a r  and the A I M - 4 D  u s in g  p a s s i v e  
in f r a r e d  h o m in g  g u id a n c e .  B oth  m i s s i l e s  a r e  c a p a b le  o f  h igh  a lt itu d e  o p e r a t i o n  and 
ca n  b e  la u n ch ed  f r o m  a i r c r a f t  f ly in g  at s p e e d s  up  to m a c h  1. 5 ( r e f e r e n c e  f i g u r e s  5 -2 3  
and 5 -2 4 ) .

b. Disadvantages.
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Figure 5-23. P artia l Cutaway View of the A IM -4A , showing the 
general arrangem ent of components within the fuselage.
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Figure 5-24. D im ensional ch a ra cter is t ics  and external appearance of 
the AIM -4D.
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2-8. Identification:

a. W eigh t :  a p p r o x im a t e ly  130 pou n d s .

b. L e n g th :  6 ' 6 " ,  d ia m e t e r  6 . 4 " .

c .  F o u r  s m a l l  w in gs  e q u a l ly  s p a c e d  on  the f o r w a r d  fu s e la g e  s e c t i o n .

d. F o u r  la rg e ’ s t a b i l i z e r s  with a t ta ch e d  fins on  the c e n t e r  and aft fu s e la g e  s e c ­
tion.

e . A I M - 4 A :  D a r k  b r o w n  r a d o m e .

f. A I M - 4 D :  T r a n s p a r e n t  r a d o m e  with c o o l i n g  a s s e m b l y  o u t le ts  on the f o r w a r d  
fu s e la g e  s e c t i o n .

g. O ra n g e  in c o l o r .

2 -9 -  Hazardous Components of the Guidance S y stem :

a. H y d r a u l i c  r e s e r v o i r .

(1) F o r w a r d  p a r t  o f  c e n t e r  fu s e la g e .

(2) S q u ib -a c t iv a t e d .

(3 ) P r o v i d e s  p o w e r  f o r  c o n t r o l  s u r f a c e s .

b. W et c e l l  b a t t e r y .

(1) A ft  p a r t  o f  c e n t e r  fu s e la g e .

(2) Squib  a c t iv a te d .

(3) P r o v i d e s  m i s s i l e  e l e c t r i c a l  p o w e r .

c .  A r g o n  r e s e r v o i r :  A I M -4 D .

(1) F o r w a r d  p a r t  o f  c e n t e r  fu s e la g e .

(2) Squib  a c t iv a te d .

(3 ) P r o v i d e s  c o o la n t  f o r  g u id a n c e  unit.

2 -1 0 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh e a d  S y s te m :

a. W a rh e a d  ( r e f e r e n c e  f i g u r e  5 -2 5 ) .

(1) B la s t  ty p e ,  2. 5 pounds H B X .

(2) F o r w a r d  p a r t  o f  c e n t e r  f u s e l a g e . s e c t i o n  at the ju n c t io n .

b . F u z e :  In s id e  r e c e s s  in w a rh e a d .

(1) O p e r a t e s  on  c o n t a c t  w h en  m e t a l l i c  s t r ip s  in  le a d in g  ed ge  o f  s t a b i l i z e r s  a r e
b r o k e n .

(2) S e l f - d e s t r u c t  o p e r a t e s  w hen  c l o c k w o r k  runs d ow n  (25  s e c o n d s  a f t e r  la u n ch ) .
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Figure 5-25. A IM -4  Warhead
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2-11. Hazardous Components of the Propulsion System:

a. R o c k e t  m o t o r  ( r e f e r e n c e  f i g u r e  5 -2 6 ) .

(1) S o l id  p r o p e l la n t .

(2) T h ir ty  one  p o u n d s ,  a ft fu s e la g e  s e c t i o n .

b . Ig n ite r  ( r e f e r e n c e  f i g u r e  5 -2 6 ) .

(1 ) R e m o v a b l e ,  f la sh  p o w d e r  type .

(2) T w o  sq u ib  a c t iv a t io n .

(3 ) A c c e s s ,  a ft  s e c t i o n  o f  m o t o r .

A I M - 4 F  and 4G. T h e s e  a r e  o f t e n  r e f e r r e d  to as S u p e r - F a l c o n s . T h e y  a r e  a i r -  
t o - a i r  gu ided  m i s s i l e s  with the A I M - 4 F  u s in g  s e m i - a c t i v e  h o m in g  and the A I M -4 G  
u s in g  p a s s iv e  in f r a r e d  h o m in g  g u id a n c e .  Both  m i s s i l e s  a r e  c a p a b le  o i  h igh  a lt itude  
o p e r a t i o n  and can b e  la u n ch ed  f r o m  a i r c r a f t  f ly in g  at s p e e d s  up to m a c h  1. 5 ( r e f e r e n c e  
f i g u r e  5 -2 7 ) .

2 -1 2 .  Id e n t i f ica t io n :

a . W eigh t :  a p p r o x im a t e ly  148 pou nds .

b. L en g th :  6 ' 1 0 " ,  d ia m e t e r  6 . 6 " .

c .  S u p e r - F a l c o n s  d o  not  h a v e  w ings  on  f o r w a r d  fu s e la g e .

d. F o u r  le n g th e n e d  s t a b i l i z e r s ,  ex ten d in g  on to  f o r w a r d  fu s e la g e  with a t ta ch ed  
m o v a b le  c o n t r o l  s u r f a c e s .

e. M o d i f ie d  s l e e v e  o v e r  f o r w a r d  fu s e la g e .

f. V ie w in g  p o r t  at s l e e v e  ju n c t io n  on  aft p a r t  o f  f o r w a r d  fu s e la g e .

g. A I M - 4 G :  B lu e is h  g la s s  c o l o r e d  d o m e  with tw o e x h a u st  p o r t s  at the fu s e la g e  
and g u id a n ce  ju n c t io n .

h . A I M - 4 F :  W hite  f i b e r g l a s s  d o m e  (m a y  o r  m a y  not  h a v e  an a r r o w - s h a p e d  
m e t a l  p r o b e )  ( r e f e r e n c e  f i g u r e  5 -2 8 ) .

i. O ra n g e  in  c o l o r  e x c e p t  f o r  s e a l in g  s l e e v e  w h ich  is  w h ite .

2 -1 3 .  H a z a r d o u s  C o m p o n e n ts  o f  the G u id a n ce  S y s t e m :

a. H ot gas g e n e r a t o r :  F o r w a r d  o f  m i s s i l e  m o t o r ,  p r o v id e s  h y d r a u l i c  and 
e l e c t r i c a l  p o w e r .

b . A r g o n  r e s e r v o i r :  B eh in d  the r a d o m e ,  p r o v id e s  c o o la n t  f o r  the g u id a n ce  
s y s t e m .

2 -1 4 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh e a d  S y s t e m :

a. W a rh e a d :  B la s t  ty p e ,  7. 1 pounds H E . R e a r  s e c t i o n  o f  f o r w a r d  fu s e la g e  
( r e f e r e n c e  f i g u r e  5 -2 9 ) .

b . F u z e :  A ft  o f  w a r h e a d ,  o p e r a t e s  by  c o n ta c t  o r  c l o c k w o r k  (SD) ( r e f e r e n c e  
f i g u r e  5 -2 9 ) .
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Figure 5-26. A IM -4 Rocket Motor and Igniter

F igure 5-27. A IM -4G  and A IM -4F
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Figure 5-28. Dimensional ch a ra cter is t ics  and external appearance 
of the A IM -4F  5-38



Figure 5-29- Warhead and Fuze fo r  AIM.-4F and A IM -4G
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c .  P i s t o l :  M a tes  to fu z e  and is r e m o v a b l e .  C onta in s  a d e to n a to r  w h ich  d e ton a tes  
w a rh e a d .  W in d ow  sh o w  r e d  " A "  in d ic a t e s  a r m e d ;  g r e e n  " S "  in d ic a t e s  s a fe  ( r e f e r e n c e  
f i g u r e  5 -2 9 ) .

2 -1 5 .  H a z a r d o u s  C o m p o n e n ts  o f  the P r o p u l s i o n  S y s t e m :

a. R o c k e t  M o t o r :  A ft  fu s e la g e ,  s o l id  p r o p e l la n t ,  2 - s t a g e  w e ig h in g  a p p r o x im a t e ly  
26 pounds.

b. Ig n ite r :  P e r m a n e n t ly  in s t a l le d ,  with q u ick  r e l e a s e  at a ft end.

A I M -7 D  and E (S p a r r o w ) .  T h e  A I M - 7  is  an a i r - t o - a i r  b o o s t g l id e  w ea p on  e m p l o y ­
ing s e m i - a c t i v e  r a d a r  h o m in g  g u id a n c e .  T he m i s s i l e  b od y  c o n s i s t s  o f  th re e  m a j o r  
s e c t i o n s  c o n n e c te d  by n o - l e a d  in te r r u p te d  th r e a d s .  T h e s e  s e c t i o n s  a r e  the g u id a n ce  
s e c t i o n ,  w a rh e a d  s e c t i o n ,  and p r o p u ls i o n  s e c t i o n .  The w a rh ea d  f i r e s  on p r o x im i t y  
to the ta r g e t  o r  on  c o n t a c t  with the ta r g e t .  T he  m i s s i l e s  a r e  la u n ch ed  f r o m  F 4  a i r c r a f t  
( r e f e r e n c e  f i g u r e s  5 -3 0  and 5 -3 1 ) .

2 -1 6 .  Id e n t i f ica t io n :

a. W e igh t :  A p p r o x i m a t e l y  400 pou n d s .

b . L en g th :  1 2 ' ,  d ia m e t e r  8 " .

c .  C o l o r :  W h ite ,  e x c e p t  f o r  the unpa inted  r a d o m e .

d. T w o - i n c h  y e l l o w  band  on  the w a rh e a d  with type o f  H E in b la c k .

e. F o u r  m o v a b le  f ins  m i d - s e c t i o n  f o r  g u id a n ce  and f o u r  p a in ted  ta i l  f ins  ( r e m o v ­
a b le ) .

2 -1 7 .  H a z a r d o u s  C o m p o n e n ts  o f  the G u id a n ce  S y s te m :

a. Gas p o w e r e d  unit: (G P U -H o t  G as G e n e r a t o r )  l o c a t e d  in the ta r g e t  s e e k e r  
s e c t i o n ,  p r o v id e s  h y d r a u l i c  p o w e r  f o r  t a r g e t  s e e k e r .

b . E l e c t r i c a l  p o w e r  unit : ( E P U - H o t  G as G e n e r a t o r )  l o c a t e d  in the a u t o -p i lo t  
s e c t i o n ,  p r o v id e s  m i s s i l e  e l e c t r i c a l  p o w e r .

c .  H y d r a u l i c  a c c u m u la t o r :  L o c a t e d  in the w ing c o n t r o l  s e c t i o n ,  p r o v id e s  p o w e r  
to o p e r a te  w in g s .

2 -1 8 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh e a d  S y s te m :

a. Warheads: Approximately 69 pounds (reference figure 5 -3 2 ) .

(1) MK 18 M od  0: A p p r o x i m a t e l y  14. 5 pounds H E .

(2) MK 38 M od  0: A p p r o x i m a t e l y  20 pounds H E .

b . Sa fe ty  and A r m in g  D e v i c e  (S&tA) ( r e f e r e n c e  f i g u r e  5 -3 3 ) :  D e to n a te s  w a rh e a d  
b y  p r o x im i t y  o r  im p a c t  c r y s t a l s  in the t r i g g e r in g  d e v i c e  and is l o c a t e d  in the f o r w a r d  
p a rt  o f  w a rh e a d .

(1) B o o ste r -te try l .

(2) T w o  e l e c t r i c  d e to n a to r s  and tw o e x p lo s i v e  le a d s .
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Figure 5-30. External Configureation of AIM -7

Figure 5-31. A IM -7 D /E  M issile Sections.
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Figure 5-32. Warhead, MK18 Mod 0 and MK38 Mod 0
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Figure 5-33. Typical warhead, EFS, and S and A device (U).
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2-19. Hazardous Components of the Propulsion System:

a. R o c k e t  M o t o r s .

(1) A I M - 7 D :  A p p r o x i m a t e l y  70 pounds s o l i d  p r o p e l la n t  with MK 6 r o c k e t
m o t o r .

(2) A I M - 7 E :  A p p r o x i m a t e l y  90 pounds s o l id  p r o p e l la n t  MK 38 and MK 52 
r o c k e t  m o t o r s  ( r e f e r e n c e  f i g u r e  5 -3 4 ) .

b . Ig n i te r s .

(1) MK 258 : U s e d  with the A I M -7 D  and the MK 6 m o t o r .  It is s a fe d  b y  an 
e l e c t r i c a l  s a v e / a r m  s w itc h  w h ich  is p a ck e d  s e p a r a t e l y  and m u s t  b e  a t ta ch e d  to the 
f o r w a r d  end o f  the m o t o r  p r i o r  to ig n i t e r  in s ta l la t io n .  T he  a r m / s a f e  sw itch  s a fe s  
the ig n i t e r  by  in te r r u p t in g  the ig n i t e r  f i r in g  c i r c u i t  ( r e f e r e n c e  f i g u r e  5 -3 5 ) .

(2) MK 265: U s e d  with the A I M - 7 E  and the MK 38 r o c k e t  m o t o r .  The
r o t o r  a s s e m b l y  ca n  be  ro ta te d  9 0 °  r e la t iv e  to the b o d y  to p r o v id e  a p o s i t i v e  m e c h a n i c a l  
sa f in g  c a p a b i l i ty  b y  m o v in g  the in it ia t in g  c h a r g e s  out o f  l in e  with the p r i m a r y  c h a r g e s .  
The MK 265 is s h ip p e d  in s ta l le d  in the MK 38 m o t o r .  A n  a r m in g  key  o r  a c tu a to r  is 

u s e d  to m o v e  the ig n i t e r  f r o m  s a fe  to a r m e d  and b a c k  ( r e f e r e n c e  f i g u r e s  5 -3 6  and 5 -3 7 ) .

A I M - 9 B  (S id e w in d e r ) .  T he  A I M - 9 B  is  a s u p e r s o n i c ,  a i r - t o - a i r  gu id ed  m i s s i l e  
d e s ig n e d  to b e  la u n ch e d  f r o m  an e x t e r n a l ly  m ou n ted  r a i l - t y p e  la u n c h e r .  It u s e s  an 
in f r a r e d  g u id a n ce  s y s t e m  w hich  d e t e c t s  and h o m e s  in on the in f r a r e d  ra d ia t io n  g iven  
o f f  f r o m  an a i r c r a f t  ( r e f e r e n c e  f i g u r e s  5 -3 8  and 5 -3 9 ) .

2 -2 0 .  Id e n t i f ica t io n :

a. W eigh t :  A p p r o x i m a t e l y  158 pou nds .

b . L e n g th :  9 ' ,  d ia m e t e r  5 " .

c .  C o l o r :  W hite ,  with t r a n s p a r e n t  n o s e  s e c t i o n .

d. F o u r  f ix e d  f ins  and fo u r  r o l l e r o n s ,  a ft on  the r o c k e t  m o t o r  f o r  s t a b i l iz a t io n

e. F o u r  m o v a b l e  f in s ,  f o r w a r d  on  the G u id a n ce  and C o n t r o l  (G & C ) s e c t i o n  f o r  
g u id a n ce .

f. U m b i l i c a l  c a b le  on  the G& C s e c t i o n .

g. T w o  e l e c t r i c a l  c o n t a c t s  on  the f o r w a r d  s u s p e n s io n  lu g s .

2 -2 1 ,  H a z a r d o u s  C o m p o n e n ts  o f  the G u id a n ce  S y s te m :

a. G as  G e n e r a t o r :  L o c a t e d  in  the G & C  s e c t i o n .  E l e c t r i c a l l y  ig n ite d  s o l i d  g r a in  
p r o p e l la n t .  P r o v i d e s  e l e c t r i c a l  p o w e r  and p n e u m a t ic  p o w e r  f o r  o p e r a t in g  the c o n t r o l  
s u r f a c e s  ( r e f e r e n c e  f i g u r e  5 -4 0 ) .

b . M e r c u r y  T h a l l iu m :  U s e d  as a lu b r i c a n t  in the g u id a n ce  s y s t e m .

2 -2 2 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh e a d  S y s t e m  ( W / H ) :

a. W a rh ea d  ( W / H ) :  A  2 5 -p o u n d  f r a g m e n t a t io n  ty p e ,  l o c a t e d  aft o f  the G&C unit, 
( r e f e r e n c e  f i g u r e  5 -4 1 ) .

b. C o n ta c t  F u z e :  D e to n a te s  W /H  on  co n ta c t .  L o c a t e d  a ft  o f  the G & C  unit with a 
b o o s t e r  that ex ten d s  into  the c e n t e r  o f  the W /H  ( r e f e r e n c e  f i g u r e  5 -4 2 ) .
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Figure 5-34. Rocket M otor, MK38 All Mods, Cutaway View
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Figure 5 -35 . Igniter, MK 258 Mod 0
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SHORTING CAP CONNECTOR B A S K E T  A S S E M B L Y

Figure 5 -3 6 .  Igniter, MK 265 Mod 0

ARMED CONDITION

Figure 5 -3 7 .  Mk 265 Igniter S A F E /A R M  Indications
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UMBILICAL CABLE

Figure 5 -3 8 .  External Configuration A IM -9 B  M issile

UMBILICAL
CONNECTOR

Figure 5 -39 . AIM -9B  M issile Sections
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Figure 5 -4 0 .  Gas Generator
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Figure 5-41. Cutaway view of warhead with contact fuze in place
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Figure* 5 -4ct. C o n ta c t  F u z e
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c .  In f lu en ce  F u z e :  D e to n a te s  W /H  when m i s s i l e  is w ith in  its ra n g e .  L o s s  o f  
p o w e r  w i l l  d e s t r o y  the W /H  30 s e c o n d s  a f t e r  lau n ch . L o c a t e d  b e tw e e n  the W /H  and 
the r o c k e t  m o t o r .  In it ia ted  b y  the f o r w a r d  co n ta c t  button  on the f o r w a r d  m o t o r  h a n g a r  
( r e f e r e n c e  f i g u r e  5 -4 3 ) .

2 -2 3 .  H a z a r d o u s  C o m p o n e n ts  o f  the P r o p u l s i o n  S y s te m :

a. R o c k e t  M o t o r :  A  s o l id  p r o p e l la n t  m o t o r  w e ig h in g  a p p r o x im a t e ly  43 pounds 
( r e f e r e n c e  f i g u r e  5 -4 4 ) .

b . I g n ite r :  P e r m a n e n t ly  in s ta l le d  in the f o r w a r d  s e c t i o n  o f  the r o c k e t  m o t o r .  
Ign ited  by the r e a r  c o n t a c t  bu tton  on  the f o r w a r d  m o t o r  h a n g a r .

2 -2 4 .  N o n - P r o p u l s i o n  A t ta c h m e n t :  T his  d e v i c e  is p la c e d  on the m i s s i l e  to p r e v e n t  
it f r o m  go in g  p r o p u ls iv e  in the ev en t  o f  a c c id e n t a l  f i r in g  o r  s t r a y  v o l t a g e .  It is 
u t i l i z e d  when a i r c r a f t  a r e  on  a l e r t  status ( r e f e r e n c e  f i g u r e  5 -4 5 ) .

2 -2 5 .  S h or t in g  C l i p : T his  d e v i c e  p re v e n ts  a c c id e n t a l  f i r in g  o f  the m i s s i l e  due to 
s t r a y  v o l t a g e  d u r in g  d o w n - l o a d in g  o r  d u r in g  s t o r a g e  ( r e f e r e n c e  f i g u r e  5 -4 6 ) .

A I M -9 C  and D (S id e w in d e r ) .  A i r  in t e r c e p t  gu id ed  m i s s i l e s  e m p lo y in g  s e m i ­
a c t iv e  r a d a r  o r  p a s s i v e  in f r a r e d  g u i d a n c e ,  c o m m o n l y  c a l l e d  Irah and S a ra h  m i s s i l e s  
( r e f e r e n c e  f i g u r e  5 -4 7 ) .

2 -2 6 .  Id e n t i f ica t io n :

a. W e igh t :  A I M - 9 C  a p p r o x im a t e ly  192 p o u n d s ,  and A I M -9 D  a p p r o x im a t e ly  
180 pou nds .

b. L e n g th :  A p p r o x i m a t e l y  9 ' ,  d ia m e t e r  5 " .

c .  F o u r  f ix e d  fins  with r o l l e r o n s  aft on  m o t o r .

d. F o u r  m o v a b l e  f ins  on  G& C unit.

e. Irah : T r a n s p a r e n t  n o s e  d o m e .

f. S a ra h : R a d o m e  type  n o s e  s e c t i o n .

2 -2 7 .  H a z a r d o u s  C o m p o n e n ts  o f  the G u id a n ce  S y s t e m :

a. H ot G as G e n e r a t o r :  S o l id  p r o p e l la n t  f o r  e l e c t r i c a l  p o w e r  and p o w e r  fo r  
c o n t r o l  f in s .  L o c a t e d  in the G&C s e c t i o n .

b. M e r c u r y  T h a l l iu m :  U s e d  to lu b r i c a t e  g u id a n c e  s y s t e m .

2 -2 8 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh ea d  S y s t e m :

a. W a rh e a d :  F r a g m e n t a t i o n  ty p e ,  w e ig h in g  a p p r o x im a t e ly  25 pou n d s .

b .  Sa fe  and. A r m in g  D e v i c e  (S& A ): T he  S& A  d e to n a te s  the W /H  upon a s ig n a l  
f r o m  the p r o x im i t y  fu z e  d e v i c e  o r  f r o m  co n ta c t .  T h e  m i s s i l e  w i l l  s e l f - d e s t r u c t  
a f t e r  b u rn  out o f  the gas g e n e r a t o r .

2 -2 9 .  H a z a r d o u s  C o m p o n e n ts  o f  the P r o p u l s i o n  S y s t e m :

a. R o c k e t  M o t o r :  A s o l id  p r o p e l la n t  c a s e  b o n d e d  m o t o r  w e ig h in g  a p p r o x im a t e ly  
60 p o u n d s .

b. Ig n ite r :  P e r m a n e n t ly  in s t a l le d  f o r  r o c k e t  m o t o r  ig n it ion .
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Figure 5-43. Influence Fuze

i

FORWARD HANGER THUMB SCREW

Figure 5-44. Rocket Motor, MK 17 Mod 1, Cutaway View

Figure 5-45. Non-propulsion Attachment for AIM-9B 5-50



Figure 5-46. Shorting Clip for AIM-9B

Figure 5-47. AIM-9C and AIM-9D
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A G M -1 2 C  (B u llp u p ) .  A n  a i r - t o - g r o u n d  m i s s i l e  e m p lo y in g  r a d io  c o m m a n d  g u id a n ce .  
It is d e s ig n e d  to b e  u s e d  a g a in s t  t a r g e ts  r e q u ir i n g  d e e p  p e n e t r a t io n .  It is a p i lo t  c o n ­
t r o l l e d  m i s s i l e ,  u s in g  a s i n g l e - s t a g e ,  l i q u id - f u e le d ,  r o c k e t  m o t o r  ( r e f e r e n c e  f i g u r e  
5 -4 8 ) .

2 -3 0 .  Id e n t i f ica t io n :

a. T h r e e  s e c t i o n  b o d y  ( r e f e r e n c e  f i g u r e s  5 -4 9 ,  5 -5 0 ,  5 - 5 1 ,  and 5 -5 2 ) .

b . W eigh t :  A p p r o x i m a t e l y  1800 pou nds .

c .  L en g th :  A p p r o x i m a t e l y  13. 5 ' ,  d ia m e t e r  1 2 "  at the n o s e  s e c t i o n  and 18 "  at 
the b o d y  s e c t i o n .

d. F o u r  a t ta ch a b le  f ins  on  the m o t o r  s e c t i o n .

e. F o u r  m o v a b le  fins  on the n o s e  s e c t i o n .

f. C o l o r :  W hite .

2 -3 1 .  H a z a r d o u s  C o m p o n e n ts  o f  the G u id a n ce  S y s te m :

a. A i r  B o t t le :  Squib a c t iv a te d  con ta in in g  3000 p s i  to o p e r a t e  c o n t r o l  f in s ,  
l o c a t e d  in f o r w a r d  b o d y  s e c t i o n .

b . T h e r m a l  B a t t e r y :  Squib  a c t iv a te d  to p r o v id e  e l e c t r i c a l  p o w e r ,  l o c a t e d  in 
f o r w a r d  b o d y  s e c t i o n .

c .  T r a c k in g  F l a r e s :  U s e d  f o r  v i s u a l ly  t r a c k in g  m i s s i l e .

2 -3 2 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh e a d  S y s te m :

a. W a rh e a d :  1000 -pound w a rh e a d  s i m i l a r  in a p p e a r a n c e  to a 1 0 0 0 -p o u n d  
S A P  b o m b .

b . Im p a c t  F u z e :  D eton a tes  on s ig n a l  f r o m  fu z e  t r i g g e r in g  r o d s .  The t r i g g e r in g  
r o d s  a r e  in the f o r w a r d  b o d y  s e c t i o n .

2 -3 3 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh e a d  S y s t e m :

a. T h e r m a l  B a t te r y :  Squib  a c t iv a te d  to p r o v id e  e l e c t r i c a l  p o w e r  to ign ite  
m o t o r  ig n i t e r .  L o c a t e d  in f o r w a r d  p a r t  o f  the aft b o d y  s e c t i o n .

b .  Ig n ite r :  In it ia tes  ig n i t e r  b o o s t e r .  L o c a t e d  in f o r w a r d  p a r t  o f  a ft b o d y  
s e c t io n .

c .  Ign ite r  B o o s t e r :  Ign ites  s o l id  p r o p e l la n t  g ra in .  L o c a t e d  in f o r w a r d  p a r t  o f  
m o t o r  s e c t i o n .

d. S o l id  P r o p e l la n t  G r a in :  P r e s s u r i z e s  fu e l  and o x i d i z e r  ta n k s ,  f o r c i n g  fu e l  
into the th ru st  c h a m b e r s .  L o c a t e d  in the f o r w a r d  p a r t  o f  m o t o r  s e c t i o n .

e .  Inh ib ited  R e d  F u m in g  N i t r i c  A c i d  ( IR F N A ) :  M i s s i l e  o x i d i z e r .

f. M ix e d  A m in e  F u e l  ( M A F - 1 ) :  M i s s i l e  fu e l .

A G M - 4 5 A  (S h r ik e ) .  A n  a i r - t o - g r o u n d  m i s s i l e  e m p lo y in g  p a s s i v e  h o m in g  g u id a n ce .  
T h e r e  a r e  fo u r  m o d e l s  o f  the A G M - 4 5 A .  A l l  m o d e l s  ca n  u s e  the s a m e  c o n t r o l  s e c t i o n ,  
gas g e n e r a t o r ,  fu z e ,  b o o s t e r ,  r o c k e t  m o t o r ,  and ig n i t e r .  T h r e e  ty p es  o f  w a rh e a d s  
a r e  a v a i la b le  f o r  the S h r ik e  m i s s i l e :  the MK 52 M od  0, the MK 68 M od  0, and the 
MK 69 M od 0. T h is  m i s s i l e  is u s e d  to a c q u i r e  h o m e  on and d e s t r o y  r a d a r  t r a n s m i t t e r s  
d i r e c t in g  g rou nd  a n t i - a i r c r a f t  o r  s u r f a c e - t o - a i r  gu id ed  m i s s i l e s  ( r e f e r e n c e  f i g u r e  5 -5 3 )
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Art UMMUCAl 
CONNECTOR

Figure 5-48 External Configuration AGM-12C Missile

1

UMBILICAL CABLE

COAXIAL CABLE 
CONNECTOR
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Figure 5-49 Forward Body Section
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DUMMY LIQUID ROCKET 
ENGINE IGNITER

Figure 5-51 Aft Body Section
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LAUNCH LANYARD 
ENGINE SAFETY SWITCH

BATTERY SAFETY SWITCH

THERMAL BATTERY AND 
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IGNITER BOOSTER
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END CAP 
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ANTENNA COAXIAL CONNECTOR

IGNITER

THRUST CHAMBER
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TRACKING FLARE 
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Figure 5-52. Aft Body Section Showing Components of Rocket Engine
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2-34. Identification:

a. F o u r - s e c t i o n  b o d y  ( r e f e r e n c e  f i g u r e  5 -5 4 ) .

b .  W e ig h t :  A p p r o x i m a t e l y  392 pounds.

c .  L e n g th :  A p p r o x i m a t e l y  10^ " d i a m e t e r  8 " .

d. F o u r  m o v a b l e  fins  on the c o n t r o l  s e c t i o n .

e. F o u r  s ta b i l i z a t io n  f in s  on the ta il  s e c t i o n .

2 - 3 5 .  H a z a r d o u s  C o m p o n e n ts  o f  the G u id a n ce  S y s t e m :

a. G as  G e n e r a t o r :  Squib  a c t iv a te d  and u se d  to p r o v id e  s e r v o  p o w e r  to o p e r a t e  
c o n t r o l  f in s .  L o c a t i o n :  c o n t r o l  s e c t i o n .

b .  T h e r m a l  B a t t e r i e s :  Squib a c t iv a te d  and u s e d  to p r o v id e  m i s s i l e  e l e c t r i c a l  
p o w e r .  L o c a t i o n :  c o n t r o l  s e c t i o n .

c .  P y r o t e c h n i c  S w itch  P a c k s :  U s e d  to c o m p l e t e  c i r c u i t s  in the g u id a n ce  s y s t e m .  
L o c a t i o n :  c o n t r o l  s e c t i o n .

2 - 3 6 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh ea d  S y s t e m :

a. MK 52 M od  0 W /H :  C on ta in s  s t e e l  cu b e s  and H M X  (HE 53 pou nds) .

b .  MK 68 M od  0 W /H :  B a s i c a l l y  the s a m e  e x c e p t  the MK 68 has  a sh ap ed  c h a r g e  
in the f o r w a r d - e n d  head  c l o s u r e .

c .  MK 69 M od  0 W /H :  W hite  p h o s p h o r o u s  (W P ) in p la c e  o f  e x p l o s i v e s  and s t e e l  
c u b e s .  It a l s o  c o n ta in s  a sh ap e  c h a r g e  in the f o r w a r d - e n d  c l o s u r e  (58  pounds W P ,
2 pounds H M X ).

d. MK 330 M od  0 F u z e :  In s ta l le d  in the b a s e  o f  the W /H  and u sed  to de ton a te  
the W /H .

e . MK 44 M od  0 B o o s t e r :  A t ta ch e d  to the f o r w a r d  end o f  the MK 330 fu z e .  
C on ta in s  C H -6  e x p lo s i v e .

2 - 3 7 .  H a z a r d o u s  C o m p o n e n ts  o f  the P r o p u l s i o n  S y s te m :

a. MK 39 R o c k e t  M o t o r :  C on ta in s  a p p r o x im a t e ly  91 pounds o f  p r o p e l la n t  
( r e f e r e n c e  f i g u r e  5 -5 5 ) .

b. M K 53 R o c k e t  M o t o r :  C on ta in s  a p p r o x im a t e ly  89 pounds o f  p r o p e l la n t  
( r e f e r e n c e  f i g u r e  5 -5 6 ) .

c .  MK 265 Ig n it e r :  C o n s i s t s  o t  the ig n i t e r  b o d y ,  r o t o r  c r a n k ,  p e r f o r a t e d  p la s t i c  
b a s k e t ,  and ig n it io n  e l e m e n t s .  T he r o t o r  a s s e m b l y  ca n  b e  r o ta te d  9 0 °  r e la t iv e  to the 
b o d y  to p r o v id e  a p o s i t i v e  m e c h a n i c a l  sa f in g  c a p a b i l i t y .  U s e d  with the MK 39 m o t o r  
( r e f e r e n c e  f i g u r e s  5 -5 7  and 5 -5 8 ) .

d. MK 274 Ig n ite r :  C o n s i s t s  o f  the ig n it e r  c h a m b e r  a s s e m b l y ,  ig n i t e r  a d a p te r ,  
s a f e / a r m  r o d ,  du a l d e la y  squ ib  in i t ia to r ,  and r e ta in in g  r in g .  The in i t ia to r  is  m e c h ­
a n ic a l ly  i s o la t e d  f r o m  the m a in  c h a r g e  b y  an ig n i t e r  a d a p te r  c o n ta in in g  a c o n t r o l  p i s ­
ton. T he g in it e r  in c lu d e s  a s a f e / a r m  r o d  w h ich  ca n  b e  r o ta t e d  and l o c k e d  by  m ea n s  
o f  a s p r i n g - l o a d e d  s a f e / a r m  l o c k  a s s e m b l y .  U s e d  with the M K 53 m o t o r  ( r e f e r e n c e  
f i g u r e s  5 -5 9  and 5 -6 0 ) .
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Figure 5-54. AGM-45A Missile Sections
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COUNTERWEIGHT

Figure 5-55. MK 39 Rocket Motor

FIN STABILIZER

Figure 5-56. MK 53 Rocket Motor
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M ICR O SW IT C H
B R A C K E T
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S P IR A L  T O R S IO N  
SP R IN G

Figure 5-59- M K  274 Igniter

C = 3 >

S A F E /A R M  IG N IT E R  
A S S E M B L Y

G R O U N D  LUG

C O N N E C TO R
M O U N T IN G
B R A C K E T

IG N IT E R  W IR IN G  
H A R N E S S  
C O N N E C T O R  J10
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C A M  CO U PLER

SET  SCREW  

SE L F -LO C K IN G  SCREW

S A F E /A R M  LO C K  SHO W N IN S A F E  PO SIT IO N

D E T A I L  A

Figure 5-60. MK 274 Safe/Arm  Actuator
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A G M - 7 8 A ,  c a l l e d  the S ta n d a rd  A r m  M i s s i l e  and n ic k n a m e d  the S u p e r  S h r ik e .  It 
is a s u p e r s o n i c ,  a i r - l a u n c h e d ,  gu id ed  m i s s i l e ,  e m p l o y e d  a g a in s t  s u r f a c e  ta r g e ts  
w h ich  ra d ia te  e l e c t r o m a g n e t i c  e n e r g y .  T he  m i s s i l e  e m p lo y s  a p a s s i v e  h o m in g  g u id a n ce  
s y s t e m  ( r e f e r e n c e  f i g u r e  5 -6 1 ) .

2 -3 8 .  Id e n t i f ica t io n :

a. F o u r  - s e c t i o n  b o d y  ( r e f e r e n c e  f i g u r e  5 -6 2 ) .

b . W eigh t :  A p p r o x i m a t e l y  137 5 pou n d s .

c .  L e n g th :  A p p r o x i m a t e l y  15 ' ,  d ia m e t e r  1 3 .5 " .

d. F o u r  m o v a b l e  c o n t r o l  s u r f a c e s  on  the ta il .

e. C o l o r :  W hite .

2 -3 9 .  H a z a r d o u s  C o m p o n e n ts  o f  the G u id a n ce  S y s te m :

a. N i t r o g e n  B o t t le s :  T w o  e a c h ,  sq u ib  a c t iv a te d .  O ne in e a c h  g y r o  a s s e m b l y  
(3000  p s i ) ,  l o c a t e d  in the a u t o p i l o t -b a t t e r y  s e c t i o n .

b. E L X  B a t te r y :  Squib  a c t iv a te d  b a t t e r y .  The sq u ib  f o r c e s  e l e c t r o l i t e  into  the 
b a t t e r y .

2 - 4 0, H a z a r d o u s  C o m p o n e n ts  o f  the W a rh ea d  S y s t e m  ( r e f e r e n c e  f i g u r e  5 -6 3 ) :

a. W a rh e a d :  O r d n a n c e  s e c t i o n ,  h igh  v e l o c i t y  f r a g m e n ta t io n .

b. Sa fe ty  and A r m in g  D e v i c e  (S& A ): T w o  d e t o n a t o r s .

c .  D e tonat in g  C o r d :  U n d e r  d o r s a l  f in  n u m b e r  2, in i t ia te s  e x p l o s i v e  in m a r k e r  
p a c k a g e  ( r e f e r e n c e  f i g u r e  5 -6 2 ) .

d. V is u a l  M a r k e r :  L o c a t e d  in l o w e r  h a l f  o f  s p a c e r .  C on ta in s  r e d  o r  white  
p h o s p h o r o u s  ( r e f e r e n c e  f i g u r e  5 -6 2 )

2 -4 1 ,  H a z a r d o u s  C o m p o n e n ts  o f  the P r o p u l s i o n  S y s t e m :

a. D ual T h r u s t  R o c k e t  M o t o r :  T w o  in te g r a te d  s o l i d  p r o p e l la n t  fu e l  g r a in s ,  
on e  f o r  p r o v id in g  b o o s t  th ru s t  and one  f o r  p r o v id in g  su s ta in in g  th ru st .

b . Ig n i te r :  C o n ta in s  an ig n it io n  sq u ib .  The a r m in g  l e v e r  in the f o r w a r d  
l o w e r  lau n ch in g  s h o e  ca n  b e  r o ta t e d  to the a r m  o r  s a fe  p o s i t i o n  b y  an a r m in g  d e ­
v i c e  in s ta l le d  on the la u n ch in g  s h o e .

MK 1 M od  0 (W a l le y e ) .  T he  MK 1 M od  0 g l id e  b o m b ,  o r  W a l l e y e ,  is a h ig h ly  
a c c u r a t e ,  r e la t iv e ly  l o n g - r a n g e ,  u n p r o p e l le d ,  T V  g u id e d  b o m b .  E s s e n t ia l l y ,  the 
W a l le y e  c o n s i s t s  o f  a c o n v e n t io n a l  H E  b o m b ,  a t e l e v i s i o n  g u id a n ce  unit , and a c o n ­
t r o l  s e c t i o n .  B e c a u s e  it is  h ig h ly  a c c u r a t e ,  it  is c o n s i d e r e d  in e x p e n s iv e  when c o m ­
p a re d  to the c o s t  o f  the to ta l  n u m b e r  o f  c o n v e n t io n a l ,  ungu ided  b o m b s  u s u a l ly  n e e d e d  
to d e s t r o y  a s p e c i f i c  t a r g e t  ( r e f e r e n c e  f i g u r e  5 -6 4 ) .

2 -4 2 .  Id e n t i f ica t io n :

a. T h r e e - s e c t i o n  b o d y .

b. W eigh t :  A p p r o x i m a t e l y  1100 pou nds .

c .  L e n g th :  A p p r o x i m a t e l y  11 1 / 2 ' ,  d ia m e t e r  15" .
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d. G u id a n ce  w in dow  on the n o s e  s e c t i o n .

e. R A T  b la d e  on the ta il  s e c t i o n .

f. F o u r  wings on the W /H  s e c t i o n .

g. F o u r  fins  on the c o n t r o l  s e c t i o n .

h. C o l o r :  White.

2 -4 3 .  G u id a n ce  S y s t e m  ( r e f e r e n c e  f i g u r e  5 -6 5 ) :

a. F o r w a r d  C o m p a r t m e n t :  C onta in s  a g i m b a l - m o u n t e d , g y r o - s t a b i l i z e d ,  t e l e ­
v is i o n  c a m e r a  and two c a g in g  a s s e m b l i e s  w hich  d r i v e  the g im b a l  a s s e m b l y .

b. R  e a r  C o m p a r t m e n t :  C onta in s  the g u id a n ce  p o w e r  su p p ly  and an e l e c t r o n i c s  
a s s e m b l y  which co n ta in s  the e l e c t r o n i c  v id e o  t r a c k in g  c i r c u i t s .

2 - 4 4 .  W arh ead  S y s te m  ( r e f e r e n c e  f i g u r e  5 -6 6 ) :  C on ta in s  a l in e a r  shaped  c h a r g e  
w a rh ea d  and its fu z in g  and a r m i n g  c i r c u i t s .

2 - 45. C o n t r o l  S y s te m  ( r e f e r e n c e  f i g u r e  5 -6 7 ) :  The c o n t r o l  s e c t i o n  c o n s i s t s  o f  a 
f o r w a r d  and a r e a r  c o m p a r t m e n t .  T he  fo r w a r d  c o m p a r t m e n t  c o n ta in s  an e l e c t r i c a l  
p a ck a g e  and a h y d r a u l i c  s e r v o  s y s t e m .  The e l e c t r i c a l  p a ck a g e  r e c e i v e s  s ig n a ls  
f r o m  the g u id a n ce  s e c t i o n ,  then t r a n s la t e s  and t r a n s f e r s  th e m  to the h y d r a u l ic  s e r v o s  
to p o s i t i o n  the c o n t r o l  f in s .  The r e a r  c o m p a r t m e n t  c o n ta in s  a r a m  a ir  tu rb in e  (R A T )  
and an a l t e r n a t o r .  T he  R A T  b la d e ,  p o w e r e d  by  the a i r s t r e a m ,  d r iv e s  the a l t e r n a t o r  
to p r o d u c e  e l e c t r i c a l  p o w e r  and a l s o  d i r v e s  a h y d r a u l ic  pu m p  that p r o v id e s  the h y d r a u ­
l i c  p r e s s u r e  f o r  the s e r v o  s y s t e m .

K M U - 3 5 1 / B  G U ID E D  B O M B

2 - 4 6 .  D e s c r i p t i o n  ( r e f e r e n c e  f i g u r e  5 -6 8 ) :  T he K M U - 3 5 1 / B  gu id ed  b o m b  u t i l i z e s  
the MK 84, l o w  d r a g ,  2000 -pound  g e n e r a l  p u r p o s e  b o m b ,  eq u ip p ed  with the K M U - 3 5 1 / B  
g u id a n ce  k it .  T he  k it  p r o v id e s  f o r  the a d d it ion  o f  f ix e d  f ins  to the ta i l  and a g u id a n ce  
and c o n t r o l  unit to the n o s e  o f  the b o m b .  The G& C unit is m a d e  up o f  a l a s e r  i l lu m i n a ­

t ion  d e t e c t o r ,  a c o m p u t e r ,  a g u id a n ce  c o n t r o l ,  and a w ing c a n a r d  a s s e m b l y .

2 -4 7 ,  H a z a r d o u s  C o m p o n e n ts  o f  the G u id a n ce  S y s te m :

a. G as  G e n e r a t o r :  S u p p l ie s  p o w e r  to fu n c t io n  c a n a r d s .

b. T h e r m a l  B a t t e r y :  S u pp l ie s  e l e c t r i c a l  p o w e r  to the g u id a n ce  s e c t i o n .  

2 -4 8 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh e a d  S y s t e m :

a. MK 84 , lo w  d r a g  b o m b .

b . F M U - 2 6 / B  o r  F M U -2 6  A / B  F u z e .

2 -4 9 .  P r o p u l s i o n  S y s t e m : N on e .

K M U - 2 5 3 / B  G U ID E D  B O M B

2 -5 0 :  D e s c r i p t i o n :  T he K M U - 2 5 3 / B  gu id ed  b o m b  c o n s i s t s  o f  a M K 84, 2 0 0 0 -p o u n d ,  
lo w  d r a g  g e n e r a l  p u r p o s e  b o m b  with a t ta ch a b le  c o n t r o l  and g u id a n ce  s y s t e m .  The 
b o m b  w i l l  n o r m a l l y  b e  fu z e d  with two e l e c t r o n i c a l l y  t im e d ,  m u l t i - p u r p o s e  fu z e s  
( F M U - 2 6 / B ' s ) .  P la n n ed  f o r  u se  with the F 4 D  a i r c r a f t .

2 -5 1 .  H a z a r d o u s  C o m p o n e n ts  o f  the G u id a n ce  S y s t e m :

a. G as  G e n e r a t o r :  P r o v i d e s  p o w e r  f o r  c o n t r o l  f in s .
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SPACER AND  
CONTROL SECTION

Figure 5 -6 2. AGM -78A M issile  Sections



SHROUD

SCREW (8)

INERT WARHEAD 
ASSEMBLY MK 73 MOD 0

SIMULATED 
FUZE BOOSTER 
MK 43 MOD 0

SIMULATED 
SAFETYARMING 

DEVICE MK 34 MOD

SCREW (3)

ELECTRONIC ASSEMBLY 
MK 3 MOD 0 ^

J7

CABLE P8-P11

ELECTRONIC ASSEMBLY 
MK 7 MOD 0

SOCKET HEAD CAP 
SCREW (12)

-CABLE P9

Figure 5**63. Simulated Warhead Components
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rSHOKTlNG CAP

ROTOR v> ' 
CRANK'

b a sk e t  ASSEMBLY

RETAINING r in g

'BODY

Figure 5-57. MK 265 Igniter

2. LE V E R  F U L L Y  E X ­
TEND ED  AND N O R ­
M A L  TO  C A S E  S U R ­
F A C E  I N D IC A T E S  
IG N I T E R  IS A R M E D .

3. LEV ER F U L L Y  R E ­
C E S S E D  IN G R O O V E  
I N D I C A T E S  I G N IT E R  
IS SAF E.

f t '

S A F E

1
ARM

VIEW A
■LJ-LrLrUJ

NOTE: I G N IT E R  S AF E / A R M  A C T U A T O R  
IS SHO W N IN  S A F E  P O S I T I O N .

Figure 5-58. MK 265 S a fe /A rm  Actuator



FLIG H T UP

FORE A F T
WING (4)

NOTES

1. ALL DIMENSIONS SHOWN ARE IN INCHES.

2 HARD POINTS ARE SHOWN BY SHAOED AREAS.

3. STATION INDICATES DISTANCE IN INCHES FROM FRONT OF WEAPON.

Figure 5-64. AGM -62 Guided Weapon
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e l e c t r o n ic s  a s s e m b l y

POWER SUPPLY

t

MECHANICAL TORQUER 
AND LINKAGE ASSEMBLY



30-!NCH 14-INCH
SUSPENSION LUG SUSPENSION LUG

AND PIN BEARING (4)

Figure 5-67. Control Section
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MK 84

1 KMU-351/B:
a. Loser Illumination Detector.
b. Bomb Guidance Computer and Control Section.
c. FMU-26/B, or FMU-26A/B Fuze and Forward

Fairing Assy. t

2 MK-84 BOMB.

3 KMU-351 'B WING ASSEMBLY .

4 ATU-35 'B DRIVE ASSEMBLY (M-905 TAIL FUZE).

5 BATTERY INITIATOR LANYARD ACCESS.

6 BATTERY ARMING WIRE , and STEEL CLIP.

7 CANARDS .

8 THERMAL BATTERY FIRING DEVICE SAFETY PIN.

Figure 5-68. KMU-351/B Guided Bomb

!
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b . Squib  A c t iv a t e d  B a t t e r i e s :  T w o  e a ch  lo c a t e d  in the c o n t r o l  s e c t i o n ,  u sed  
to p o w e r  the g u id a n ce  and c o n t r o l  s e c t i o n s .

2 -5 2 .  H a z a r d o u s  C o m p o n e n ts  o f  the W a rh e a d  S y s t e m :

a. 2 0 0 0 -p o u n d ,  l o w  d ra g  b o m b .

b . F M U - 2 6 / B  fu z e ,  n o s e  and ta i l .

2 -5 3 ,  P r o p u l s i o n  S y s t e m :  N on e .
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PART ONE

L A U N C H E D  E N E M Y  M U N ITION S

O B J E C T IV E S

T o  te a c h  the id e n t i f i c a t io n ,  o p e r a t i o n ,  h a z a r d s ,  p r e c a u t i o n s ,  E O D  p r o c e d u r e s  
and d i s p o s a l  o f  la u n ch ed  e n e m y  m u n it ion s  and fu z e s .

IN T R O D U C T IO N

T h is  text  w i l l  c o v e r  la u n ch ed  e n e m y  m u n it ion s  and the fu z e s  that a r e  u s e d  in 
c o n ju n c t io n  with  t h e s e  m u n it io n s .  O nly  a r e p r e s e n t a t iv e  s a m p le  o f  m u n it io n s  and 
fu z e s  that have  b e e n  e n c o u n te r e d  in  SEA w i l l  be c o v e r e d  in th is  text. T h e s e  fu z e s  
a r e  s o m e  o f  the m o r e  h a z a r d o u s  type .

102M M , HE, M O D E L  488 R O C K E T
ffe

1-1. T y p e :  102MM, HE, s ^ in - s t a b i l i z e d ,  m o d e l  488  r o c k e t ,  w ith  c h i c o m  point 
d e ton a tin g  i m j ^ c t  ^ z e  type  100 -3  ( r e f e r e  r ^ e  f ig u r e  6-1).

1 -2 . Id e n t i f ica t io n :

a. T he 102M M  r o c k e t  is  a p p r o x im a t e ly  28. 3 in c h e s  lon g  and 4 in c h e s  in  d ia m e t e r .

b. The 102MM r o c k e t  has 8 c a n te d n o z z e ls and a w a r h e a d  w h ich  co n ta in s  a p p r o x i ­
m a t e ly  3 lbs  o f  T N T .

c .  The 100 -3  P D  fu z e  has a b o d y  m o d e  o f  e i t h e r  a lu m in u m  o r  p h e n o l i c  p la s t i c .
The 100 -3  is  e n t i r e l y  w a t e r p r o o f .  The o n ly  s a fe t y  d e v i c e  in the 100 -3  is  the s h e a r  
w i r e  and the fa c t  that the p r i m e r  is  h e ld  s ta t io n a r y  b y  the lo c k in g  p la te  and lo c k in g  
p la te  s p r in g .

1 -3 . O p e r a t io n :  T he sh ipp in g  c a p  (1) i s  r e m o v e d  p r i o r  to  f i r in g .  T h e  c l o s i n g  cup  (2) 
and the p r i m e r  h o u s in g  (4) a r e  h e ld  i m m o v e a b le  b y  the s h e a r  p in  (3). T h e s e ,  in turn, 
b l o c k  the f i r in g  p in  (6) and f i r in g  pin  d is c  (5) in p o s i t io n .  The p r i m e r  (9) i s  h e ld  in 
its  p o s i t io n  at the b o t t o m  o f  the p r i m e r  h ou s in g  (4) b y  a lo c k in g  p la te  (8) w h ich  r id e s  
in s lo t s  cut th rou gh  the p r i m e r  h o u s in g  (4). The p la te  is  h e ld  s ta t io n a r y  b y  its  lugs 
r id in g  in  the r e c e s s e s  cu t  in to  the in n e r  fu z e  c a v i t y  b u lk h ead . The lo c k in g  p la te  
s p r in g  (7) a s s i s t s  in  m a in ta in in g  the lo c k in g  p la te  (8) and p r i m e r  (9) in  the l o w e r  end 
o f  the p r i m e r  h o u s in g  (4) i f  the s h e a r  p in  (3) is  s h e a r e d  b y  s e t - b a c k .  Upon im p a c t ,  
the s h e a r  p in  (3) i s  s h e a r e d  and the  p r i m e r  h ou s in g  (4) is  m o v e d  r e a r w a r d  b y  the 
c l o s i n g  cup into  the in n e r  fu z e  ca v i t y .  T he f i r in g  p in  (6) and f i r in g  p in  d i s c  (5) a r e  
a l s o  f o r c e d  r e a r w a r d  b y  the c l o s i n g  cup  (2). The p r i m e r  (9) m o v e s  f o r w a r d  b y  in e r t ia ,  
s l id in g  the lo c k in g  p la te  (8) ah ea d  o f  it. The lo c k in g  p la te  (8) m o v e s  in  the s lo t s  cut 
in  the p r i m e r  h o u s in g  (4), c o m p r e s s i n g  the lo c k in g  p la te  s p r in g  (7). The p r i m e r  and 
f i r in g  pin  (6) m a k e  c o n ta c t ,  in it ia t in g  the p r i m e r  (9), w h ich  fu n c t io n s  the d e to n a to r  and 
b o o s t e r  (11).
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Figure 6-1. Chicom, Point-Detonating Impact Fuze: 
Type 100-3
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107MM, HE,  T Y P E  I

1-4. T y p e :  The 107MM, s p i n - s t a b i l i z e d  r o c k e t ,  H E f i l l e d  with  a c h i c o m  p o in t -  
d e ton a t in g  im p a c t  fu z e ,  type  I ( r e f e r e n c e  f i g u r e  6 -2 ) .

1 -5 . Id e n t i f i c a t io n :

a. The 107M M  r o c k e t  has  6 ca n te d  n o z z l e s  and tw o  b a u r r e l e t s .

b. It is  c o n s t r u c t e d  o f  h e a v y  s t e e l  and w e ig h s  41 lb s ,  is  33 in c h e s  lon g ,  and 
4 1 /2  in c h e s  in d ia m e t e r .

c .  The type  I fu z e  is  a m o d i f i e d  v e r s i o n  o f  the S ov ie t  V - 2 5  fu z e .

d. The type  I is  l o n g e r  than the V - 2 5 ,  has an e x t e r n a l  s e l e c t o r ,  a n o s e  sh ipp in g  
ca p  and a two p i e c e  c o n s t r u c t i o n .

1 -6 . O p e r a t io n :  U pon f i r in g ,  s e t b a c k  c a u s e s  the f i r in g  p in  (2) to sea t  f i r m l y  upon 
the c e n t r i f u g a l  d e ten ts  (4) lo c k in g  th e m  in  p la c e .  T he d eten t  lo c k in g  cu p  (6) is  a l s o  
s e t b a c k  c o m p r e s s i n g  its  s p r in g .  A s a c c e l l e r a t i o n  c e a s e s  and c e n t r i f u g a l  f o r c e s  
i n c r e a s e ,  the c e n t r i f u g a l  d e ten ts  (4) u n d e r  the f i r in g  pin  (2) m o v e  o u tw a rd  a g a in st  
t h e i r  s p r in g s  (5). T he detent  b lo c k in g  cup s p r in g  f o r c e s  the d etent  b lo c k in g  cu p  (6) 
u p w a rd  until  it r e s t s  a g a in s t  the s h o u ld e r  o f  the f i r in g  pin. In th is  p o s i t i o n  it b l o c k s  
any  re tu r n  o f  the deten ts  (4). S im u lta n e o u s ly ,  c e n t r i f u g a l  f o r c e  c a u s e s  the s l id in g  
d etent  to m o v e  ou tw a rd  a lo n g  its  t r a c k  op en in g  the f la s h  ch a n n e l .  T h e  fu z e  is  now 
a r m e d .  With the s e l e c t o r  se t  on s u p e r q u ic k ,  the  f la s h  ch a n n e l  is  open  f r o m  the u p per  
d e to n a to r  (8) to  the lowe r  d e to n a to r  (14) in  the b o o s t e r  cup . Upon im p a c t ,  the f i r in g  
p in  is  d r iv e n  in to  the u p p e r  d e to n a to r  (8) o r  upon  im p a c t  at fla t  a n g le s ,  the g r a z e  
w e ig h ts  (10) m o v e  l a t e r a l ly  and c a m  the d e to n a to r  c a r r i e r  (9) u p w a rd  so  that the d e t o ­
n a to r  (8) i s  im p a le d  on the f i r in g  p in  (2). The d e to n a to r  f l a s h e s  dow n  into  the l o w e r  
d e to n a to r  (14) w h ich  in i t ia te s  the b o o s t e r .

If the s e l e c t o r  (13) i s  s e t  on  d e la y ,  the d e la y  e l e m e n t s  (20) a r e  ig n ite d  upon 
fu n c t io n in g  o f  the u p p e r  d e to n a to r  (8). H o w e v e r ,  the s e l e c t o r  b l o c k s  the f la s h  ch ann e l  
on  the d e la y  se t t in g  s o  that the f la s h  f r o m  the u p p e r  d e to n a to r  ca n n ot  r e a c h  the l o w e r  
d e to n a to r  (14). W hen  the d e la y s  (20) bu rn  th rou gh  a f t e r  a p p r o x im a t e ly  0. 025 s e c o n d s ,  
th ey  f la sh  in to  the l o w e r  d e to n a to r  (14) ca u s in g  the b o o s t e r  to  deton ate .

deton ating  im p a c t  fu z e ,  m o d e l  V - 2 5  ( r e f e r e n c e  f i g u r e  6 -3 ) .

1 -8 . I d e n t i f ic a t io n :

a. The 140M M  r o c k e t  has 10 ca n te d  n o z z l e s .

b. It is  c o n s t r u c t e d  o f  h e a v y  s t e e l  and w e ig h s  87 lb s ,  i s  42  3 /4  in c h e s  lon g ,  and 
5 1 /2  in c h e s  in  d ia m e t e r .

c .  The V - 2 5  fu z e  lo o k s  l ik e  the type  I, o n ly  s h o r t e r .

140M M , HE, M O D E L  V - 2 5

1-7 . T y p e :  The 140MM, H E f i l l e d  with  a S o v ie t ,  p o in t -
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F i g u r e  6 - 3 .  S o v i e t  P o i n t - D e t o n a t i n g  I m p a c t  F u z e :  
M o d e l  V - 25.
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The V - 2 5  fu ze  is  o f  p i e c e  c o n s t r u c t i o n .

1-9. O p e r a t io n :  W hen  the r o c k e t  is  f i r e d ,  s e t b a c k  c a u s e s  the tw o s e t b a c k  deten ts  (3) 
to m o v e  d o w n w a rd  a g a in s t  th e ir  s p r in g s ,  u n lo ck in g  th e ir  c e n t r i f u g a l  w e ig h ts  (14) w h ich  
m o v e  o u tw a rd  a g a in s t  th e ir  s p r in g s  (13) b y  c e n t r i f u g a l  f o r c e .  A s  the c e n t r i f u g a l  
deten ts  (14) m o v e  ou tw a rd  the p o s i t iv e  b l o c k  is  r e m o v e d  f r o m  the f i r in g  pin  (11). The 
s t r i k e r  is  p r e v e n te d  f r o m  f i r in g  the d e to n a to r  b y  the s t r i k e r  s p r in g  (2). W hen  s e t ­
b a c k  c e a s e s ,  the c e n t r i f u g a l  detent  b lo c k in g  cup  (15) r i s e s  u n d e r  the in f lu e n c e  o f  its 
s p r in g  to p r e v e n t  the c e n t r i f u g a l  deten ts  f r o m  re tu rn in g  to  t h e i r  o r ig i n a l  p o s i t i o n s  
and b lo c k in g  the s t r i k e r .  T he  fu ze  is  now  a r m e d  and w i l l  fu n ct ion  upon im p a c t  o r  
g r a z in g  a c t io n .  Upon im p a c t ,  the s t r i k e r  a s s e m b l y  (11) i s  d r iv e n  r e a r w a r d .  S im u l ­
ta n e o u s ly ,  the g r a z e  w e ig h ts  (17) s l id e  l a t e r a l l y  c a m m in g  the d e to n a to r  c a r r i e r  (6) 
f o r w a r d .  The f i r in g  p in  p i e r c e s  the d e to n a to r ,  in it ia t ing  the e x p lo s i v e  t ra in .  If the 
fu z e  s t r ik e s  a ta r g e t  at a low  a n g le ,  the s t r i k e r  a s s e m b l y  (11) m a y  not be d r iv e n  
r e a r w a r d .  The g r a z e  w e ig h ts  (17) m o v e  l a t e r a l l y  c a m m in g  the d e to n a to r  c a r r i e r  (6) 
u p w a rd . The d e to n a to r  c a r r i e r  o v e r c o m e s  the r e s i s t a n c e  o f  the  c a r r i e r  s p r in g  (5) 
and im p a le s  i t s e l f  on the d e to n a to r ,  in it ia t in g  the e x p lo s i v e  tra in .

122M M  R O C K E T , M O D E L  D K Z - B

1-10. T y p e :  The 122M M  r o c k e t ,  f in  s ta b i l iz e d ,  w ith  a S ov ie t ,  p o in t -d e t o n a t in g  im p a c t  
fu z e ,  m o d e l  D K Z - B  ( r e f e r e n c e  f ig u r e  6 - 4  and 5).

1-11. I d e n t i f ic a t io n :

a. The 122M M  r o c k e t  has f o u r  fo ld in g  f in s  and 7 n o z z l e s .

b. It is  c o n s t r u c t e d  o f  h e a v y  s t e e l  and is  a p p r o x im a t e ly  75. 4 in c h e s  lon g ,  4. 8 
in c h e s  in  d ia m e t e r  and w e ig h s  101. 85 lb s .

c .  The D K Z - B  fu z e  c o n s i s t s  o f  a n o s e  ca p  and m e m b r a n e  c r i m p e d  to  the a l u m i ­
num  w in d s h ie ld ,  p la s t i c  b o n d e d  s t e e l  b od y ,  and b o o s t e r  d e la y  s e l e c t o r .

1-12. O p e ra t io n :  W hen the D K Z - 6 6  r o c k e t  i s  f i r e d ,  s e t b a c k  c a u s e s  the s e t b a c k  
s le e v e  (22) to m o v e  r e a r w a r d  w h i le  b e in g  r e t a r d e d  by  the Z i g - Z a g  s lo t  g o v e r n o r  and 
the s l e e v e  s p r in g  (4). W hen the s e t b a c k  s l e e v e  r e a c h e s  the b o t t o m  o f  its  t r a v e l ,  two 
l e v e r s  (5) a r e  c a m m e d  in w a r d ,  r e l e a s i n g  the l o c k  b a l l  (6) w h ic h  r e l e a s e s  the s p r in g  
lo a d e d  a r m in g  p r i m e r  (8). The a r m in g  p r i m e r  (8) p r o p e l l e d  b y  its  s p r in g  (7) im p in g e s  
on  the f i r e d  f i r in g  pin  (10). The p r i m e r  (8) f l a s h e s  and f l a m e  t r a v e l s  th rou g h  the th re e  
f la s h  h o le s  in  the f i r in g  p in  h o u s in g  (10). T his  ig n ite s  the f la s h  p e l l e t  (11) w h o s e  f l a m e  
ig n ite s  the r e la y  p e l le t  (12). The r e la y  p e l l e t  ig n it e s  the d e la y  a r m i n g  p e l le t  (13). 
S im u lta n e o u s ly ,  s e tb a c k  and su s ta in e d  a c c e l e r a t i o n  c a u s e  the w e ig h t  (30) to  m o v e  to 
the r e a r  and r e m a in  th e r e  p a r t ia l ly  u n lo ck in g  the d e to n a to r  r o t o r  (25). W hen  d e la y  
a r m i n g  p e l le t  (13) b u rn s  out, the l o c k in g  d etent  (14 ) is  c a m m e d  in to  the p e l le t  c a v i t y  
b y  the ro ta t in g  r o t o r  (25) p o w e r e d  b y  the r o t o r  s p r in g  (35). The fu z e  is  now  a r m e d .  
Upon im p a c t ,  the n o s e  c a p  m e m b r a n e  (1) is  c r u s h e d  so  that the f i r in g  p in  p lu n g e r  (3) 
is  f o r c e d  d ow n w a rd  d r iv in g  the f i r in g  p in  (9) d ow n w a rd  a g a in s t  its  s p r in g  in to  the 
d e to n a to r  (26). If the sp in d a l  is  se t  f o r  in s ta n ta n eou s  a c t io n ,  the s tra ig h t  th rou gh  
f la s h  ch a n n e l  (32) p e r m i t s  f l a m e  f r o m  the d e to n a to r  (26) to f l a s h  d i r e c t l y  in to  the 
r e la y  d e to n a to r  (19) fu n c t io n in g  the w a r h e a d .  If the sp in d a l  is  se t  f o r  s h o r t  d e la y ,  
the f la sh  ch a n n e l  i s  b l o c k e d  and the d e la y  p e l l e t s  a r e  ig n ite d .  W hen  th ey  b u rn  th rou gh ,

d. The V-25 fuze has an external selector, a nose shipping cap.
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Figure 6-4 . Soviet Point-Detonating Impact Fuze D K Z-B

6 - 7



16

15

29

36

Figure 6-5. Soviet Point-Detonating Impact Fuze: 
M odel D K Z-B  Component
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the f la s h  p e l l e t s  f la s h  in to  the d e to n a to r  p r o d u c in g  w a r h e a d  fu n c t io n in g .  If the s p in d a l  
is  se t  on lon g  d e la y ,  the f la s h  ch a n n e l  (33) t r a n s m i t s  f l a m e  f r o m  the d e to n a to r  to the 
lon g  d e la y  p e l l e t  (29). W hen the p e l le t  b u rn s  out, the b u rn  out f l a m e  c o m p l e t e s  fu ze  
fu n ct ion in g .

7 5M M , HE F I L L E D ,  T Y P E  I

1-13. T y p e :  T he  75 M M , HE f i l l e d ,  r e c o i l l e s s  r i f le  round  with  a C h i c o m  p o in t -  
d etonati  lg i n p a c t  fu z e ,  type  I ( r e f e r e n c e  f i g u r e s  6 - 6  and 6 -7 ) .

1-14. I d e n t i f ic a t io n :

a. The 7 5 M M  r e c o i l l e s s  r i f le  round has a one p ie c e  s t e e l  body .

b. The c a r t r i d g e  c a s e  c o n ta in s  vent h ob s .

c .  The C h i c o m  type I fu z e  is  a s e tb a c k  and c e n t r i f u g a l  f o r c e  a r m e d  fu z e ,  with 
p y r o t e c h n ic  d e la y  a r m i n g  and a g r a z e  s e n s i t iv e  fe a t u r e .

1 - 1 3. O p e r a t io n :  P r i o r  to f i r in g ,  the fu z e  ca p  m a y  be  r e m o v e d  f o r  in s ta n ta n eou s  a c t io n  
o r  le f t  on f o r  n o n - d e la y  a c t io n .  Upon f i r in g ,  the d etent  lo c k in g  c o l l a r  (8) m o v e s  down 
c o m p r e s s i n g  its  s p r in g ,  r e m o v i n g  f r i c t i o n a l  r e s i s t a n c e  f r o m  the c e n t r i f u g a l  de ten ts .  
S im u lta n e o u s ly ,  the s e t - b a c k  f i r in g  pin (27) m o v e s  d o w n w a rd  a g a in s t  the s p r in g  (28), 
f i r in g  the p r i m e r  (29). The r e s u lt in g  f l a m e  p a s s e s  th rou gh  the f la s h  ch a n n e ls  (26) in 
the f i r in g  pin  (27) and p a s s e s  th rou gh  the ch a n n e l  (30) ign it in g  the d e la y  a r m in g  p e l le t  
(19). C e n t r i fu g a l  f o r c e  c a u s e s  the detent  (7) to m o v e  o u tw a rd  a g a in s t  its  s p r in g  (6), 
p a r t ly  u n lo ck in g  the f i r in g  pin  (20). A s  the p e l le t  (19) is  c o n s u m e d ,  c e n t r i f u g a l  f o r c e  
c a u s e s  the d e la y  a r m i n g  d etent  to  m o v e  in to  the e v a c u a te d  ca v i t y .  T h is  p r o d u c e s  d e la y  
a r m i n g  o f  the f i r in g  p in  (20) and the g r a z e  f i r in g  a s s e m b l y  (21). A s  a c c e l e r a t i o n  d i ­
m i n i s h e s ,  the lo c k in g  c o l l a r  s p r in g  f o r c e s  the c o l l a r  (8) f o r w a r d ,  p r e v e n t in g  the 
c e n t r i f u g a l  deten ts  f r o m  ex ten d in g  upon sp in  d e c a y .  T he  fu z e  is  now  a r m e d .  In f l igh t ,  
the a n t i - c r e e p  s p r in g  p re v e n ts  the g r a z e  f i r in g  a s s e m b l y  (21) f r o m  m o v in g  f o r w a r d  
p r e m a t u r e l y ,  f i r in g  the fu z e .  Upon im p a c t ,  the f i r in g  p in  (20) is  d r iv e n  d o w n w a rd  into 
the p r i m e r  (9) w h ich  f l a s h e s  th rou gh  the ch a n n e l  in to  the d e to n a to r  (15) in it ia t in g  the 
b o o s t e r  (16). On g r a z e  im p a c t s ,  in e r t ia  c a u s e s  the g r a z e  f i r in g  m e c h a n is m  (21) to m o v e  
f o r w a r d  until  the lo c k in g  b a l ls  (10) a r e  f o r c e d  out o f  t h e i r  r e c e s s e s  in to  the a n nu lar  
g r o o v e .  The c o m p r e s s e d  p r i m e r  c a r r i e r  s p r in g  (11) p r o p e l l s  the p r i m e r  c a r r i e r  (22) 
f o r w a r d ,  im p a l in g  the p r i m e r  (9) on  the sh a rp  p o in te d  f i r in g  p in  (20), in it ia t in g  f u n c ­
t ion in g . Dud T yp e  1 and T y p e  3 fu z e s  a r e  r a r e  due to  the c o m b i n e d  im p a c t  and g r a z e  
a c t i o n  fu n ct ion in g .

7 5M M  R E C O IL L E S S  R IF L E  ROUN D, T Y P E  5 3 M O D  2

1-16. T y p e :  The 7 5 M M  r e c o i l l e s s  r i f l e  rou n d  w ith  a c h i c o m ,  p o in t -d e t o n a t in g  im p a c t  
fu z e ,  type 53 M O D  2 ( r e f e r e n c e  f i g u r e s  6 -8  and 6 -9 ) .

12
1-17. Id e n t i f ica t io n :

a. The 7 5M M  r e c o i l l e s s  r i f l e  round  has a on e  p i e c e  s t e e l  body .

b. T he c a r t r i d g e  c a s e  c o n ta in s  ven t  h ob s .

c .  The c h i c o m  type  53 M O D  2 fu z e  is  a s e t b a c k  and c e n t r i f u g a l  f o r c e  a r m e d  fu ze .
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Figure 6 -7. Chicom Point-Detonating Impact Fuze: 
Type I (Artillery)
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1-18. O p e r a t io n :  Upon f i r in g ,  s e tb a c k  c a u s e s  the s e t b a c k  pin  (13a) to m o v e  d ow n w a rd  
and r e m a in  in  this p o s i t i o n  th rou gh ou t  su s ta in e d  a c c e l e r a t i o n .  W hen c e n t r i f u g a l  f o r c e  
o v e r c o m e s  the f r i c t i o n  p r o d u c e d  b y  se tb a c k ,  the key  d etent  (7) p e r m i t s  the r e m a in in g  
detents  to p iv o t  o u tw a rd  in s e q u e n c e .  W hen  a l l  b a se  p iv o te d  f r o m  b en eath  the f i r in g  
p in  (5) the fu ze  is  a r m e d .  C r e e p  a c t i o n  c a u s e s  the lo c k o u t  s l e e v e  (9) to  m o v e  fo r w a r d  
and p re v e n ts  the c e n t r i f u g a l  s p r in g  f r o m  f o r c i n g  the d eten ts  (7) to r e tu r n  to th e ir  
o r ig i n a l  p o s i t i o n s  upon sp in  d e la y .  With the deten ts  (7) l o c k e d  out by  the s l e e v e  (9) 
the f i r in g  pin  (5) is  s e p a r a t e d  f r o m  the d e to n a to r  (11) b y  the a n t i c r e e p  s p r in g  (6).

Upon im p a c t  the f i r in g  pin  (5) is  d r iv e n  d ow n w a rd  b y  the im p a c t  p lu n g e r  (3) 
p i e r c i n g  the d e to n a to r  (11). T he d e to n a to r  (11) f l a s h e s  th rou g h  f la sh  ch a n n e l  in it ia t in g  
the lead  cup  (15) and b o o s t e r s  (16). If the p r o j e c t i l e  im p a c t s  at a fla t  a n g le ,  o r  the 
n o s e  ca p  (1) w as  le f t  in  p o s i t io n ,  the d e to n a to r  h ou s in g  (10) s l id e s  f o r w a r d  in  its  c a v i t y  
im p a l in g  the d e to n a to r  (11) on  the p r i m e r ,  in it ia t in g  fu z e  a c t io n .  T h is  twin m o v e m e n t  
o f  the f i r in g  pin  and d e to n a to r  is  c h a r a c t e r i s t i c  o f  the n ew  S o v i e t / C h i C o m  fu z e  s e r i e s  
and r e s u l t s  in e x c e l l e n t  fu z e  c o n f id e n c e .

75M M  R E C O IL L E S S  R I F L E  R O U N D  (H E A T ),  T Y P E  T S -2

1-19. T y p e :  T he 7 5M M  r e c o i l l e s s  r i f l e  rou nd  (H E A T ) w ith  the c h i c o m  p o in t -d e to n a t in g  
im p a c t  fu ze  type  T S - 2  ( r e f e r e n c e  f i g u r e s  6-10 and 6-11).

1 -20 . Id e n t i f ica t io n :

a. The 7 5 M M  r e c o i l l e s s  r i f l e  rou nd  (H E A T ) has a tw o p ie c e  s t e e l  b o d y  w ith  two 
sp a n n e r  w r e n c h  h o le s  in the n o s e  s e c t i o n .

b. The c a r t r i d g e  c a s e  c o n ta in s  ven t  h o le s .

c .  The c h i c o m  type  T S -2  fu ze  is  a s e t b a c k  a r m e d ,  n o n d e la z ,  im p a c t  fu ze .

1-21. O p e r a t io n :  Upon f i r in g ,  s e t b a c k  f o r c e s  the Z i g - Z a g  s l e e v e  (15) to the r e a r ,  
r e l e a s i n g  the s l e e v e  re ta in in g  b a l l  (14) w h ich  fa l l s  into  t h e  fu z e  b o d y  ca v i t y .  A s  s e t ­
b a c k  d e c r e a s e s  the s l e e v e  s p r in g  (4) w h ich  as  c o m p r e s s e d  b y  the s l e e v e ,  ex p a n d s ,  
m o v in g  the s l e e v e  (15) f o r w a r d  ben eath  the head  o f  the f i r in g  pin  a s s e m b l y  (13) arrd 
r e le a s i n g  the f o u r  f i r in g  p in  lo c k in g  b a l ls  (6), a l lo w in g  th em  to d r o p  in to  the fu z e  b o d y  
c a v i t y  (5). The fu z e  is  now  a r m e d .  The f i r in g  pin  is  h e ld  s e p a r a t e d  f r o m  the p r i m e r  
d e to n a to r  (9) b y  the f i r in g  pin  s p r in g  (17). Upon im p a c t ,  the p lu n g e r  (2) is  d r iv e n  
a g a in s t  the h ead  o f  the f i r in g  p in  a s s e m b l y  (13) w h ich  p i e r c e s  the p r i m e r  d e to n a to r  (9) 
ca u s in g  it to de ton ate  and, in turn , de ton a te  the b o o s t e r .

If the fu ze  im p a c t s  at a f la t  a n g le  s o  that the p lu n g e r  (2) is  not d e p r e s s e d ,  the 
g r a z e  s e n s i t iv e  p lu n g e r  m o v e s  la t e r a l ly ,  o v e r c o m i n g  the re ta in in g  d i s c  (11) and f o r c i n g  
the p r i m e r - d e t o n a t o r  a s s e m b l y  (9) f o r w a r d  onto  the f i r in g  p in  (9) a c h ie v in g  d eton ation .

B - 5 0  R O C K E T ,  H E A T , B - 5 0

1-22. T y p e :  The B - 5 0  r o c k e t ,  H E A T , w ith  a N orth  V ie t n a m e s e  b a s e -d e t o n a t in g  
ir r^ a c t  fi^ze, B -5 0 .  T he r o c k e t  is  o f t e n  r e f e r r e d  t o @ s  a g r e n a d e ,  ( r e f e r e n c e  f i g u r e
6 - 12).
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Figure 6-10. Chicom Point-Detonating Impact Fuze: 
Type TS-2
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Figure 6-11. Chicom Point-Detonating Impact Fuze, 
Type TS-2
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Figure 6-12. North Vietnamese Base Detonating Impact 
Fuze, B -50.
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1-23. Identification:

a. T he  B - 5 0  r o c k e t  is  OD in c o l o r  and has the a p p e a r a n c e  o f  a H E A T  round .

b. The B - 5 0  r o c k e t  is  a p p r o x im a t e ly  41 in ch e s  lon g ,  100MM in d ia m e t e r  at the
w a r h e a d  and 5 0M M  in  d i a m e t e r  at the m o t o r .

c .  The B -5 0  r o c k e t  has a w o o d e n  b o o m  that a t ta ch es  the w a rh e a d  to  the m o t o r .

d. The w o o d e n  b o o m  h o ld s  the fu z e  and s l id in g  s t a b i l i z e r  f in s .

e. The fu z e ,  B - 5 0 ,  is  j u m p - o u t - p i n s  o p e r a t e d  and im p a c t  f i r e d .

f. The fu ze ,  B - 5 0 ,  is  c o m p l e t e l y  h idden  in the w o o d e n  b o o m  and the w a rh e a d  body .

1 -24 . O p e ra t io n :

Upon f i r in g  the B -5 0  g re n a d e  in e r t ia  c a u s e s  the fin  a s s e m b l y  to s h e a r  a p in  and 
m o v e  to the r e a r  o f  the w o o d e n  b o o m .  T his  u n c o v e r s  the ju m p - o u t  pin (6) w h ich  is 
e x p e l l e d  f r o m  the fu z e  h ou s in g  (2), by  the ju m p - o u t  p in  s p r in g  (7). T his  f r e e s  the 
f i r in g  pin  (5) w h ich  is  h e ld  aw a y  f r o m  the p r i m e r  d e to n a to r  (8) o n ly  by  the a n t i - c r e e p  
s p r in g  (10). The fu ze  is  now a r m e d .  W hen the g re n a d e  im p a c t s  the in e r t ia  f i r in g  pin 
(5) m o v e s  f o r w a r d  and p r e s s e s  the s tab - s e n s i t iv e  p r i m e r - d e t o n a t o r  (8). T h is  in it ia tes  
the b o o s t e r  (1) and the sh ap ed  c h a r g e  w a r h e a d  o f  the B - 5 0  g r e n a d e .

1 -25 . T y p e :  The P G - 2  H E A T  gre it^ de , w ith  the D K -2  S ov ie t ,  b a s e -d e t o n a t in g  irr^Jpct 
ij^ze (re ferer (6p  f i g u r e  6 -13).

1 -26 . I d e n t i f ic a t io n :  .* r
c> (o~lo 7 ^  c ^  I

a. The P G - 2  has a H E A T  round  a p p e a r a n c e  and is  OD  in c o l o r .

b. It has a c r i m p e d  o g iv e  and is  a p p r o x im a t e ly  19- 9 in c h e s  lon g .

c .  The P G  -2  has w r a p - a r o u n d  f in s  and a s c r e w  on  ty p e  p r o p e l l in g  c h a r g e .

d. The D K -2  fu z e  has  a s m a l l  round m e t a l  b o d y  w ith  a p la s t i c  c o v e r .

e. The D K -2  is  an a lw a y s - a c t i n g  ty p e  fu z e ,  e n c l o s e d  in the b a s e  o f  the P G - 2 ,  
and it is  r e m o v e a b l e .

1 -27 . O p e ra t io n :  Upon f i r in g ,  s e t b a c k  c a u s e s  the Z i g - Z a g  a r m in g  s l e e v e  (4) to  c o m ­
p r e s s  the s e t b a c k  s p r in g  (6) as  it m o v e s  r e a r w a r d .  The end o f  the t r a n s v e r s e  p lu n g e r  
(5) r id e s  th rou gh  the la r g e  Z i g - Z a g  s lo t  to the f o r w a r d  end o f  the s l e e v e .  T h is  a l lo w s  
the s m a l l  end o f  the p lu n g e r  to m o v e  to  the r igh t ,  f o r c e d  b y  the p lu n g e r  s p r in g  (10), and 
into  the s m a l l  s lo t .  The s e t b a c k  s p r in g  (6) then  f o r c e s  the s l e e v e  f o r w a r d .  The Z i g -  
Z a g  s lo t  c a u s e s  the s l e e v e  to m o v e  f o r w a r d  b y  a r e c i p r o c a t i n g  a c t io n .  T h is  a c t io n  
p r o d u c e s  s u f f i c ie n t  a r m in g  d e la y  until  the g re n a d e  has t r a v e l e d  a s a fe  d is t a n c e  f r o m  
the la u n ch e r .  Upon im p a c t ,  the s t r i k e r  a s s e m b l y  (9) m o v e s  f o r w a r d  o v e r c o m i n g  the 
a n t i - c r e e p  s p r in g  (3) and the sh a rp  p o in ted  f i r in g  p in  p i e r c e s  the p r i m e r  d e to n a to r .
T h is  in it ia tes  the d e to n a to r  and b o o s t e r .  If the round im p a c t s  at a low  a n g le ,  the s t e e l

P G - 2  H E A T  G R E N A D E  (D K -2 )
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Figure 6-13. Soviet Bas e - Detonating Impact Fuze: 
Model DK-2
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h a m m e r  (7) p la c e d  b e lo w  the s t r i k e r  a s s e m b l y  (9) m o v e s  l a t e r a l l y  in its  c a v i t y  
c a m m in g  the f i r in g  p in  a s s e m b l y  in to  the p r i m e r  d e to n a to r .

P G - 2  H E A T  G R E N A D E  (D K -4 )

1-28. T y p e :  The P G - 2  H E A T  g re n a d e  w ith  the D K -4  S o v ie t ,  b a s e -d e t o n a t in g  im ^aclt 
f©z e w h ich  in c o r p o r a t e s  a s e l f - d e s t r u c t  fe a t u r e  ( r e f e r e n c e  f i g u r e  6-14)

1-29- Id e n t i f ica t io n :

a. The P G - 2  has a H E A T  round  a p p e a r a n c e  and is  O D  in c o l o r .

b. It has a c r i m p e d  o g iv e  and is  a p p r o x im a t e ly  19- 9 in c h e s  long .

c . The P G - 2  has w r a p - a r o u n d  f ins  and a s c r e w - o n  type  p r o p e l l in g  c h a r g e .

d. The D K -4  fu z e  has a s m a l l ,  round , m e t a l  b o d y  a p p r o x im a t e ly  2. 5 in ch e s  long , 
and 1 inch  in  d ia m e t e r .

e. The D K -4  is  a n  a l w a y s - a c t i n g  type  fu z e ,  e n c l o s e d  in  the b a s e  o f  the P G - 2  
and it is  r e m o v e a b l e .

1 -30 . O p e r a t io n :  Upon f i r in g ,  s e t b a c k  c a u s e s  the w e ig h te d  p r i m e r  (21) to m o v e  
r e a r w a r d  a g a in s t  its  s p r in g  (22). If s e t b a c k  is  o f  s u f f i c ie n t  m a g n itu d e  the p r i m e r  (21) 
is  im p a le d  upon the f ix e d  f i r in g  pin  (23). The re s u l t in g  f la s h  t r a v e l s  th rou gh  the 
f la s h  ch a n n e l  (13) and ig n it e s  the s e l f - d e s t r u c t  ig n i t o r  (14) s ta r t in g  the s e l f - d e s t r u c t  
d e la y  e le m e n t  (15) bu rn in g .  F la m e  a l s o  p a s s e s  into  the la r g e  cut (24) and ig n ite s  the 
p y r o t e c h n ic  a r m in g  d e la y  p e l l e t  (25). S im u lta n e o u s ly ,  the s e t b a c k  s l e e v e  (10) m o v e s  
r e a r w a r d ,  c o m p r e s s i n g  its  s p r in g  (16). W hen  the m ou th  o f  the s l e e v e  (10) c l e a r s  the 
l o c k  p in  (12), the p in  is  f o r c e d  ou tw a rd  b y  its  s p r in g  lo c k in g  the s l e e v e  (10) to the r e a r .  
At this t im e  the p y r o t e c h n ic  d e la y  p e l l e t  (25) b u rns  out p e r m i t t in g  the p in  (11) to be 
f o r c e d  in to  the e v a c u a te d  c a v i t y  b y  its  s p r in g .  The fu z e  is  n ow  a r m e d .  T he h ou s in g  
(9) a c t in g  as an in e r t ia  w e ig h t  is  r e s t r a i n e d  o n ly  b y  the a n t i - c r e e p  s p r in g  (11).

Upon im p a c t ,  the h ou s in g  (9) m o v e s  f o r w a r d  p e r m i t t in g  the f i r in g  p in  (8) to p i e r c e  
the s t a b - s e n s i t i v e  d e to n a to r  (3) w h ich  in i t ia te s  the b o o s t e r  and m a in  c h a r g e .  In the 
even t the g re n a d e  m i s s e s  the t a r g e t  the s e l f - d e s t r u c t  e le m e n t  (15) b u rn s  th rou gh  
ig n it in g  the p r o p e l l in g  c h a r g e  (19). F o r c e s  f r o m  the c h a r g e  (19) expan d  a g a in s t  the 
ca p  (18) f o r c i n g  the h o u s in g  (9) f o r w a r d  in the s a m e  m a n n e r  as in e r t ia  f o r c e s  w i l l  
n o r m a l l y  p r o d u c e  fu n ct ion in g .

P G - 7 ,  H E A T  R O C K E T , M O D E L  V P - 7

1-31. The P G - 7 ,  H E A T  r o c k e t ,  w ith  the S ov ie t ,  p i e z o - e l e c t r i c ,  p o in t - in i t ia t in g ,
^B)ase-detonal^ng, m ° d e l  V P - 7  ( r e f e r e n c e ,  f i g u r e s  6-15 and 6-16).

1 -32. I d e n t i f ic a t io n ;  £*
T e  to e t  (itvV e  Ijl ' S > ^ c e \

a. The P G - 7  has  a H E A T  rou n d  a p p e a r a n c e  and is  OD in  c o l o r .

b. The P G - 7  has  t r a c t o r  type  v e n tu r e s  l o c a t e d  n e a r  the f o r w a r d  end o f  the 
m o t o r  w h e r e  it m a t e s  to  the w a rh e a d .
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Figure 6-14. Soviet Base Detonating Impact Fuze, 
DK-4
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Figure 6-15. Soviet P ie z o -E le c tr ic  Point Initiating, 

Base-Detonating, Impact Fuze V P -7



SOVIET RUMANIAN

PIEZO ELECTRIC NOSE ELEM EN T

Figure 6-16. Soviet P ie z o -E le c t r ic  Initiating, B ase- 
Detonating, Impact Fuze V P -7 .
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c .  A  p r o p e l l i n g  c h a r g e  w h i c h  is  a t t a c ha b l e  to the m o t o r  is  a l s o  used .

d. The V P - 7  fu z e  is  c o m p l e t e l y  e n c l o s e d  in  the b a s e  o f  the w a rh e a d .

e. The P G - 7  in c o r p o r a t e s  tw in  p i e z o - e l e c t r i c  c r y s t a l s  w h ich  a r e  l o c a t e d  in 
the n o s e  o f  the round.

1 -33 . O p e r a t io n :  U pon f i r in g  s e tb a c k  c a u s e s  the w e ig h te d  f la s h  p r i m e r  (17) to m o v e  
r e a r w a r d  c o m p r e s s i n g  its  s p r in g  (18) and im p a le s  i t s e l f  on the f ix e d  f i r in g  pin (19).
T he r e s u lt in g  f l a m e  t r a v e l s  up the f la s h  ch a n n e l  (20), ig n it e s  the s e l f - d e s t r u c t  d e la y  
e le m e n t  (8) th rou gh  the h o le s  (9) in  the d e la y  h ou s in g  and co n t in u e s  on  up the f la sh  
ch a n n e l  (21) w h e r e  the f l a m e  s p r e a d s  in the g r o o v e  (22) and ig n it e s  the a r m in g  d e la y  
p e l l e t  (23) that b e g in s  to burn.

S im u lta n e o u s ly  the s e tb a c k  pin  (24) m o v e s  r e a r w a r d  a g a in s t  its  s p r in g  (14) d e ­
p o s it in g  the b a l l  (12) in  the fu ze  c a v i t y  (15). T he s l igh t  r o ta t io n  o f  the r o c k e t  p lus the 
c a m  s u r fa c e  on the s l i d e r  c a u s e s  the s l id e  l o c k  b a l l  (11) to  m o v e  in w a rd ,  u n lo ck in g  
o n e  s id e  o f  the s l i d e r .  A s  the a r m in g  d e la y  p e l l e t  (23) is  c o n s u m e d  the s l i d e r  m o v e s  
d ow n w a rd  u n d er  a c t io n  o f  the twin c o m p r e s s e d  s p r in g s  (13), c a m m in g  the l o c k  pin  (26) 
in to  the ev a cu a te d  p e l le t  c a v i t y  (23). W hen  c o m p l e t e l y  u n lo c k e d  the s l id e  m o v e s  
d ow n w a rd , a l ig n in g  the e l e c t r i c  d e to n a to r  (29) w ith  the b o o s t e r  lead  (3) and fu r th e r  
a lign in g  the s e l f - d e s t r u c t  b la s t  c a v i t y  (6) w ith  the h o le  in the s l id e  le a d in g  to the 
d e to n a to r  (29). With the d o w n w a rd  m o v e m e n t  o f  the s l i d e r  the sh o r t in g  p in  (27) is 
d i s c o n n e c t e d  f r o m  the stud on the c l o s i n g  ca p  and the e l e c t r i c  d e to n a to r  c o n ta c t  (29) 
m o v e s  with the stud. The fu z e  is  now  m e c h a n i c a l l y  and e l e c t r i c a l l y  a r m e d .

Upon im p a c t  w ith  a ta rg e t  the tw in  p i e z o - e l e c t r i c  c r y s t a l s  in the n o s e  e le m e n t  
a r e  s t r e s s e d .  T his  g e n e r a t e s  a p u lse  o f  c u r r e n t  that t r a v e l s  th rough  the in n e r  and 
o u te r  c o n e s  o f  the o g iv e ,  th rou gh  the pin  (1), th rou gh  the fu ze  h o u s in g ,  on to  the b r id g e  
w i r e  o f  the e l e c t r i c  d e to n a to r .  The d e to n a to r  is  in i t ia te d ,  w h ic h  fu n ct io n s  the e x p l o ­
s iv e  tra in .

If the r o c k e t  d o e s  not im p a c t  w ith  a ta rg e t .  T he s e l f - d e s t r u c t  d e la y  (8) b u rn s  in to  
the s e l f - d e s t r u c t  d e to n a to r  (7) w h ich  f l a s h e s  th rough  the ch a n n e l  (6) to de ton a te  the 
e l e c t r i c  d e to n a to r ,  in it ia t in g  the r o c k e t  e x p lo s i v e  t r a in  in  the n o r m a l  m a n n e r .

1 -34 . T y p e :  The 82 M M , HE F R A G  m o r t a r ,  with the N orth  V i e t n a m e s e ,  c h e m i c a l  
lon g  d e la y  fu z e ,  m o d e l  NNC 82 ( r e f e r e n c e  f i g u r e  6 -17) .

1 -35 . Id e n t i f ica t io n :

a. The round is  OD  o r  r e d d is h  in  c o l o r  w ith  C h i c o m  m a r k in g s .

b. It has  a b u lb - s h a p e  b o d y  w ith  f in s .

c. . The NNC 82 fu ze  has an a lu m in u m  b o d y  w ith  a m a j o r  b r e a k  in  the m id d le .

d. The fu ze  has a r e m o v e a b l e  n o s e  c a p  f o r  an a c e to n e  a m p u le .

82M M , HE F R A G  M O R T A R , M O D E L  NN C 82
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Figure 6 17. North Vietnamese C hem ical Long Delay 
Fuze Model NNC 82
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e. The NNC 82 fu z e  is  a p p r o x im a t e ly  4. 5 in c h e s  lon g ,  1. 5 in c h e s  in d ia m e t e r  with 
the m a r k in g s ,  NNC 8 2 - 2 - 6 7 .

1 -36 . O p e ra t io n :  P r i o r  to  f i r in g  an a m p u le  is  in s t a l le d  in  the fu ze  and c r u s h e d  b y  
tighten ing  the n o s e  p lug  (1). T his  r e l e a s e s  a c e to n e  on the d e la y  e le m e n t  (5) that re ta in s  
the s t r i k e r  (10) in  the c o c k e d  p o s i t i o n .  The s t r i k e r  i s  fu r t h e r  h e ld  in the sa fe  p o s i t io n  
p r i o r  to im p a c t  b y  the tw o  lo c k in g  b a l ls  (11) s e a te d  u n d er  the s t r i k e r  h ou s in g  f la n g e  
(24). N o s e  im p a c t  is  the o n ly  f o r c e  that a r m s  the fu z e .  Upon f i r in g ,  s e t b a c k  l o c k s  a l l  
m o v e a b l e  p a r ts  f i r m l y  t o g e t h e r .  No a r m in g  m o v e m e n t  o c c u r s .  Upon im p a c t ,  the 
im p a c t  a r m in g  c o l l a r  (13) m o v e s  f o r w a r d  c o m p r e s s i n g  the im p a c t  s p r in g  (7), s i m u l ­
ta n e o u s ly  the lo c k in g  b a l l s  (11) f l y  out o f  th e ir  r e c e s s e s  due to in e r t ia .  T he b a l ls  m o v e  
in to  the c i r c u m f e r e n t i a l  g r o o v e s  in the f i r in g  m e c h a n is m  h ou s in g  (15) and a r e  h e ld  in 
this g r o o v e  w hen  the im p a c t  a r m in g  c o l l a r  (15) i s  f o r c e d  r e a r w a r d  b y  the s p r in g  (11).
The s t r i k e r  (12) is  now  u n lo c k e d  and the fu ze  a r m e d .  A s  the a c e t o n e  s o f t e n s  the 
p la s t i c  d e la y  e le m e n t  (5) the s t r i k e r  s p r in g  (9) p u l ls  the head  o f  the s t r i k e r  (4) th rou gh  
the so f t e n e d  p la s t i c  and p r o p e l l s  the sh a rp  p o in te d  s t r i k e r  (12) in to  the stab  s e n s i t iv e  
d e to n a to r  (17) c a u s in g  the d e to n a to r  and b o o s t e r  to  deton ate .

It is a p p a ren t  the fu z e  m a y  h ave  the fu z e  a m p u le  c r u s h e d  at any  t im e  p r i o r  to 
f i r in g .  Until im p a c t ,  the fu z e  r e m a in s  u n a r m e d  and s a fe .  If the lon g  d e la y  p e r i o d  e x ­
p i r e s  p r i o r  to f i r in g ,  the fu ze  w i l l  de ton a te  n o n - d e la y  upon  im p a c t .
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P A R T  T W O

G R E N A D E S

O B J E C T IV E S

T o  le a r n  the id e n t i f i c a t io n ,  o p e r a t i o n ,  h a z a r d s ,  and p r e c a u t io n s  o f  e n e m y  
g r e n a d e s  and E O D  p r o c e d u r e s  f o r  e n e m y  g r e n a d e s .

IN T R O D U C T IO N

The n e c e s s i t y  f o r  l e a r n in g  the o b j e c t i v e s  o f  th is text sh ou ld  be o b v io u s  to a l l  o f  us .

R K G -3

2-1. T y p e :  R K G -3  a n t i - ta n k ,  p a r a c h u t e  s t a b i l i z e d ,  sh ape  c h a r g e  hand g r e n a d e  ( r e ­
f e r e n c e  f i g u r e  6 -18A , 6 -18B ).

2 - 2 .  Id en t i f ica t ion :  T h e  g r e n a d e  c o n s i s t s  of:

a. c y l i n d r i c a l  s h e e t  m e t a l  c h a r g e  c o n t a in e r ,  and

b. A long  c y l i n d r i c a l  s h e e t  m e t a l  handle  w h ich  co n ta in s  the s ta b i l iz a t io n  p a r a c h u t e ,  
a sa fe ty  l e v e r ,  and the g r e n a d e  fu z e .

2 - 3 .  O p era t ion :

a. T h is  g r e n a d e  is  hand th ro w n  and p a r a c h u t e  s t a b i l i z e d .

b . O n ce  the g r e n a d e  is  th r o w n  the sa fe ty  l e v e r  is  r e l e a s e d ,  the p a r a c h u t e  e j e c t s ,  
and the fu ze  is  a r m e d .

c .  Upon im p a c t ,  in e r t ia  c a u s e s  the f i r in g  p in  to  s t r ik e  the p r i m e r ,  w h ich  in turn 
in it ia tes  the d e to n a to r  to e x p lo d e  the m a in  c h a r g e .

2 - 4 .  H a z a rd s :

a. T he  fuze  has a v e r y  s e n s i t iv e  c o c k e d  s t r i k e r .

b. Shape c h a r g e  p r e c a u t i o n s .
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Figure 6-18A. Soviet RKG-3 HEAT Hand Grenade

HANDLE COMPONENTS ( D ISASSEMBLED)

F i g u r e  6 - 1 8 B .  E x p l o d e d  V i e w  R K G - 3  G r e n a d e
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B L A S T  G R E N A D E S

2 -5 .  T y p e :  B la s t  G r e n a d e  ( r e f e r e n c e  f i g u r e  6 -19).

2 -6 .  Id e n t i f i c a t io n :

a. C y l i n d r i c a l  body .

b. B o d y  m a d e  o f  th in  sh e e t  m e ta l .

2 -7 .  O p e r a t io n :

a. When th row n , the s a fe t y  l e v e r  w i l l  s p r in g  u pw ard  and le a v e  the g r e n a d e  body .

b. The f i r in g  p in  u n d e r s p r in g  te n s io n  is  f o r c e d  d ow n  and s t r ik e s  the p r i m e r  w hich  
ig n ite s  the t im e  d e la y .

c .  The t im e  d e la y ,  in  turn , d e to n a te s  the m a in  c h a r g e  o f  the g re n a d e .

2 -8 .  H a z a r d s :

a. P o s s i b l e  r e v e r s e  a c t i o n  fu z e .

b. P o s s i b l e  in s ta n ta n eou s  fu ze .

c .  C h e c k  f o r  b o o b y  t r a p s .

F R A G M E N T A T I O N  G R E N A D E

2 -9 .  T y p e :  F r a g m e n t a t i o n  G re n a d e  ( r e f e r e n c e  f i g u r e  6 -2 0 ) .

2-10. I d e n t i f ic a t io n :

a. Shape s i m i l a r  to  the U. S. M K2.

b. S e r r a t e d  c a s t  i r o n  body .

2-11. O p e ra t io n :

a. W hen th row n , the s a fe t y  l e v e r  w i l l  s p r in g  u p w a rd  and le a v e  the g r e n a d e  b od y .

b. The f i r in g  p in  u n d e r  s p r in g  t e n s io n  is  f o r c e d  d ow n  and s t r i k e s  the p r i m e r  
w h ich  ig n ite s  the t im e  d e la y .

c .  T he t im e  d e la y ,  in  turn , s e ts  o f f  the g r e n a d e .

2 -12 : H a z a r d s :

a. R e v e r s e  a c t io n  fu z e .

b. P o s s i b l e  in s ta n ta n eou s  fu z e .

c .  C h e c k  f o r  b o o b y  t r a p s .
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SAFETY PIN

SAFETY RING

SAFETY LEVER
CAST

IRON BODY

K F ig u r e  6-19 .<

Viet Cong Blast Grenade Figure 20 a

Chinese Communist type 1 defensive hand 
grenade. Fig 20d

J ap anes e 
Fragmentat ion 
T  ype

F i g u r e  6 - 2 0 .  F r a g m e n t a t i o n  G r e n a d e s

LEVER

6 - 3 0



S T IC K  G R E N A D E S

2-13. T y p e :  S t ick  G r e n a d e s  ( r e f e r e n c e  f i g u r e  6 -21).

2-14. I d e n t i f ic a t io n :

a. C y l in d r i c a l  m e t a l  b o d y .

b. L o n g  o r  s h o r t  w o o d e n  handle

c .  M a y  be  a b la s t  o r  f r a g m e n t a t io n  type  g re n a d e .

2-15. O p e r a t io n :

a. The c a r d  o f  a p u l l - f r i c t i o n  fu ze  is  l o c a t e d  u n d ern ea th  the cap  at the end o f  the 
th row in g  handle .

b. A p u ll  on this c o r d  ig n it e s  a d e la y  e le m e n t .

c .  2. 5 to 6 s e c o n d s  l a t e r  the d e to n a to r  e x p lo d e s  the m a in  c h a r g e .

2-16. H a z a r d s :

a. P o s s i b l e  b o o b y  t r a p p e d  fu z e .

b. C h e c k  f o r  b o o b y  t r a p s .

c .  H andle s t i c k  g r e n a d e s  o n ly  w h en  n e c e s s a r y .

C S G R E N A D E

2-17. T y p e :  C S G re n a d e  ( r e f e r e n c e  f i g u r e  6 -2 2 ) .

2-18. I d e n t i f ic a t io n :

a. B o d y  m a d e  o f  sh e e t  m e ta l .

b. S im i la r  to  the b la s t  type  s t i c k  g re n a d e .

c .  P o s s i b l e  p lug  f o r  e m i s s i o n  h o le s .

d. S o m e t i m e s  p a in ted  l ight  g r e e n .

2-19. O p e ra t io n :

a. The c a r d  o f  a p u l l - f r i c t i o n  fu ze  is  l o c a t e d  u n d ern ea th  the ca p  at the end o f  the 
th ro w in g  handle .

b. A p u ll  on  this c a r d  ig n it e s  a d e la y  e le m e n t .

c .  The d e la y  e le m e n t  ig n ite s  the C S co m p o u n d .
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CAST IRON BODY WOOD HANDLE

Figure 21 CHICOM Fragmentation Stick Grenade

F i g u r e  6 -2 2 .  V i e t  C o n g  C S  G r e n a d e s
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2 - 2 0 .  H a z a r d s :

a. C S

b. P o s s i b l e  b o o b y  t ra p p e d  fu z e .

F R E N C H  G R E N A D E

2-21. T y p e :  F r e n c h  G re n a d e  ( r e f e r e n c e  f i g u r e  6 -2 3 ) .

2 -2 2 .  Id e n t i f i c a t io n :

a. L igh t  b r o w n  in  c o l o r .

b. M e c h a n i c a l  f i r in g  h ead  m a d e  o f  lead .

c .  Sa fe ty  l e v e r  m a d e  o f  sh ee t  m e ta l .

d. M a y  be  a b la s t  o r  f r a g m e n t a t io n  type  g re n a d e .

2 -2 3 .  O p e r a t io n :

a. W hen  th row n , the s a fe t y  l e v e r  is  f o r c e d  a w a y  f r o m  the g re n a d e  b o d y  b y  a 
s p r in g  lo a d e d  ju m p  out pin . The s a fe t y  l e v e r  is  a t ta ch e d  to the m e c h a n i c a l  f i r in g  
head  and w i l l  r e m a in  w ith  the g re n a d e .

b. The ju m p  out p in  r e l e a s e s  a c o c k e d  s t r i k e r  w h ic h  ig n ite s  the t im e  d e la y .

c .  The t im e  d e la y ,  in turn , d e to n a te s  the m a in  c h a r g e  o f  the g re n a d e .

2 -  24. H a z a r d s :

a. P o s s i b l e  hung c o c k e d  s t r i k e r .

b. C h e c k  f o r  b o o b y  t r a p s .

IM P R O V IS E D  G R E N A D E S  

2 -2 S .  T y p e :  I m p r o v i s e d  G re n a d e s  

2 -2 6 .  Id e n t i f ica t io n :

a. T h e s e  g r e n a d e s  w i l l  be  o f  s i z e s  and w e ig h ts  that ca n  e f f e c t i v e l y  be hand 
th row n  and a c c e p t  g re n a d e  type  fu z in g .

b. A l t e r e d  m o d i f i e d  s m a l l e r  o r d n a n c e  that ca n  b e  m a d e  to a c c e p t  g r e n a d e  type  
fu z in g .

c .  T he a b i l i t y  o f  the e n e m y  to i m p r o v i s e  g r e n a d e s  f r o m  s m a l l  p i e c e s  o f  head, 
p ip e ,  b o t t le s ,  tin  ca n s  o r  s i m a l a r  m a t e r ia l s  is  u n l im ite d .
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Figure- 6 -3  i. French Fragm entation Grenades
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2 - 2 7 . O p e r a t i o n :

a. S am e as  o t h e r  g r e n a d e s

b. Can be p u ll  f r i c t i o n  o r  c o c k e d  s t r i k e r  fu z e d  

2 -2 8 .  H a z a r d s :

a. D i f f i c u l t y  in id en t i fy in g

b. C h e c k  f o r  b o o b y  tra p s

c .  Hung c o c k e d  s t r i k e r

d. P o s s i b l e  in s ta n ta n eou s  fu ze

e. P o s s i b l e  r e v e r s e  a c t i o n  fuze

S O V IE T  A N T I -T A N K  H A N D  G R E N A D E  R P G - 6  

2 -2 9 -  T y p e :  S o v ie t  A n t i -T a n k  Hand G re n a d e  R P G - 6  { r e f e r e n c e  f i g u r e  6 -2 4 ) .

2 -3 0 .  Id e n t i f i c a t io n :

a. Sheet m e t a l  b o d y

b. H andle f o r  th ro w in g ,  w h ich  a l s o  c o n ta in s  s ta b i l iz in g  s t r ip s  o f  c lo th  

2-31. O p e r a t io n :

a. W hen th ro w n  s a fe t y  l e v e r  is  e j e c t e d  f r o m  h and le ,  s a fe t y  l e v e r  a c t s  as p ilo t  
chute  w ith d ra w in g  s ta b i l iz in g  c lo th  s t r ip s .

b. S a fety  pin is  f r e e  to  pop  out, a r m in g  the im p a c t  fu ze .

c .  Im p a c t  d r iv e s  the f i r in g  pin  in to  the d e to n a to r .

2 -3 2 .  H a z a r d s :

a . Jet

b. F R A G

c .  HE

d. P o s s i b l e  b o o b y  t ra p s
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LINER
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CHARGE

ETONATOR 
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STABIL IZING
CLOTH

SOVIET ANTITANK HAND GRENADE, TYPE RPG-6

Figure 6-24. Soviet Antitank Hand Grenades, Type RPG-6
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SO V IE T  A N T I -T A N K  G R E N A D E  R P G - 4 3  

2 -3 4 .  T y p e :  S ov ie t  A n t i -T a n k  G re n a d e  R P G -4 3  ( r e f e r e n c e  f i g u r e  6 -2 5 ) .

2 -3 5 .  Id e n t i f i c a t io n :

a. Sheet m e t a l  c o n t a in e r

b. W ood  Handle

c .  C o l l a r  o r  c o n e  co n ta in in g  s ta b i l iz in g  s t r ip s  o f  c lo th  

2 -3 6 .  O p e r a t io n :

a. W hen  th ro w n  the c o l l a r  and s a fe ty  l e v e r  a r e  f o r c e d  o f f  the g re n a d e  b y  a 
c o m p r e s s e d  s p r in g .

b. The s a fe t y  pin  i s  f r e e  to fa l l  f r o m  the s a fe t y  s c r e w .

c .  Im p a c t  d r iv e s  the d e to n a to r  b o o s t e r  onto  the f i x e d  f i r in g  pin  to in it ia te  the 
e x p lo s i v e  tra in .

2 -3 7 .  H a z a r d s :

a. HE

b. F R A G

c . J E T

d. P o s s i b l e  b o o b y  tra p s
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STABIL IZING 
CLOTH

DETONATOR
BOOSTER

ASSEMBLY

BURSTING 
CHARGE

FIRING PIN 
Sr SPRING

CONE CAVITY 
LINER

SOVIET RPG-43 ANTI-TANK
HAND GRENADE

Figure 6-25. Soviet R PG -43  Antitank Hand Grenades
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PART ONE

MINES

OBJECTIVES:

To learn identification, function, safety precautions, hazards, and safing proce­
dures for US Antipersonnel and Antitank mines. To learn the assembly, operation, and 
field techniques of the MD-M Mine Detector.

INTRODUCTION:

Mine warfare dates far back into military history. It originally consisted of tun­
neling under strong fortifications and blowing them up with explosive charges. Since 
modern weapons have much more destructive power and ability, this method is rarely 
used by modern armies. However, mine warfare, as employed by the Viet Cong in 
Viet Nam, has proven that no method of mine warfare is obsolete.

Mines may be laid in standard patterns or in random patterns. Mines have been 
removed and used against the forces which originally placed them. This is because the 
mines cannot discriminate between friend or foe. In addition to this, an armed mine 
never needs the rest or relief that an armed man does.

In this chapter we will cover representative samples of all known US mines em­
ployed in Viet Nam.

MINE, AP, (NM) M14

1-1. Type: Mine, AP, (NM) M14 (reference figure 7-1).

1-2. Identification: This particular mine

a. is small and cylindrical in shape.

b. has six ribs on the lower outside body.

c. is blast type and contains one ounce of tetryl.

d. has plastic construction and is OD in color.

e. has integral fuzing and Belleville spring action.

f. uses a shipping plug with a circular head and a detonator holder with 
hexagonal head.

g. is identified by two letters, A and S, on top of fuze body.

h. has a pressure plate slotted for U-shaped safety clip.

1-3. Hazards:

a. Tetryl main charge

b. Removable detonator
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P U L L  C O R D

S A F E T Y  C L I P

LOCK  KEY

P R E S S U R E  PLATE

LO CK  RING

G A SK ET

SP ID ER

B E L L E V IL L E
SPRING

PARTITION 

MAIN CHARGE

-D E T O N A T O R  
HOLDER

DETONATOR GASKET

C A R R Y I N G  C O R D

Figure 7-1. M14 antipersonnel mine.

7-2



1-4. Operation:

a. The safety fork is removed and the pressure plate rotated to the "A "  
position.

b. A force of 20 to 35 pounds will depress pressure plate.

c. Pressure plate depresses lock key.

d. Lock key forces Belleville spring to snap into reverse, driving firing pin 
into detonator.

MINE, AP, M18 OR 18A1

1-5. Type: Mine, AP, M18 or 18A1 (reference figure 7-2).

1 -6 .  Id e n t i f i c a t io n :

a. These mines are directional, fragmentation, control fired, electric/non- 
electric initiated antipersonnel mines.

b. Mine case may be camouflaged with brown cotton flock or painted OD.

c. Direction-of-fire arrow stenciled on the top of aiming sight (M l8), direction- 
of-fire arrows stenciled on top at both ends of mine case (M18A1).

d. Blasting cap wells at each end of mine case (M18), detonator wells on top 
of mine (M18A1).

e. Three folding steel legs (M18), two pair of folding scissor-type (M18A1).

1-7. Hazards:

a. Blasting caps, 2 each

b. M l8 contains 0. 8 pounds of C-3

c. M18A1 contains 1. 5 pounds of C -4  

1-8. Operation:

a. The mine is primed by inserting blasting caps.

b. The mine is emplaced and aimed at a target or potential target.

c. Initiation of the blasting caps detonates the mine which propels cubical 
metal fragments outward in a fan-shaped pattern.

MINE, AP, M16A1

1-9. Type: Mine, AP, M16A1 (reference figures 7-2a and 7-2b).
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W  n L  /% *

MOLDED S L IT -TY P E  PEEP SIGHT
ARROW

DETONATOR WELL 
SHIPPING PLUG PRIMING ADAPTER

PLASTIC MATRIX 

ARROW

COMPOSITION C4

SCISSOR-TYPE FOLDING LEGS

Figure 7 ~Z. Antipersonnel Mine M18A1
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Figure 7-2a. Mine, Antipersonnel, M16A1 with Fuze 
Mine Combination, M605

POSITIVE 
SAFETY PIN 

(REMOVE EAST)

OUTER
CASING

FLASH
IGNITE*
CHARGE

PRESSURE PRONGS (3)

TRIGGER PIN 

RELEASE PIN SPRING

RELEASE PIN RING

FIRING PIN SPRING 
(STRIKER SPRING)

FIRING PIN 
.STRIKER)

FRAGMENTATION 
SHELL (BODY)

FRAGMENTATION
CHARGE

(BURSTING CHARGE) 

BOOSTER CHARGE 
DETONATOR

PRIMER MIXTURE 
DELAY ELEMENT 

EXPELLING CHARGE

M I A MIAA1 ORD 0739

Figure 7-2b. M16/M16A1 Antipersonnel Mine
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1-10. Identification:

a. Mine body is painted OD.

b. Mine body has the appearance of a 1-quart tin can.

c. Mine case is made of sheet metal.

d. The fuzed mine weighs approximately 8 pounds.

e. The M605 combination fuze has a 3-prong pressure head with a pressure 
or pull firing action.

1-11. Hazards:

a. Percussion primer

b. Delay and relay charge

c. Flash igniter charge

d. Expelling charge (black powder)

e. Delay element

f. Primer and detonator

g. Booster

h. Burster (1 pound of TNT)

1-12. Operation (Pressure):

a. A pressure of 8 to 20 pounds on the pronged pressure head releases the 
firing pin.

b. The firing pin detonates the primer which functions the delay charge, relay 
charge, ignition charge, and mine expelling charge.

c. The mine expelling charge ejects the cast iron projectile and ignites two 
detonator delay charges.

d. The projectile will detonate when approximately one meter above ground.

e. Once initiated, the mine projectile will detonate even if restrained from 
ejection.

1-13. Operation (Pull):

a. A pull of 3 to 10 pounds on a trip wire will release the firing pin.

b. Functioning from this point is the same as for pressure.
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MINE, ANTITANK M21

1-14. Type: Mine, Antitank M21 (reference figures 7-4 and 7-5).

1-15. Identification:

a. The M21 is a cylindrical, metallic antitank mine.

b. The mine case is made of sheet metal.

c. The mine without fuze weighs approximately 17. 5 pounds; the fuze weighs
0. 5 pounds.

d. - The outer surface of the mine is painted OD, while the designation and 
other markings are in yellow on the top surface of the mine.

e. Top cover of the mine is scored to facilitate fragmentation.

f. The M607 fuze functions by horizontal tilt load applied to an extension rod, 
or by vertical pressure applied to pressure ring.

g. The fuze is fitted with a 24-inch tilt rod.

1-16. Hazards:

a. Stab-type detonator

b. Delay assembly and booster

c. Main charge of Comp B weighing 10. 5 pounds 

1-17. Operation:

a. A horizontal force of 3 to 6 pounds (7° tilt) on the tilt rod, or 290 to 390 
pounds vertical pressure will cause the Belleville spring to deflect, driving the firing 
pin into the detonator.

b. The expelling charge functions to remove the fuze and overburden of earth 
above the mine.

c. Delay elements function 0. 15 seconds, allowing target to position for "kill. '

d. The main charge functions, propelling the concave steel plate into the 
bottom of the target.

MINE, AP, PWP, POP-UP, XM54

1-18. Type: Mine, AP, PWP, Pop-up, XM54 (reference figures 7-6, 7-7 , 7-8 , and
7-9).

1-19. Identification:

a. The XM54 mine is an aerial bursting antipersonnel-type munition. The AP 
capabilities are due to the PWP.
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ADAPTER EXTENSION ROD

PRESSURE RING

CAP

S A FE TY  STOP 

BEARING CAP 

BODY

B E L L E V IL L E  SPRING

CLOSURE ASSEMBLY FORK

S A FETY BAND 

TILT  ROD

PLA STIC  COLLAR

NEOPRENE GASKET

RETAINER RING

FIRING PIN

DETONATOR, M 4 6

Figure 7 -4  Fuxe M 6 0 7  in U n arm ed  C ondition— C u ta w a y  V ie w
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SHIPPING  PLUG CAP

EXP E LLIN G  CHARGE 
(BLACK POWDER)

MINE
FIRING
PIN

MINE COVER

MAIN CHARGE 
(COMPOSITON B)

BOTTOM PLUG

PRIMER

CONCAVE 
STEEL  
PLATE

DELAY 
ASSEMBLY

BOOSTER,
M I2 0

Figure 7-5.  Mine antitank M21 cutaway view
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Figure 7-6.  XM54 antipersonnel PWP pop-up mine
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1. Prongs (3) 5. Fuze extension
2. Positive safety pin 6. Flash igniter charge
3. Release pin 7. Release pin ring
4. Rubber washer 8. Interlocking pin

Figure 7 -7 . M 605 Com bination M ine fuze
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1. RF shield (front) 2. Squib
3. RF shield (rear)

Figure 7 -8 . M1A1 Squib A ssem b ly .
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25. 24 23 22 21 20 19

1. XM44 projector case 13. Fuze extension
2. XM44 projector cover 14. Delay charge
3. XM55 mine 15. Relay charge
4. PWP 16. Flash igniter charge
5. Spanner wrench holes 17. Fuze holder assembly
6 . M38 .b u rs te r 18. M1A1 squib assembly
7. M120 booster 19. F la s h  tube and igniter mixture
8. M605 fuze 20. Black powder propellant
9. Pressure spring 21. Delay detonator
10. Trigger pin 22. Chamber and tube assembly
11. Release pin 23. Shear screws
12. Firing pin 24. Propulsion chamber

25. Explosive disks

Figure 7 -9 - X M 54 M ine, c ro ss  section view
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b. M arkings are  in red, with one yellow  band on the m ine case  periphery.

c. The m ine is 1 3 -1 /4  inches in diam eter, 5 -1 /4  inches high, and weighs 30
pounds.

d. The m ine m ay be fired  by a com bination p re ssu re /p u ll m echanical fuze or 
by e le c tr ic  com m and.

1-20. H azards:

a. F lash tube containing the igniter m ixture

b. B lack pow der propu lsion  charge

c. Delay detonater and explosive d iscs

d. Fuze assem bly  with flash igniter charge

e. B ooster and burster

f. Squib assem bly

g. PW P 

1-21. O peration :

a. P re ssu re  o f 8 to 20 pounds or pull o f 3 to 10 pounds w ill function the m ech ­
anical fuze.

b. Delay, relay  charges function the propelling charge and delay detonator in 
the m ine.

c. The m ine detonates at approxim ately 10 feet above ground (effective range 
82 feet radius).

d. Command fire  operation  is the sam e except the m echanical fuze is by ­
passed.

MINE, A T, HE, HEAVY, M l 5

1-22. T ype: Mine, A T , HE, Heavy, M15 (re feren ce  figure 7-10).

1-23. Identification :

a. The m ine is a high capacity type intended for  use against heavy tanks.

b. The m ine is o f heavy steel construction.

c. It is approxim ately 4 -7 /8  inches high, 1 3 -1 /8  inches in diam eter, and 
weighs 30 pounds.

d. The prim ary  fuze w ell is located in the top center o f the m ine.
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Figure 7 -10 . Antitank Mine (p ressu re type)
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e. There are  two secondary fuze w ells for boobytrapping. One is located in 
the bottom , the other in the side.

f. The m ine is painted OD with m arkings in yellow .

1-24. H azards:

a. HE, 22 pounds o f Comp B or TNT

b. Fuze, M603

c. B ooster 

1-25. Operation:

a. The m ine is em placed and the fuze is set to the arm ed position.

b. A p ressu re  o f 565 + 174 pounds on the p ressu re  plate o f mine causes the 
B e llev ille  springs to snap to rev erse  driving the firing pin into the detonator.

c. Detonation is instantaneous.

NOTE: It is p oss ib le  that the m ine could be detonated by a 
running sold ier.

OPERATION OF THE M D-M  DETECTING SET, MINE

1-26. G en era l: The A ural Indication, P ortable , M etallic Mine Detecting Set is  a 
portable dev ice  capable o f detecting the presen ce  o f m eta llic ob jects . It is sp ecifica lly  
intended for  detecting m eta llic  antitank and antipersonnel m ines that are buried or 
otherw ise concealed  from  sight. The presen ce  o f a m eta llic ob ject is indicated audibly 
by a 2 5 0 0 -cy cle  tone in the headset whenever a m etallic ob ject com es within a certain  
range o f  proxim ity . F a lse  responses that could be caused by operation over salt water 
or m agnetic so il a re  prevented through the use o f c ircu itry  which cancels out the effects 
produced by these sou rces . Fully tran sistorized  c ircu itry  prov ides com pactness and 
lightness to perm it operation and portability  by a single person.

1-27. The Equipm ent: The m ine detecting set shown in figure 7-11 consists of the 
mine detector (1) and the follow ing a cce ss o ry  item s packed in a carrying case  (2): a 
spare set o f p lu g -in  m odules (3), a spare battery (4), phasing b lock  (5), and the battery 
adapter (6).

1-28. The Mine D etector:

a. B asica lly , the m ine detector (figure 7-12) can be thought o f as a battery 
operated rece iv er /tra n sm itte r , the com ponents o f which have been placed in a con fig ­
uration suitable for a sp ec ific  purpose. A transm itter radiation co il and rece iv er  
pickup co ils  are  positioned outside the rece iv er /tra n sm itter  ch assis , and appear as 
elem ents in the head co il assem bly. The con trol knobs are mounted on the con trol box 
assem bly , which is positioned on the handle for  convenience o f operation. E lectronic 
c ircu itry  is in the form  o f sealed p lug-in  m odules. E nclosures and junctions are fitted 
to prov ide w aterproofing throughout.

b. The m ine detector, as figure 7-12 shows, con sists  o f  the follow ing co m ­
ponents: the detecting head assem bly  (3), the long handle assem bly  (2), the control box
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6

1.
2.

Figure 7-11.

Mine Detector 3. Spare Modules 5. Phasing Block
Case Assembly 4. Batteries 6. Battery Case Adapter

Aural Indication, Portable, Metallic Mine Detecting Set, 10 Volt DC, 
Transistorized, with Case
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1. Control Box Assembly 3. Detecting Head Assembly 5. Receiver/Transmitter and Bag Assemblies
2. Long Handle Assembly 4. Headset 6. Keepers with Slides

Figure 7 -12 . The Mine Detector A sse m b ly
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assem bly  (1), the re ce iv e r /tra n sm itte r  and bag assem blies (5), and the headset a ssem ­
bly (4). These com ponents are individually described  in the follow ing paragraphs.

1-29. Detecting Head A ssem b ly : The detecting head assem bly  (figure 7 - 13a) is c o m ­
p rised  o f  the head co il  assem bly , the cap assem bly, and the short handle. These com ­
ponents are d escrib ed  in the follow ing sections o f this paragraph.

a. Head C oil A ssem bly  (1 in figures 7-13a and 13b) consists o f a transm itter 
co il, four re ce iv e r  co ils , and a balance co il assem bly. The assem bly  is cast in a 
therm osetting p lastic , thus perm anently fixing the positions o f the co ils . The trans­
m itter c o il  is positioned around the p lastic ca p s u le 's  outer perim eter, inside the bottom 
half section  o f  the head co il  assem bly. The balance co il assem bly  consists o f two wind­
ings on a com m on toro id  co re , mounted on a phenolic co il loca tor board. The assem bly 
is positioned in a m olded re ce ss  at the top o f the p lastic capsule, and covered  by the 
cap assem bly. The windings prov ide  induction coupling between the transm itter and 
leads connecting to the re ce iv e r  co ils  bridge circu it.

b. Cap A ssem bly  and Short Handle: The cap assem bly  (9, figure 7-13a) p r o ­
vides fo r  attachments o f the short handle (2), and fo r  passage into the head co il  a ssem ­
bly o f  the con tro l cable (3). The p la s t ic  cap assem bly  is attached to the head co il a s ­
sem bly with m achine screw s inserted  upward from  the bottom of the head co il capsule. 
The con tro l cable  em erges through a nylon bushing in the cap, with sealing provided by 
a hydrocarbon  fuel resistant "O " ring packing. The short handle, cast o f therm osetting 
p lastic, is attached to the cap assem bly  with a p lastic bolt (5), a p lastic, slotted friction  
adjusting nut (6), and phenolic w asher (7). Such attachment perm its the short handle to 
be locked at any d es ired  angle on the cap assem bly. A nipple is m olded in its opposite 
end to prov ide for  long handle attachment with the quick disconnect coupling. The 
nipple is flanged to prov ide  a grabbing surface fo r  the coupling fingers. A keying slot 
in the flange positions the coupling to prevent handle and head assem bly  rotation.

1-30. Long Handle A ssem b ly :

'  a. G eneral: The long handle assem bly  (figure 7-14) consists o f the long handle 
(1) and the quick d isconnect coupling (2). The long handle, which is  adjustable in length, 
adapts the equipment fo r  use in circum stances where greater separation between opera­
tor and the detecting head is desired . The quick disconnect coupling perm its instantan­
eous detachm ent o f the long handle by the operator.

b. The Long Handle: The long handle consists o f five telescoping sections of 
tubular aluminum, which m ay be extended from  1 8 -1 /2  inches when collapsed, to any 
length up to the fully extended range o f 57 inches. To extend the handle to any desired  
length, p roceed  as fo llow s. Grasp the large tubular section  with one hand, and with the 
other hand turn the firs t  knurled co lle t (3, figure 7-14) against the arrow  to loosen. 
Extend the second tubular section  to the des ired  length and tighten the firs t  co lle t by 
turning in the d irection  o f the arrow . Hold the con trol box assem bly  (4) with one hand 
and turn the second section  in the d irection  o f the arrow  with the other hand until the 
second co lle t is loose . Extend the third section . Tighten the second co llet by turning 
the second section  against the a rrow  with one hand while holding the con trol box assem ­
bly with the other. F or the rem aining sections repeat the p ro cess  used fo r  extending 
the second section . R everse  the p roced u re  to co llapse  the handle.

c. Quick D isconnect Coupling: The quick d isconnect coupling attaches the 
long handle to the short handle. Attachment is accom plished in the follow ing manner. 
P u ll back the outer cov er  o f the coupling, thus exposing the locking jaws and allowing

7-20



1. Head Coil Assembly 5. Plastic Bolt 9. Cap Assembly
2. Short Handle 6. Plastic Nut 10. Threaded Inserts
3. Control Cable 7. Phenolic Washer (2) 11. Phasing Dot
4. Cable Fittings (Hidden): 8. Sleeve Bearing Adapter 12. Receiver Coil Placements

Bushing, "O" Ring,
Strain R e l ie f________

Figure 7 -13A . Detecting Head A sse m b ly  (Sheet 1, Top View)
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13. Transmitter Coil Placement 14. Screws (To Threaded Inserts) __

Figure 7 -13B . Detecting Head A sse m b ly  (Sheet 2, Bottom  View)

7-22



1. Long Handle 3. Collets
2. Quick Disconnect Coupiing 4. Control Box Assembly

Figure 7 -14 . Long Handle A ssem b ly
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them to spread open. Couple the two sections so that the coupling fingers grab the 
flanged nipple, and allow  the outer cov er  to slide  forw ard. A lign  the keying pin so that 
the long handle fits flush against the short handle. To detach, rev erse  the procedure.

1-31. C ontrol Box A ssem b ly : The con tro l box assem bly  (figure 7 -1 5 )contains the con ­
tro l elem ents o f the detecting set. Three con trol knobs are mounted on the control box. 
They are  a one-turn  "X "  potentiom eter (1), a ten-turn "R "  potentiom eter (7), and a co m ­
bination o ff-o n  and sensitiv ity  se le c to r  switch (8). The control box assem bly  is held to 
the long handle by a clam p (5) and four screw s with stabilization  provided by a dowel 
pin. It is attached so as to perm it operation  from  a prone position  when necessary .

1-32. R ece iv er /T ra n sm itte r  A sse m b ly :

a. G eneral: The re ce iv er /tra n sm itte r  assem bly  (figure 7-16) contains the 
m ajor portion  o f the m ine d e tector 's  e lectron ic  c ircu itry  in the form  o f p lug-in  m odules, 
and its 10. 8 volt m ercu ry  battery pow er supply. It is designed to be ca rr ied  inside a 
canvas bag ca rr ied  by the operator. This assem bly  consists o f the follow ing com ponents: 
four p lug-in  m odules (13, 14, 15, and 16), the connector strip  assem bly  (11), the battery 
tube (8), the re ce iv er /tra n sm itte r  chassis (12), the chassis header (6), the battery cap 
assem bly  (5), the chassis cover (2), the capacitor (10), and capacitor clam p (9).

b. The M odules: Four phases of c ircu itry  com p rise  the detecting sets e lectron ­
ic detection and alarm  system . These phases are each provided in the form  of a potted 
m odule, identified by co lo r  coding and replaceable as an individual p lug-in  unit. The 
p lug-in  m odules, re feren ced  in term s of their function and co lo r  code, are as follow s: 
the o sc illa to r  A4 (13), c o lo r  code red; the variom eter A2 (14), co lo r  code black; the 
input am plifier A1 (15), c o lo r  code white; and the output am plifier A3 (16), co lo r  code 
yellow . The m odules plug into receptacles provided by a connector strip assem bly 
mounted inside the re ce iv er /tra n sm itte r  chassis.

c. C onnector Strip A ssem bly : The connector strip assem bly  (11) provides the 
w iring and connection elem ents whereby the m odules are inserted into the detecting set 
c ircu itry . It con sists  o f a recep tacle  connector for each o f the four plug-in  m odules, 
lead w ire term inals , and a printed c ircu it  board. It is mounted inside the r e ce iv e r / 
transm itter ch assis  with eight m achine screw s.

d. Battery Tube: The aluminum battery tube (8) accom m odates a single 10. 8 
volt battery. It is supported on the rece iv er /tra n sm itter  chassis by the chassis header 
and a nylon support b lock. Its open end protrudes through to the surface o f the chassis 
header, so as to make a cce ss ib le  for battery insertion.

e. The R ece iv er /T ra n sm itte r  C hassis: The rece iv er /tra n sm itter  chassis (12), 
made o f aluminum, is contoured to accom m odate the p lug-in  m odules in regularly  spaced, 
shielded com partm ents. A lea f spring retainer, which fits over the m odules, is welded 
inside o f each com partm ent. Each leaf spring is painted the sam e co lor  as the m odule
it retains and serves as a guide to m odule installation. A nylon support b lock  which r e ­
tains the battery tube is  riveted in position  on the rece iv er /tra n sm itter  chassis .

f. Chassis Header: The chassis header (6) contains fitted openings through 
which cable (3) goes to the headsets and cable (4) goes to the con trol box.

g. Battery Tube Cap A ssem bly : The battery tube cap assem bly (5) consists of 
the cap with tension spring and a bead chain by which it is attached to the chassis header. 
An "O " ring packing prov ides a w aterproof fitting when the cap has been turned finger 
tight.
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1. Latch 9.
2. Chassis Cover 10.
3. Cable (Headset) 11.
4. Cable (Control Box) 12.
5. Battery Tube Cap Assembly 13.
6. Chassis Header 14.
7. Catch, Strike 15.
8. Battery Tube 16.

Clamp
Capacitor
Connector Strip Assembly 
Receiver/Transmitter Chassis 
Oscillator Module (Red) 
Variometer Module (Black)
Input Amplifier Module (White) 
Output Amplifier Module (Yellow)

Figure 7 -16 . R e c e iv e r /T ra n sm itte r  A sse m b ly
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h. C hassis C over: The ch assis  cov er  (2) is an aluminum housing for  the entire 
re ce iv er /tra n sm itte r  assem bly . Its open section  is passed  over the rece iv er /tra n sm itter  
ch assis and brought up against the ch assis  header, where it is drawn into snug contact 
by a spring loaded latch (1) which catches to a strike (7) mounted on the ch assis header.

1-33. Bag A ssem b ly : The bag assem bly  (5, figure 7-12) is a snug fitting canvas cov er 
for  the entire re ce iv er /tra n sm itte r  assem bly. It is designed to perm it the equipment 
to be suspended on a standard m ilita ry  p isto l belt and worn on the person  o f the operator.

1-34. H eadset: The headset (figure 7-17) consists o f two headphones joined by a p la st ic - 
covered  stain less stee l headband, which is adjustable fo r  prop er fit. Rubber earcups 
fasten over the phones. The two w ire  cable connection to the rece iv er /tra n sm itter  a s ­
sem bly is equipped at its Y junction with a clothespin -type clip .

1-35. Battery Adapter A ssem b ly :

a. G eneral: The battery adapter (figure 7-18) is provided to perm it the battery 
to be ca rr ie d  in the op era tor 's  pocket or under outer clothing in tem peratures o f 40° F 
and below . The battery case  adapter assem bly  includes the follow ing item s: the battery 
case  (5), the battery case  adapter (4), the cable (3), and the rece iv er /tra n sm itter  adap­
ter (2). When the 10. 8 -v o lt  m ercu ry  battery is  placed inside the battery adapter case, 
pow er is tran sferred  by the cable to the rece iv er /tra n sm itter  adapter. In tem peratures 
o f 40° F and below , which might a ffect battery efficien cy , the rece iv er /tra n sm itter  
adapter is inserted  into the ch assis  battery tube in p lace  o f the battery and the detecting 
set is pow ered by the adapter battery assem bly  which is ca rr ied  inside the op era tor 's  
clothing.

b. Battery C ase: The battery case  (5) is a tubular receptacle  o f aluminum 
base alloy in which the battery is  housed. It is  threaded inside its open end for attach­
ment o f the battery ca se  adapter.

c. Battery C ase Adapter: The battery ca se  adapter (4) provides for entry o f 
the cable  into the battery case  so  as to make contact with the battery. A cable bushing
is contained inside a coupling device which is threaded for  attachment to the battery case. 
Sealing is provided by an "O " ring packing.

d. Cable: The tw in-conductor cable (3) is four and on e-h alf feet in length, con ­
tact to contact. It is  supported at its entries to the battery case  and re ce iv e r /tra n sm it­
ter adapters by h elica l cable springs. One conductor is grounded at both ends by m ech ­
anical attachment with a m achine screw  to the m etallic structure. The other conductor 
is so ldered  to contacts, which are  stress  contained by springs, inside the battery case 
adapter and the re ce iv er /tra n sm itte r  adapter.

e. R ece iv er /T ra n sm itte r  Adapter: The rece iv er /tra n sm itter  adapter (2) is 
a tubular, brass a lloy  device which, in its physical contour and the positioning o f its 
e le c tr ica l contacts, sim ulates ch a ra cter is tics  of the battery which it physica lly  d is ­
p laces . It is inserted  into the ch assis  battery tube and screw ed into p lace. Its threaded 
section  m atches that o f the battery tube cap. Cable entry is through a bushing, with 
sealing provided by "O " ring packings.

1-36. Phasing B locks: The phasing block  (1, figure 7-21) is  a contoured b lock  of 
a cry lic  resin . M agnetite has been im bedded into a section  of the phasing b lock  to serve 
as a target for  checking variom eter phasing o f the mine detector.
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1. Battery 3. Cable 4. Battery Case Adapter
2. Receiver/Transmitter Adapter 5. Battery Case

Figure 7 -18 . Battery Adapter
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1-37. B a tter ies : The battery (1, figure 7-18) is a 10. 8 -v o lt m ercu ry  type with a p re ­
dicted span o f 1000 m illiam p ere -h ou rs .

WARNING

When battery degradation has reduced pow er to 7. 25 volts , an 
autom atic alarm  dev ice  w ill sound in the form  of a buzzing noise 
in the headsets. When this o ccu rs  the battery should be replaced.
NEVER throw  a m ercu ry  battery into a FIRE as it may EXPLODE!

1-38. Functioning o f the Detecting Set: B asica lly  the detecting set consists o f a mutual 
inductance bridge, with prov is ion s fo r  energizing the bridge co ils  and fo r  am plifying its 
output into an audible signal. With the co ils  equally energized, the mutual inductance 
bridge is  in a balanced state in which no output is produced. If its co ils  are unequally 
energized, the bridge c ircu it is in an unbalanced state and produces an output d irectly  
proportional to the degree of unbalance. An o sc illa tor  is caused to radiate so as to 
form  a uniform  m agnetic fie ld  around the bridge circu it. By virtue o f its uniform ity, 
the field  envelopes each bridge co il to an equal degree and thus energizes each equally.
In this state the bridge is balanced and prov ides no output. This balanced state is upset 
in the p resen ce  o f a m eta llic  ob ject. When a m eta llic  ob ject is brought within a certain 
range, it is influenced by the radiations and sets up a m agnetic fie ld  o f  its own. This 
field  interacts with and upsets the uniform ity o f  that established around the bridge c i r ­
cuit. The non-uniform  field  about the bridge co ils  causes the bridge to becom e un­
balanced and a bridge output is produced. The c lo se r  the m eta llic  ob ject, the greater 
is the im balance and the stronger the output. To prevent responses from  m agnetic so il 
(magnetite) a variom eter c ircu it is used. This c ircu it has the ch aracteristics  o f a phase 
d iscrim in ator. It prov ides high degenerative feedback for  in -phase magnetite signals 
which cancels out the im balance produced by m agnetic so il at the input bridge circu it. 
Thus, only signals caused by m etallic ob jects , which are not in phase, w ill be heard in 
the headsets when operating over m agnetite. F igure 7-19 illustrates the c ircu itry  in 
block  diagram  form . The co ils  depicted are  those contained in the head co il  assem bly; 
the c ircu it am plifier stages are the p lug-in  m odules. The o sc illa tor  feeds current to 
the transm itter co il, which radiates and sets up a uniform  m agnetic field . The rece iv er  
co ils , which have the configuration o f a mutual inductance bridge, are evenly coupled 
into the field. A m eta llic  ob ject d istorts the field pattern, causing the bridge to becom e 
unbalanced and produce an output. The output is am plified and appears as a 2500-cycle  
tone in the headsets. The variom eter cancels out responses from  m agnetic soil.

1-39. A ssem bly  and Operation o f the Equipment:

a. G eneral: To a large extent, the detecting set, as contained in the case  (fig ­
ure 7-20), is p re -a ssem b led . The short handle is attached to the head co il  assem bly, 
as is the con trol box to the long handle. A lso , certain  item s not n ecessa ry  at initial 
assem bly  need not at this tim e be rem oved from  the case ; i. e. , the four spare plug-in  
m odules, the phasing b lock , and the battery adapter assem bly. Rem ove the following 
item s from  the ca se : the rece iv er /tra n sm itter  assem bly, the head co il  assem bly  with 
short handle attached, the long handle assem bly  with control box attached, and one 
battery. P roceed  to set up equipment as follow s:

b. Battery Insertion and Rem oval:

(1) Battery Insertion. U nscrew  the battery tube cap assem bly  (5, figure 
7-16) on the re ce iv er /tra n sm itte r  assem bly  and in sert the battery, negative end first. 
R eversa l w ill result in non-operation  with no damaging effects . Guard against slippage
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Figure 7 -19 . B lock D iagram  of Detecting Set C ircu itry
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1. Receiver/Transmitter & Bag 6. Batteries 11. Battery Adapter
2. Long Handle 7. Spare Modules 12. Case Top Section
3. Control Box 8. Air-Pressure Relief Valve 13. Case Bottom Section
4. Headset 9. Bottom Insert 14. Phasing Block
5. Head Coil Assembly 10. Top Insert 15. Short Handle

Figure 7-20. Case, Showing Positioning of Detecting Set Components
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A

o f the paper jacket on the m ercu ry  battery as this could prevent prop er contact. Screw  
the battery tube cap assem bly  (5) back  into position , taking ca re  not to c ro ss  the threads. 
When finger tight the "O " ring packing prov ides a w aterproof fit.

(2) Battery Rem oval. B attery replacem ent should be accom plished  when 
the pow er provided has dropped to 7. 25 volts . An autom atic alarm  device, which causes 
a rasping tone to appear in the headset, is a signal to the operator that the battery v o l­
tage has dropped to 7. 25 volts o r  le ss .

c. Setting Up the Equipment (re fer  back to figure 7-12):

(1) P u ll coupling back and slide long handle on short handle until coupling 
engages lock  ring on end o f short handle. A lign  keying pin so that long handle fits flush 
against short handle.

(2) To extend long handle, turn co lle t clock w ise  one-half turn and pull out 
on end section  o f long handle. Secure section  by turning co lle t clock w ise  until snug. 
Repeat this p roced u re  on rem aining sections until handle is fully extended or  at the 
des ired  length.

(3) To adjust detector head, loosen  the fr iction  nut by turning counter­
clock w ise .

(4) P la ce  detector head on terra in  and shift long handle to desired  angle o f
operation.

(5) Tighten fr iction  nut by turning clockw ise until snug.

(6) To adjust headset, p lace  headset on head. Slide adjusting band in or 
out until headset fits head.

(7) Attach re ce iv er /tra n sm itte r  assem bly  to belt. W ear in the convention­
al manner.

d. Starting the Equipment:

(1) Hold detector head five feet above terra in  and at least five feet from  
m etallic ob jects .

CAUTION: Voltage induced by m etallic ob jects can seriously
dam age untuned c ircu its . The unit w ill not be started unless the 
detector head is at least five feet from  m etallic ob jects .

(2) Turn pow er se lector  switch to INT position.

(3) A lign index mark on fine "X "  con trol knob with related index m ark on 
the control box.

(4) A lign "R "  con tro l in a like manner.

(5) A 2500-cps tone should be heard in the headset. Adjust control knobs 
until a minimum null (signal) is obtained.
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e. Variometer Phasing Check (figure 21):

NOTE: This operation  is required to check the variom eter circu it
which prevents response from  m agnetic so il (magnetite).

(1) D epress the handle to the extrem e end of its travel so that the bottom 
o f the short handle is approxim ately p a ra lle l with the top o f  the detector head.

(2) Adjust set for  minimum null.

(3) P la ce  a battery against the side o f the short handle at the quick d iscon ­
nect end so that it is perpendicular to the short handle with either end flush with the 
bottom of the short handle. Note the signal response in the headset.

(4) P la ce  the phasing block, first over the white dot on the detector head, 
and then on the side opposite the white dot. Note the signal r ise  in the headset. The 
signal response when the phasing b lock  is placed on either side o f the detector head 
should be the sam e, but less than the signal from  the battery. A noticeable higher s ig ­
nal from  the phasing b lock  indicates in correct variom eter phasing, in which case report 
the set for organizational maintenance.

f. Sensitivity Check:

(1) Set the pow er se lector  switch to "HI" position  and hold a coin (or other 
sm all m eta llic object) about two inches above the white dot on the detector head. A 
definite in crease  in signal strength should be heard in the headset.

(2) If the signal response is weak, replace the battery in the set and r e ­
peat step (1). If the signal response is still weak, replace the m odules. If the signal 
is still weak, report the set for  organizational maintenance.

NOTE: Do not allow  rings, watches, or other m etallic objects
near the detector head while checking the set. These objects
w ill generate a signal.

g. Stopping the Set: Turn se lector  switch to the "O F F " position.

1-40. Operation Under Various C onditions:

a. General: Instructions provided in this section  pertain to operation, under 
various conditions, of a detecting set which has been assem bled, checked, and adjusted 
as previously  prescribed .

b. Starting Operation: P lace  the detecting set in operation by setting the power 
and sensitivity switch to the position  best adapted to so il and terrain  conditions. The 
follow ing inform ation is provided to ass ist the operator in determining which sensitivity 
switch setting should be used.

(1) HI Position . In this position, the sensitivity se lector  switch produces 
maximum sensitivity in the detecting set. It is effectively  used when the so il is non­
m agnetic and the terrain  is c lea r  o f surface m etallic scrap or debris which could in­
fluence operation of the equipment.
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(2) INT Position. This setting produces an intermediate sensitivity be­
tween that of "L O " and "HI. "  It gives best results for operation over magnetic soil. It 
is also used to modify the sensitivity so as to shut out interference from surface metal­
lic objects.

(3) LO Position. This setting is useful for operation over terrain that is 
covered with metallic debris and scrap, where a high exclusion factor is desired in the 
equipment's responses. Responses to small metallic objects will be eliminated, but 
large objects, such as metallic mines, will yield adequate signals.

c. Using the Detector in the Standing Position. Grasp the handle in hands and 
make wide sweeping motions from left to right while slowly walking forward (study fig­
ure 7-22).

d. Using the Detector in the Prone Position. Assume the position (figure 7- 
23) and make wide sweeping motions while slowly crawling forward.

e. Buried Metallic Object Encountered. A noted increase in the headset sig­
nal is an indication that a buried metallic object is in this particular area. Proceed to 
locate the exact location as follows:

(1) When a sharp increase in signal is heard, move the detector head 
slowly from side to side. Increased signal will be heard as either side of the detector 
head is passed over the metallic object. A decrease will be heard as the center of the 
detector head moves over the buried object. If no decrease in signal is heard as the 
center of the detector head moves over the buried object, a saturation condition exists. 
If this occurs, raise the detector head 1 to 2 inches higher and repeat the sweeping 
motion. If necessary, raise the detector head until a definite change in volume is evi­
dent when the detector head moves over the buried object. When this occurs, the 
detector head is directly over the object.

WARNING

Always keep the detector head parallel to the ground during a 
search operation. Never allow the detector head to drop or 
rest on the ground during mine detecting operations in a 
suspected area.
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Figure 7-22. Sweeping the Search Head from a Standing Position
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Figure 7-23. Prone Position Operation of the Detecting Set
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Chapter 8

AIRCRAFT EGRESS SYSTEMS

OBJECTIVES
To learn:
1. To identify cartridge-actuated devices used on aircraft egress 

systems.
2. fhe function of cartridge-actuated devices.

3. Safety precautions, EOD safing procedures, and EOD disposal pro­
cedures for these devices.

U. The quantity, type, and function of devices in the egress systems 
of the F-100, F-105, F-U, and A-l series aircraft.

INTRODUCTION
All jet aircraft, and in some instances propeller-driven aircraft 

currently utili-e^ in SEA, contain an egress system. It is imperative 
to know th'-̂ e Bys&eisz thoroughly from an EOD viewpoint, not only for the 
safety of all personnel involved, but also for the immediate dearming of 
the system itself.

Some of the aircraft egress systems can be initiated externally 
(canopy removal) and some are limited to internal operation. It is the 
EOD man's responsibility to be completely knowledgeable of all aircraft 
egress systems for which he is responsible.

INFORMATION
CARTRIDGE-ACTUATED DEVICES

1 Initiators
Initiators are cylindrically-shaped items designed to provide the 

necessary ballistic gas pressure required to activate other items. They 
are manufactured in different types and use two methods of operation.

a. MECHANICALLY-ACTUATED INITIATORS. These initiators are actuated by 
pulling the mechanical linkage which in turn cocks and allows the firing 
pin to fire the explosive charge. The gas produced by the burning pro­
pellant flows through a tube and/or hose to initiate Mother item.



b. GAS-PRESSURE ACTUATED INITIATORS. These initiators are operated by 
gas pressure from another source. Pressure to the inlet port breaks the 
shear wire and forces the firing pin against the cartridge. The gas pro­
duced by the burning propellant flows through a tube and/or hose to 
smother item.

Initiators may be either instantaneous or delayed in their action. 
Instantaneous initiators are used for any operation that requires immedi­
ate action. Delay initiators are used for any operation that requires a 
delay, such as seat ejection, seat lap belt release, etc.

CAUTION
Although initiators contain less 
than one ounce of explosive ma­
terial, they are extremely haz­
ardous and should be handled with 
caution.

2. Removers

Removers are used to remove the aircraft canopy by means of an 
explosive charge like initiators, can be actuated by different
methods.

a. COCKED FIRING PIN ACTUATION. A cocked firing pin, held in place by 
the Ml exactor, can be used to actuate the remover. Gas pressure to the 
inlet port of the exactor removes the pin from the firing head of the 
remover, allowing the cocked firing pin to fire the explosive charge.

CAUTION
Never remove the Ml exactor from 
an item to safe it. Removing the 
exactor will withdraw the pin re­
leasing a cocked striker. Always 
remove the item and exactor as a 
unit.

b. GAS-OPERATED FIRING PIN ACTUATION. This type of remover is very 
similar to the gas-operated initiator because it has a firing pin held 
in place by a shear pin. Gas pressure applied to the inlet po^t forces 
the firing pin to break the shear wire and proceed downward to fire the 
explosive charge.

c. ELECTROMECHANICAL-BALLISTIC REMOVERS. These removers are designed 
to raise and lower certain aircraft canopies under normal conditions 
during ground operation and to jettison the canopy during an emergency 
escape while in flight or on the ground.
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During normal ground operations the remover is functioned by elec­
trical means; during emergency escape, it functions by the gas pressure 
supplied by an explosive clartridge.
3. Thrusters

Thrusters are used in the egress system for assorted purposes such 
as equipment stowage, hatch jettison, seat positioning, canopy unlock, 
etc. Gas-actuated thrusters function in the same manner as gas-actuated 
initiators. When gas pressure is supplied to the inlet port, the firing 
pin is propelled against the cartridge.

CAUTION
The explosive content of thrusters is 
comparatively small; however, their 
method of operation and their type of 
construction make them very hazardous 
to handle. Extreme caution should be 
exercised at all times when handling 
or removing them from aircraft.

A. Rotary Actuators
Rotar; acuuaior: are designed to forcefully separate the crew 

member from the seat after ejection. Gas pressure from an initiator 
causes the cartridge to fire; the resulting gas pressure exerts force 
on the bottom of the ball screw. Motion of the ball screw causes the 
ball nut to rotate and draw the webbing taut.

5. Catapults
Catapults are telescoping ejection items designed for emergency 

ejection of aircraft personnel. They can be used for either upward or 
downward ejection systems. Catapults operate by various methods in a 
manner very similar to initiators and removers.

a. MECHANICALLY-ACTUATED CATAPULTS. This device has a cocked firing 
pin which is held in place by a sear lever. Upon rotation of the lever 
an internal shear pin is broken, releasing the cocked firing pin which 
in turn fires the explosive charge.

b. GAS-OPERATED CATAPULTS. These devices operate exactly the same as 
the gas-operated removers (see "Removers").

c. MECHANICALLY-ACTUATED CATAPULT, NAMC (NAVY), TYPE I AND TYPE II. 
These devices function in a manner similar to that of the Air Force cata­
pults. The pulling of the mechanical linkage cocks and releases the 
firing pin. The safety pin is removed by the canopy when it leaves the 
aircraft.
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d. ROCKET CATAPULT. This device is a 2-stage ballistic item consisting 
of a cartridge-powered catapult and a solid propellant rocket motor. Gas 
pressure introduced into the inlet port shears the firing pin sheen: pin, 
forcing the firing pin against the primer and firing the cartridge. The 
catapult portion, actuated by gas pressure, pushes the ejection seat up 
the guide rails. The rocket motor is ignited by the catapult gases just 
prior to separation from the catapult tube.

CAUTION
Seat ejection catapults contain a larger 
amount of explosives than the other 
devices - often as much as 7 ounces.
The very purpose of these items is to 
move heavy objects; therefore, anyone 
handling them should be thoroughly 
familiar with their construction and 
operation. They should be handled with 
the utmost care at all times.

e. ROCKET PACKS.This item is mounted under a seat and gives it a 
sustained push up and away from the aircraft. It is a mechanically 
initiated item and has many tubes of propellant and multiple venturies.

CAUTION
Due to the amount of propellant and its pro­
pulsive ability, the rocket pack is an extremely 
hazardous item.

f. DROGUE GUNS. These devices contain an explosive charge used to 
eject or propel a metal slug. The slug is usually used to deploy a 
parachute.

CAUTION
NEVER stand in front of or over a slug 
while working on a drogue gun.

SAFING PROCEDURES
Saflng procedures covered in this portion of the study guide are 

general in nature and pertain only to individual items of the egress 
system. Safing procedures for the entire egress system will be dis­
cussed later in the portions of the study guide which pertain to indi­
vidual aircraft.
1. Initiators

a. Replace the safety pins if at all possible.



b. Disconnect or cut the hoses and replace the caps.

c. Due to the condition of certain initiators, it may he necessary 
to gag moving parts.
2. Removers

The safing procedures for removers are the same as those for 
initiators discussed above.

WARNING
Never remove the Ml exactor from the 
canopy remover.

3. Thrusters
1. Disconnect or cut the hoses and replace the protective caps.

4. Catapults
The safing procedures for catapults are identical to those of 

initiators and removers discussed above.
SAFETY PRECAUTIONS

Observe the following safety precautions when safing aircraft per­
sonnel egress systems.

1. Use quick disconnects whenever possible.
2. Insert maintenance safety pins whenever possible.
3. When cutting or disconnecting is required, cut as close as 

possible to the outlet ports of initiators, inlet and outlet ports of 
boosters, and inlet ports of removers and catapults.

k. Insure that the hose ends are taped or wired to a fixed object 
to prevent whipping action.

DISPOSAL
For disposal purposes, aircraft explosive items fall into the three 

following general categories: (l) items which must be disassembled to 
accomplish disposal, (2) items which are disposed of by detonation, and 
(3) items which are disposed of by burning. The most common means of 
disposal is by burning.
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F100-D AIRCRAFT

The F-IOOD aircraft uses a conventional egress system for the single 
seat. The escape system, illustrated in figures 8-1 and 8-2, can be initiated 
by raising the seat handgrips and pulling the canopy emergency jettison 
handle which is located on the right console. Later models of the F-100D 
have an external canopy jettison handle located on the left side of the 
aircraft.

CANOPY GUIDE TRACKS

CANOPY-
UNLOCKED
WARNING
FLAG

Figure 8-1. F-100D Canopy system.
8-6



SHOULDER HARNESS 
STO W AG E DRUM

LAP BELT DELAY 
INITIATOR 
A C TU A TIN G  
BELL CRANK

M AIN TEN A N CE 
SAFETY PIN

INERTIA REEL A N D  BUMPER ^  • I ' T ~ E £  a a  5

CATAPULT PRESSURE HOSE

HEADREST RELEASE HANDLE •

CHAFF UN IT 
CO N TAIN ER

SEAT
GUIDE
RAILS

M AIN TEN A N CE SAFETY PINS A N D  STREAMER 

SEAT VERTICAL ADJUSTM ENT SW ITCH 

PERSONAL-LEAD Q U IC K -D ISC O N N EC T 

GRO UN D  SAFETY PINS
(FLIGHT STATUS)

• F-100D-91 AND LATER BLOCKS OF 
AIRPLANES

“ C A N O P Y  
EMER JETT 
HANDLE

H O LD -D O W N  BUNGEE-  

HANDGRIP STOP LO CKIN G  LATCH

- 7—— ------  iriCKM M  HEEL
LOCKING HANDLE 

SEAT INITIATOR TRIGGER 

HANDGRIP RELEASE LEVER 

HANDGRIP

Figure 8-2. F-100D ejection seat system.
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Operation
As shown in figure 8-3, raising the handgrips to the full up position 

fires a mechanical initiator. Gas pressure from this initiator actuates 
the piston in the exactor, which in turn fires the canopy remover.

Squeezing the trigger on either seat handle causes one or both of 
the mechanical initiators to fire; gas pressure then fires the catapult.
As the seat moves up and out of the aircraft, the mechanical-delay initi­
ator is fired, releasing the lap belt and shoulder harness. The mechan­
ical-delay initiator also fires the explosive charge in the rotary actu­
ator, resulting in separation of man and seat.

Normal activation does not fire every item in the system; for example:
(1) jettisoning the canopy normally from inside the aircraft will 

leave the external initiator in the live condition.
(2) external jettisoning of the canopy will leave the internal 

initiator in the live condition.
(3) squeezing the trigger on one side of the seat will leave the 

initiator on the other side of the seat unfired.
Before you attempt any action on the aircraft you should determine 

which method was used to activate the system.

Canopy Removal
Since the aircraft canopy must be removed before you can gain 

entrance to the cockpit, you should be familiar with the three means 
of canopy removal. These are illustrated in figure 1 and described 
below.

ELECTROMECHANICAL-NORMAL REMOVAL. The canopy can be removed by 
electro-mechanical-normal means by using the push-type switches located 
on either side of the aircraft below the windshield. The aircraft battery 
or an external power source must be available.

MANUAL (EMERGENCY REUSASE). The aircraft canopy can be manually 
released by using either of the two external emergency release handles, 
located on the right and left front of the canopy on C/D aircraft and 
on the right and left rear of the canopy on the F-100F aircraft.

PNEUMATIC JETTISON. Pneumatic jettison can be accomplished ex­
ternally by using a mechanical initiator and a 6-foot lanyard with a 
handle.
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A R M O R  PLATE

-C A N O P Y  REMOVER □ Raising the handgrips to full up position causes the handgrip 
striker to actuate the canopy linkage that pulls the sear pin 

from the canopy initiator, firing the initiator.

□ Gas pressure from the initiator actuates the piston in the 
exactor. When the piston is actuated, it pulls the exactor 

sear pin from the canopy remover, causing the remover to fire 
and |ettison the canopy.

HANDGRIPS

C A N O P Y  IN ITIA TO R  
LINKAGE

STRIKER

LAP BELT 
LINKAGE

LAP BELT DELAY 
IN ITIA TO R  
BELL CR AN K

PERSONAL-LEAD
Q U IC K -D IS C O N N EC T

□ Actuating the triggers fires the ejection seat initiators. This 
in turn fires the catapult, ejecting the seat from the airplane.

BALLISTIC ROCKET 
CATAPULT---------

LAP BELT DELAY 
-  IN ITIA TO R

□ The initial upward movement of the catapult actuates the lap 
belt initiator bell crank, which in turn actuates the lap belt 

linkage, firing the time-delay primer in the lap belt initiator.

CHAFF
C O N TA IN ER

CHAFF
C O N TA IN ER
LINKAGE

The lap belt initiator bell cran also actuates the chaff con­
tainer linkage. This pulls the retaining pin from the chaff con­

tainer, allowing the chaff to be disbursed into the air stream.

PILOT A N D  SEAT SEPARATOR R O TA R Y  
A C TU A TO R  A N D  LAP BELT DELAY 
IN ITIA TO R  AIR H O S E -----------------------------

CHAFF CONTAINER 
BELL CRANK

LAP BELT
A U T O M A T IC  RELEASE

One second .after the lap belt initiator primer has been fired, 
the cartridge in the lap belt initiator fires, actuating the lap 

belt automatic release mechanism.

Figure 8-3. F-10QD seat ejection sequence.
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/ S fcQ ^9 fte s s  ITIsaa, 5F-100F Aircraft

The F-IOOF is essentially the same as the F-100D except that the 
following components have been added:

1. A mechanical initiator in each cockpit for firing the canopy 
remover.

2. Another seat fully equipped for ejection.
3. Four gas-actuated initiators - these initiators enable the man 

in the front seat to fire the rear seat catapult and provide a delay for 
the firing of the forward seat.
Safing Procedures for the F-100 Aircraft

Following is a checklist of safing procedures for the F100 aircraft. 
Because of the variable conditions in which the aircraft may be found, 
it may not be possible to safe the egress system in the exact order in 
which these procedures are listed. Refer to figure 2 and table 1 as you 
study the procedures. Table 1 is located at the back of this study guide.

1. If the canr"v>r ^  present, gain access to the cockpit by using one 
of the three me'vnoas previously mentioned.

2. Disconnect the rocket catapult quick-disconnect.

3. Check the positions of the handgrips.

U. Install the ground safety pin(s) in the right handgrip(s) of the 
8eat(s) and through the canopy emergency jettison handle(s) on the right 
consoleCs).

5. Remove the components, insuring that maintenance safety pins are 
installed in each mechanical device and that plugs or protective caps are 
installed on gas-fired devices.

NOTE
The handgrips are intercon­
nected and move simultaneously.

CAUTION
Insure that the handgrips are 
fully down and locked before 
inserting the ground safety pins
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F-105D AIRCRAFT
The F-105D uses esentlally the same system as the F-100, with a 

few exceptions. It incorporates a thruster for unlocking the canopy and 
an explosive actuator for removing the canopy. Unlike the F-100, the 
canopy jettison handle on the F-105D is located on the left console and 
has an initiator immediately below the handle. If the egress system is 
activated normally this initiator will be found in a live condition.
The seat operation is basically the same as that of the F-100D, again 
with a few exceptions.
Operation

Raising the leg braces arms the ejection system. Squeezing the 
triggers fires the canopy/delay initiators. The canopy initiator actu­
ates the thruster to unlock the canopy. Pressure from the thruster then 
goes on to actuate the canbpy remover. The canopy is jettisoned. The 
delay initiator produces gas pressure to actuate the RAPEC and it ejects 
the seat. Seat travel fires another delay intiator which actuates the 
lap belt, the rotary actuator, the personnel force-deployed parachute, 
and the drogue gun to deploy the seat retardation parachute. Refer to 
figures 8-4, 8-5, and 8-6.

This aircraft is basically the same as the F-105D model but in 
addition to the duplication of devices for the extra seat, it uses a 
delay initiator which delays jettison of the rear canopy during ground 
jettison.

NOTE: On aircraft modified by T.O. lF-105F-5^2, the aft seat contains 
an explosive powered inertia reel used to restrain the occupant on the 
ejection position when ejection is initiated from the forward cockpit.

Safing Procedures for the F-105 Aircraft

Following are the safing procedures for the F-105 aircraft (refer 
to figure 5 and table 2 as we discuss the safing procedures). Table 2 
is located at the back of this study guide.

1. Insert the safety pin in the canopy ground emergency initiator.
2. Disconnect all pressure line quick-disconnect devices by pulling.
3. If the leg braces are down, install safety pins in the right-hand 

side of the ejection seat and through the auxiliary canopy jettison handle 
in the left console.

4. Install ground safety pins if applicable, and remove all com­
ponents.
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M :\2 INITIATOR LOCATED 
I.KFT SIDE OF SEAT BACK 
ON F-105 - 10 THROUGH 
F-105-15

(CANOPY)/SEAT INITIATOR 
QUICK-DISCONNECT(S)

M3 INITIATOR INSTALLED 
THIS LOCATION ON F-105B-2O 
A /C  AND BELOW

DETAIL A
SEA T  (R.H. S ID E  T fP IC A L ) F -105 SHOWN

25

DITAIL C
A U X I L I A R Y - C A N O P Y -  
J E T T I S O N - I N I T I A T O R  

IN S T A L L A T IO N  -  T Y P I C A L

DETAIL B
SEAT(L.H. S ID E  TY P ICA L )

DETAIL D
C A N O P Y - G R O U N D -  

E M E R G E N C Y  I N I T IA T O R  
( F F - 7 7 )

Figure 8-4. F-105 Emergency escape system details.
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MOUNTING BRACKET

PARACH U TE  D EPLO YM ENT  GUN 

NOTE

A IR C R A F T  M O D IF I E D  
BY T .O .  I F - 1 0 5 -1 0 3 8

HOSE FROM S E A T / M A N  

SEPARATO R

T E E

HOSE TO DROGUE  

CHUTE GUN

HOSE A SSE M B L Y

DEPLOYMENT GUN 

ACTUATOR

FIRING C A B LE

FORCE-DEPLO YED PARACHUTE

RIPCORD T H A N D L E

Figure 8-5. Personnel force-deployed parachute (gas initiated).
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Figure 8-6. Drogue gun for seat retardation chute.
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EXTERIOR
CANOPY ACTUATOR 
RELEASE BUTTON

WARNING
Ground crow mini romain alorl to Mm  poo- 
libilily of crowmombor jotfltoning Mm

WARNING
If log krocM oro up. Mitaim catapull by 
cuffing hoM. STAND CHAR OF OPEN END

EXTERIOR 
CANOPY LOCK AND 
CONTROL BUTTONS

EXTERIOR 
CANOPY JETTISON

NORMAL ENTRANCE
1. Exterior canopy lock lever — Raise.

2. Exterior canopy control button — Depress.

MANUAL ENTRANCE

1. Exterior canopy lock lever — Raise.

2. Exterior canopy actuator release button — Depress.

3. Raise canopy manually.

CAUTION: Hold canopy open as uplocks are not provided.

EMERGENCY ENTRANCE

IN THE EVENT NORMAL OR 
MANUAL ENTRANCE IS NOT 
POSSIBLE OR FEASIBLE

1. Push latch and open cover.

2. Exterior canopy jettison handle — Pull out 6 feet. Stand 
clear of canopy, [f ] Both canopies will jettison.

IF CANOPY CANNOT BE JETTISONED — strike plastic along 
its edge attachment with the pointed end of a fireman's pike axe 
to produce a series of punctures outlining on escape hole. Strike 
punctures with broad edge of axe to open escape hole.

WHEN ACCESS TO COCKPITS IS GAINED

1. Make ejection seat safe (refer to paragraph 4-17).

2. Disconnect pilot's personal equipment leads.

3. Open seat safety belt (shoulder'harness will release).

4. Pull emergency release handle on right side of survival kit to disconnect kit from parachute.

NOTE

Survival kit must be sitting FLAT in the seat pan or kit may be armed and life raft in- 
flated when release handle is pulled.__________  _____________________ ___________ ______________

Figure 8-7. F-105 emergency entrance.
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N O T E S
F-4C-15 THRU F-4C-25 64-923, RF-4C-17 THRU RF-4C-25 65-863, AND F-4D-24 
THRU F-4D-25 64-960 BEFORE INCORPORATION  OF T.O . 1F-4-620.

F-4C-25 64-924 AN D  SUBSEQUENT, RF-4C-25 64-864 AND SUBSEQUENT, AND 
F-4D 64-961 AN D  SUBSEQUENT. ALSO, F-4C-15 THRU F ^C -25  64-923, RF-4C-17 
THRU RF-4C-25 65-863, AND  F-4D-24 THRU F-4D-25 64-960 AFTER INCO RP­
ORATION OF T.O . IF -4-620.

INDEX
N O .

PNCE DESIG NATIO N

FWD COCKPIT AFT COCKPIT

1 C A N O PY  INTERLOCK BLOCK 24-MP2M25C 24-MP3M26C
2 SCISSORS M ECHAN ISM
3 DROGUE SHACKLE
4 DROGUE PARACHUTES 24-MP2M21 24-MP3M22
5 FACE CURTAIN HANDLE 24-MP2M37 24-MP3M38
6 SHOULDER HARNESS TAKE-UP M ECHAN ISM 24-MP2M27 24-MP3M28
7 SEAT BUCKET PO SIT IO N IN G  ACTUATOR 24-AA2M19 24-AA3M20
8 STICKER CLIP
9 LAP BELT LUG LOCK

10 PERSONNEL PARACHUTE 24-AA2M49 24-AA3M50
11 LUMBAR PAD 24-MA2M53 24-MA3M54
12 RELEASE ASSEMBLY PERSONNEL PARACHUTE

WITHDRAWAL LINE
13 DROGUE WITHDRAWAL LINE
14 TOP LATCH M ECHAN ISM
15 CATAPULT G U N  FIRING M ECHAN ISM 24-GP2M57 24-GP3M58
16 SEAT MOUNTED INITIATOR (REF)
17 CATAPULT GU N 24-GP2M13 24-GP3M14
18 DROGUE GU N  TRIP ROD 24-GP2M17B 24-GP3M18B
19 SEAT ACTUATOR Q U ICK  D ISCONNECT (SEAT

BUCKET TO AIRCRAFT)
20 M A IN  BEAM ASSEMBLY 24-MP2M25 24-MP3M26
21 SEAT BUCKET GUIDE TRACK
22 LAP BELT
23 SEAT BUCKET 24-MP2M23 24-MP3M24
24 LEG RESTRAINT M ANU AL RELEASE HANDLE 24-MP2M33A 24-MP3M34A
25 SHOULDER HARNESS SNUBBER RELEASE HANDLE 24-MP2M29A 24-MP3M30A
26 SECONDARY EJECTION HANDLE 24-MP2M41 24-MP3M42
27 SEAT HEIGHT ADJUSTMENT SWITCH 24-S206 24-S307
28 EMERGENCY HARNESS RELEASE HANDLE 24-MP2M31A 24-MP3M32A
29 GUILLOTINE GAS LINE
30 DROGUE GU N 24-GP2M17 24-GP3M18
31 GUILLOTINE KNIFE BLADE ASSEMBLY 24-GP2M59 24-GP3M60
32 LEG RESTRAINT SNUBBER FINGER R ING 24-MP2M63 24-MP3M64
33 GUILLOTINE FIRING M ECHAN ISM 24-GP2M23A 24-GP3M24A
34 SEAT BUCKET Q U ICK RELEASE PIN (ACTUATOR PIN)
35 SEAT ACTUATOR Q U ICK  D ISCONNECT (SEAT

BUCKET TO ACTUATOR)
36 TIME RELEASE M ECHAN ISM  TRIP ROD 24-AA2M15A 24-AA3M16A
37 TIME RELEASE M ECHAN ISM 24-AA2M15 24-AA3M I6
38 DROGUE CONTAINER

Figure 8-8. ejection seat.
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5. If cable assembly of deployment gun is not connected to gun 
actuator on ejection seat, Insure that the safety pin, streamer, and 
dust cap are engaged in the cable assembly. Refer to figure 5.

EMERGENCY ENTRANCE
Refer to figure 8-7 which shows the aircraft emergency entrance. This 

figure is self-explanatory. Study it carefully.
F - k C AIRCRAFT <9 0 £• ̂  r te m s

This aircraft utilizes the Martin-Baker MK H-5 ejection system. This 
system, although quite similar to other egress systems, has some distinctly 
different features. It is actuated much the same as other systems by use 
of a mechanical linkage to- release a cocked firing pin; however, the cata­
pult has one primary and two secondary explosive charges. This system also 
uses a drogue gun to open the primary parachute. The drogue gun, because 
of its design and explosive content, is extremely hazardous. Unlike the 
other devices, it fires a 15-ounce projectile out of the barrel like a 
rifle. The projectile, of c o u r s e , represents a hazard to personnel and 
equipment. Refer to Figures 8-8 and 8-9 as you study the ejection sequence 
which follows.

1. Either the face curtain handle or the secondary ejection handle 
is pulled.

2. The mechanical initiator is fired; this subsequently jettisons 
the canopy. Also gas pressure from this initiator fires a gas generator 
that pulls the pilot to the ejection position.

3. Continued pull of the face curtain fires the ejection gun.
k. As the seat moves upward it reaches the end of a cable lanyard 

that fires the mechanically initiated rocket pack that sustains the seats 
upward motion. Refer to figure 8-9.

5. The drogue gun fires 1 second after ejection to deploy the con­
troller drogue and stabilizer drogue.

6. The time release mechanism operates and releases restraint 
harness, leg restraint cords and eventually leads to deployment of the 
personnel parachute.

7. If the time release mechanism fails, release of the occupant 
from the seat is accomplished by the use of the emergency release handle 
which releases the restraint harness and fires the guillotine cartridge.
The F-k series aircraft have a system whereby either pilot can eject 
himself or both seatB. This accomplished by a select valve in the aft 
cockpit (see figure 8-10) and by adding two each sequence actuators, 
initiators, and boosters.
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Ground Safety 
Pin

KOClul ivuUO* * H * C H  SO U .

-L E F T M A IN  SEAM (*EF)

VIEW  A -A

Uffiia

Figure 8-9. Ejection seat rocket pack installation (T.O. 13A5-32-501)•
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CAUTION
If the rear seat'has ejected, 
pulling or turning of the select 
valve WILL fire the front seat.

Figure 8-10. Pilot select valve



Figure 8-11. F-J+C canopy operation.
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Canopy Removal
The canopy on the F-Uc aircraft may be opened several different ways. 

Since BOD personnel are concerned with entry into the cockpit, the ex­
ternal means of entry are as follows (refer to figure 8-11 as you read):

1. By pressing the forward/aft canopy open/close push buttons.

2. By use of the canopy external jettison handle.
3. Ifr use of the forward/aft external manual unlock handles.

NOTE
Two mechanical initiators used 
for external canopy jettison for 
F-U series aircraft sure located 
inside each cockpit on the left­
side of the rear canted bulkhead.

Safing Procedures for the F-1»0 Aircraft

Following are the safing procedures for the F-1»C aircraft. However, 
due to the variable conditions in which the aircraft may be found, it may 
not be possible +~ ~afe the system in the exact order in which these pro- 
cedures arc xisued. liefer to figure 8-12 as you study the procedures.

1. If the canopy is present, gain access to the cockpit by using 
one of the methods previously mentioned.

2. Replace the safety pin in the drogue gun and detach the trip
rod.

3. Place safety pins in the face curtain, ejection gun, guillotine 
firing mechanism, initiators, and rocket pack.

U. Remove the components, insuring that maintenance safety pins 
are installed in each item. Figure 8-12 shows the safety pins installed 
and table 3 lists the total number of components. The table is located 
at the back of the SSG.

NOTE
If a safety pin cannot be used 
on the ejection gun, the firing 
head may be removed.
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2 C A T A P U L T  G U N  F IR IN G  M E C H A N IS M .

« / ij ! fl/ i / iioi L
5. C A N O P Y  IN IT IA T O R  (C O C K P IT  M O U N T E D )

f l y y ^ ... '
7.1 V E N T IL A T IN G  AIR  E X H A U S T  

H O S E  D IS C O N N E C T  (2 1 0 0 0 -9  
S U R V IV A L  KIT O N L Y ) Figure 8-12. F-UC Safety pin Installation.

6. IN TE R M E D IA TE  B L O C K  \
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3 AIRCRAFT

The A-IE aircraft uses a new concept in personnel ejection. Rather 
than actually ejecting a man and seat, the A-IE incorporates a rocket to 
extract only the man; the seat remains in the aircraft. This egress 
system is comprised of cartridge-actuated devices that have a different 
nomenclature than those with which most EOD personnel are familiar; there­
fore, they will be discussed in dstail in this study guide. At the present 
time the A-IE is the only aircraft to incorporate the new system; however, 
in the near future it may be found in the A-26, T-28, and 0V-10 aircraft. 
The A-IE escape system is illustrated in figure 8-13.
Extraction Rocket

The nozzles of this extraction rocket are on the front and the 
rocket pulls the man from the seat by employing a pendant line attached 
to each parachute riser. The rocket is internally launched from the 
aircraft by use of a launcher cartridge. The rocket itself is ignited 
when pull is exerted on the pendant line; When the rocket has expended 
95 percent of its energy, a guillotine type of cutter is activated, thus 
severing the pendant line and allowing the rocket to carry itself away 
from the vicinity of the man.
Pendant Line

The p-auant. llr«. is a cord which connects the man to his ex­
traction rocket and which is disconnected prior to parachute opening.

Messenger Cord
Messenger cord is a mild detonating fuze and a contained detonating 

fuze. The cord contains 2 grams per foot of PETN and is used to initiate 
cartridges for the rocket launcher, rocket erector, and canopy removal 
system. A lead styphnate booster is built into each end of the cord.
The cord may be used within a nylon sheath (contained detonating fuze) 
or without the nylon sheath

Manifolds (initiators)
Manifolds are nothing more than mechanical initiators. Unlike 

normal initiators, which produce gas pressure, the manifold initiators 
used in this system fire the detonating cord.
Pendant Disconnect Activator

The pendant disconnect activator is housed in the para-pack. It 
contains three cartridges; one of these is used to expel a 1-pound 
drogue slug for deployment of the parachute and two are used to pro­
vide pressure to operate the pendant disconnect.



6

1 PARACHUTE PACK ASSEMBLY 
(2 PLACES)

2 SURVIVAL PACK (2 PLACES)
3 EXTRACTION ROCKET AND 

LAUNCHER ASSEMBLY
4 SEAT ASSEMBLY (2 PLACES)
5 SEAT RAIL ASSEMBLY (2 PLACES)
6 TAKE-UP ASSEMBLY (2 PLACES)
7 CANOPY CUTTER ASSEMBLY 

(2 PLACES)

8 MECHANICAL FIRING ASSEMBLY 
AND BALLISTIC MANIFOLD

9 PRIMARY EXTRACTION CONTROL 
HANDLE

10 SECONDARY ESCAPE HANDLE
11 KIT RELEASE HANDLE
12 PIN NO. 365136-11
13 PIN NO. 365136-13
14 PINS NO. 365136-5 (2)

Figure 8-13. A-IE escape system.
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Timer
The timer, which contains a cartridge, is contained within the 

parachute and is activated by the mechanical pull of a flexible lanyard.
A barometric device is contained within the timer and blocks operation 
above 15,000 feet. Gas produced from the cartridge in the timer is 
used to fire the cartridges in the pendant disconnect. The timer is 
illustrated in figure 8-13 and table 4. Table 4 is located at the back 
of this SG.
Ejection Sequence

Following is the ejection sequence for the A-1E egress system.
Refer to figure 8-13 as you study this sequence. The following sections 
are begun when the handle, located in the center of the seat is pulled.

1. The inertia reel is locked.
2. The seat is allowed to fold downward after upward motion.

3. Two rail-mounted ballistic manifolds are initiated.
4. As shown in figure 8-14, the canopy removal system is initiated 

and the launcher cartridge is fired.
5. The extraction rocket is launched and ignites after full stretch 

of the pendant line.
6. The occupant is pulled from the seat through the canopy opening.

7. The parachute is deployed after the timer cartridge fires in the 
para-pack.

NOTE
A secondary escape handle ,is 
located on the right side ;of 
the seat pan. If a crew member 
decides to bail out rather than 
eject, the actuation of this 
handle allows separation from 
seat and rocket, allowing con­
ventional procedures to be used.

Emergency Entrance
Entrance to the pilot's cockpit may be accomplished by turning the 

control knob to the open position and sliding the canopy to the rear 
(see figure 8-15).
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1 CDF LINE
2 BALLISTIC MANIFOLD ASSEMBLY 

(2 PLACES)
3 COCKPIT SLIDING ENCLOSURE
4 CUTTER BLOCK
5 JUNCTION BLOCK 

(2 PLACES)
6 CUTTER BLOCK
7 CDF LINES (2)
8 TAKE-UP ASSEMBLY
9 MDF LINES

Figure 8-14. A-IE canopy cutter assembly.
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Safing Procedures
Following is a list of safing procedures for the A-IE aircraft.

Refer to figures 8-13 and &-16 and table 4 as you read these procedures. 
Table k will he found at the back of this SG.

1. Install pins to safe bellcrank housing assemblies. (These are 
the mechanical firing devices on the seat rail assemblies.)

2. Install safing pins in the pendant disconnect activators in the 
parachute pack assemblies.

3. Install safing pins in the auxiliary control box assembly located 
on the upper-center cockpit structure.

Figure 8-15. Cockpit enclosure



1 BALLISTIC MANIFOLD (2 PLACES)
2 SAFETY PIN (2 PLACES)
3 CONTROL BOX
4 CDF LINE ASSEMBLY
5 MECHANICAL FIRING ASSEMBLY (2 PLACES)
6 HANDLE

Figure 8-16. A-IE auxiliary canopy removal system.
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Table 1. F-100 Egress System Components
ITEM QTY LOCATION FUNCTION

F-100C Aircraft

Initiator, M3A1 1 Under right console Fires canopy remover

Remover, M1A3 1 Aft center of canopy Jettisons canopy

Initiator, M3A1 2 Under each arm rest Fires seat catapult

Catapult Rocket (2400-10) 
(M5 on earlier blocks)

1 Behind seat Ejects seat

Initiator, M32 1 Behind seat at left 
shoulder

Releases lap belt and 
shoulder harness.
Also fires pilot seat 
separator explosive- 
charged rotary actua­
tor on aircraft modi­
fied by T.O. 1F-100- 
788.

Separator/Rotary Actuator 
(on aircraft modified by 
T.O. 1F-100-788)

1 Under seat Separates pilot/seat

Quick-disconnect 1 Upper right side aft 
of seat

Safes seat system even 
when canopy is missing

Note: The F-100C has seven explosive egress items. For an emergency bailout, the 
pilot may pull ei«-**•»’■ th triggers to actuate one or both catapult initiators. 
Therefore, it is possible to find an unfired initiator on a jettisoned seat.

F-100D Aircraft

Initiator, M3A1 1 Behind seat-right side Fires canopy remover

Initiator, M3A1 1 Outside fuselage-left 
side (block 60 and 
later models)

Externally fires can­
opy remover

Remover, M1A3 1 Aft center of canopy Jettisons canopy
Initiator, M3A1 2 Under each arm rest Fires seat catapult
Catapult Rocket (2400-11) 
(M5 on earlier blocks)

1 Behind seat Ejects seat

Initiator, M32 1 Behind seat just be­
low left shoulder

Releases lap belt and 
shoulder harness.
Also fires pilot/seat 
separator explosive- 
charged rotary actua­
tor on aircraft modi­
fied by T.O. 1F-100- 
788.
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Table 1. F-100 Egress System Components (Continued)

i t e m QTY LOCATION FUNCTION
F-100D Aircraft (Continued)

Separator/Rotary Actuator 
(on aircraft modified by 
T.O. 1F-100-788)

1 In seat bucket Separates pilot/seat

Quick-disconnect 1 Upper left side of Safes seat system even
seat when canopy is missing

Note: The F-100D has seven explosive egress items on early models and eight on the
F-100D-60 and later blocks. The additional explosive item is an M3A1 initiator for
jettisoning the canopy externally. It is possible to find two unfired M3A1 initia-
tors after an emergency bailout; the external canopy initiator and the remaining
catapult initiator when only one trigger is pulled.

F-100F Aircraft

Initiator, M3A1 2 One behind right side 
of each seat

Fires canopy remover

Initiator, M3A1 1 Outside fuselage - Externally fires can-
left side opy remover

Remover, M4 1 Center of canopy Jettisons canopy
Initiator, M3A1 (front 2 One under each arm Fires M28/M72 (2 ea)
seat) rest initiators
Initiator, M28 2 Back of fwd seat - Fires aft seat cata-

each side pult
Initiator, M72 Back of fwd seat - Fires fwd seat cata-

each side pult 1/2 sec after 
rear seat catapult

Initiator, M3A1 (rear 2 One under each arm Fires aft seat cata-
seat) rest pult only
Catapult Rocket (2400-12) 
(M5 on earlier blocks)

1 Behind fwd seat Ejects fwd seat

Catapult Rocket (2400-13) 
(M5 on earlier blocks)

1 Behind aft seat Ejects aft seat

Initiator, M32 2 Behind each seat at Releases lap belt and
left shoulder shoulder harness.

Also fires pilot/seat 
separator explosive- 
charged rotary actua­
tor on aircraft modi­
fied by T.O. 1F-100- 
788.

Separator/Rotary Actuator 2 One in each seat Separates pilot/seat
(on aircraft modified by 
T.O. 1F-100-788)

bucket

Quick-disconnect 2 Upper left side of Safes seat system even
each seat when canopy is missing

Note: The F-100F has eighteen explosive egress items. Either seat may be found with
an unfired catapult initiator if the pilot utilizes only one handgrip trigger. Also,
if the pilot in the forward seat initiates the egress system, the two catapult ini-
tiators and the canopy remover initiator on the aft seat, as well as the external
canopy initiator, may be found in the unfired condition.
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Table 2 , F-105 Egress System Components

ITEM
QUANTITY 
BY ACFT 
MODEL LOCATION FUNCTION

Initiator, M3 (on acft 
not modified by T.O. 
1F-105-945)

B/D F

Left leg brace (acft 
below F-105B-20)
Right leg brace (acft 
above F-1053-20)

Fires canopy thruster by 
raising leg braces

1 2

Initiator, M3 1 2 Left console Auxiliary canopy jettison
Initiator, M3 1 1 Left side of fuselage 

behind access door 
FF27 (B), FF77 (D/F)

External, ground canopy 
jettison

Initiator, delay, M31 — 1 Bulkhead behind aft 
pilot's seat;

Delays jettison of aft 
canopy during ground 
jettison

Thruster, M9 1 2 Bulkhead behind pilot's 
seat rail

Unlocks canopy and fires 
canopy remover

Remover, M4 1 - Rear canopy bulkhead Jettisons canopy

Actuator/Remover - 2 Rear canopy bulkhead Opens/jettisons canopy
Initiator, M3 2 4 One in each leg brace Fires catapult by squeezing 

trigger(s) on acft not 
modified by T.O. 1F-105- 
945. Fires thruster and 
M26 delay initiator on acft 
modified by T.O. 1F-105-945

Initiator, delay, M26 
(on acft modified by 
T.O. 1F-105-945)

1 2 Right-hand, lower aft 
wall of cockpit

Fires catapult

Catapult, M3 (On acft 
not modified by T.O. 
1F-105-945)

1 2 Back of seat Ejects seat

Catapult, Rocket (On 
acft modified by T.O. 
IF-105-945)

1 2 Back of seat Ejects seat

Initiator, delay, M32 1 2 Left side of seat back 
(F-105-10 through F- 
105-15). Upper right 
side of seat back (F- 
105B-20 not modified 
by T.O. 1F-105-945)

Releases lap belt and 
shoulder harness. Fires 
rotary actuator

Separator/Rotary
Actuator

1 2 Behind headrest(s) Separates man/seat

Quick Disconnect(s) 
-Unmodified 

by
T.O. IF-105-945

1 2 Left side of seat on 
acft below F-105B-20. 
Right side of seat 
frame on acft above 
F-105B-20

Safes canopy/seat ejection 
systems

-Modified 2 4 Upper right side of 
seat frame
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Table 2. F-105 Egress System Components (Continued)

ITEM

QUANTITY 
BY ACFT 
MODEL LOCATION FUNCTION

Gun, Drogue Chute (on 
a e f t  m o d i f i e d  by T .O . 
I F - 1 0 5 -1047 )

B/D F

Lower l e f t  hand a f t  
c o r n e r  o f  s e a t

Deploys Drogue Chute1 2

A c t u a t o r ,  D eploym ent 
Gun (on a e f t  m o d i f i e d  
by T .O . 1 F -1 0 5 -1 0 3 8 )

1 2 L e f t  s i d e  o f  s e a t  b e lo w  
c h a f f  d i s p e n s e r

Arms t h e  p a r a c h u t e  d e p l o y ­
ment gun

R e e l ,  I n e r t i a ,  Powered 
(on  a e f t  m o d i f i e d  by 
T .O . 1 F -105F -542 )

1 On a f t  s e a t When e j e c t i o n  i s  i n i t i a t e d  
from  fo r w a r d  c o c k p i t ,  a f t  
c o c k p i t  o c c u p a n t  i s  r e ­
t a i n e d  in  e j e c t i o n  p o s i ­
t i o n  .

NOTE: I f  th e  p i l o t ( s )  s q u e e z e ( s )  o n ly  on e  t r i g g e r ,  an M3 i n i t i a t o r  w i l l  be  fou n d
in  an u n f i r e d  c o n d i t i o n  i n  th e  r i g h t  o r  l e f t  l e g  b r a c e ( s )  .

Table 2k. F-105 Egress System Explosive Component Recap

EXPLOSIVE ITEM

AIRCRAFT MODEL

B D F

I n i t i a t o r ,  M3 4* o r  5 4* o r  5 7* o r  9

I n i t i a t o r ,  d e l a y ,  M31 - - 1

T h r u s t e r ,  M9 1 1 2

R em over , M4 1 1 -

A c t u a t o r /R e m o v e r - - 2

I n i t i a t o r ,  d e l a y ,  M26* 1 1 2

C a t a p u l t ,  M3 1 1 2

C a t a p u l t ,  R o ck e t* 1 1 2

I n i t i a t o r ,  d e l a y ,  M32 1 1 2

R o t a r y /A c t u a t o r 1 1 2

Gun, Drogue c h u t e ,  RA061D0012-3 1 1 2

R e e l ,  I n e r t i a ,  Powered - - 1

♦ A i r c r a f t  m o d i f i e d  by T .O . 1 F -1 0 5 -9 4 5
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Table 3. Karens System - F-Uc/l) and RF-UC Explosive Items

ITEM QTY LOCATION FUNCTION

I n i t i a t o r ,  M3 2 1 on t h e  b a c k  o f  
e a c h  s e a t

O p e r a t e s  g a s  v a l v e  
and d i r e c t s  a i r  p r e s ­
s u r e  t o  c a n o p y  a c t u a ­
t o r  (1375  PSI)

I n i t i a t o r ,  M3 2 1 b e h i n d  e a c h  s e a t ,  
on t h e  f u s e l a g e ,  on 
l e f t  s i d e  o f  c o c k p i t

O p e r a t e s  gas  v a l v e  
and d i r e c t s  a i r  p r e s ­
s u r e  t o  ca n o p y  a c t u a ­
t o r  (1 3 7 5  PSI)

G u i l l o t i n e  F i r i n g  
C a r t r i d g e

2 1 on e a c h  f o r w a r d  
r i g h t  s i d e  o f  e a c h  
s e a t  b u c k e t

C r e a t e s  gas  p r e s s u r e  
t h r o u g h  g a s  l i n e  t o  
o p e r a t e  g u i l l o t i n e  
b l a d e  a s s e m b l y ,  s e v e r ­
i n g  p e r s o n n e l  p a r a ­
c h u t e  w i t h d r a w a l  l i n e

C a t a p u l t  Gun 
C a r t r i d g e

6 3 b a c k  o f  e a c h  s e a t  
w i t h i n  th e  c a t a p u l t  
i n n e r  tu b e  (1 p r i ­
m a ry ,  2 a u x i l i a r y )

Gas p r e s s u r e  e j e c t s  
s e a t s  fr o m  a i r c r a f t

D rogue  Gun 
C a r t r i d g e

2 W it h i n  t h e  d r o g u e  gun 
a s s e m b l y ,  on th e  l e f t  
v e r t i c a l  beam o f  th e  
main beam a s s e m b ly

P r o d u c e s  g a s  p r e s s u r e  
t o  p r o p e l  p i s t o n ,  p u l l ­
i n g  d r o g u e  p a r a c h u t e s  
f r o m  c o n t a i n e r

Cartridge MBEU/2250RU 
(T.O . 13A5-32-501) 2

Within rocket igniter 
assembly bottom of seat 
pan

Arms rocket motor

Initiator, 32-72317-3 
(T.O. 1F-4-663)

1 Front cockpit, left side of 
canted bulkhead

Egress system booster initiator

Rocket Pack MBEU/
1850RU (T.O . 13A5-32-501)

2 Bottom of seat pan Assists in seat ejection

Initiator, 32-72317-3 
(T .O . 1F-4-663)

1 Under left console rear 
cockpit

Egress system booster initiator

Initiator, 32-72317-11 
(T.O. 1F-4-663)

1 Rear cockpit left side of 
canted bulkhead

Egress system booster initiator

Actuator, Sequence 
(T .O . 1F-4-663)

2 Cockpit seat rail asseembly Sequence seat ejection

Initiator, 32-72317-3 
(T.O. 1F-4-663)

1 Rear cockpit under 
right console

Egress system booster 
initiator

Gas Generator 
(T.O. 13A5-32-501) 2

1 near inertia lock 
reel on each seat

Operates inertia lock 
reel
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Table 4. A-1E Egress System Components

ITEM QTY LOCATION FUNCTION

Canopy Cutter Assembly 1 Cockpit sliding 
enclosure

Cuts out canopy

CDF Lines 2 Canopy and take-up 
assembly

Connects junction blocks 
to ballistic manifold

MDF Lines 2 Canopy (interconnects 
junction blocks)

Cuts out canopy

Junction Block 
(shape charge booster)

2 Forward canopy frame Cuts forward canopy 
frame

Cutter Block 
(shape charge)

2 Forward canopy frame Cuts forward canopy 
frame

Auxiliary Canopy Removal 
Assembly

1 Upper center of 
forward cockpit 
structure

Cuts out canopy

CDF Lines (assembly 
booster and detonator)

2 Connect auxiliary system 
control box to MDF lines 
in canopy through the 
ballistic manifold

Bellcrank Housing 1 Left seat rail Mechanical-Ballistic 
firing junction. Fires 
ballistic manifold

CDF Lines 2
Ballistic Manifold 2 Left seat rail 

(side by side)
Initiates a signal 
through CDF lines to 
canopy removal systems 
and launcher cartridge

CDF Lines 5

Launcher Assembly 1 Back of seat Ignites and launches 
extraction rocket

CDF Lines 2
Cartridge (0.5 sec. 
delay)

1

Extraction Rocket 1 Back of seat (attached 
to crew members 
shoulder harness by 
a 10-foot pendant line)

Pulls crew member from 
aircraft

Parachute Pack Assembly 1 Seat back-rest Air-drop survival

Timer w/time-delay 
cartridge

1 Transmits gas to pendant 
disconnect actuator

Pendant Disconnect 
Activator (3 
cartridges)

1 Releases pendant dis­
connect assemblies 
from both shoulder 
straps. Deploys para­
chute



EVALUATION QUESTIONS
1. Initiators used in egress systems may be fired fT\c(tk akj i da, 1

o r

2. T or F. The rotary actuator used in the F-100 egress system 
does not contain an explosive cartridge,

3. Initiators are used to function other items in an egress 
system. These items are: fifty &ro fl , / Q /
(Lrv 4 ft^lt___> ________ 1 " ___ > and

U. T or F» When removing an exactor operated egress component, 
you should always remove the exactor from the item as soon as possible.

5. The electro-mechanical ballistic remover can be used to
remove the 8>pv|_________  on "the F - / O 5  F  aircraft.

6. T or F. The electro-mechanical ballistic remover contains
one explosive cartridge fired by gas pressure from an initiator. TfbuF

7. When disposing of a HAPEC type seat catapult, care must be
taken to prevent it from n Is i v>. <. f\ f n  bow.i^_______ •

8. A - - . _„pult with no gas port in the top trunion would 
indicate that a ffft p e ( L _____ type catapult is installed.

9. The F-100D aircraft has a total o f ______$_______  egress
items.

10. There are _____ J5_______ initiators used in the F-100D
aircraft.

11. There is an / jp \ 4-n «\> located at TCL of the F-105 fuselage.
12. The F-105D egress system contains ( j )_______  explosive

items.
13. The quantity of initiators that could be functioned to fire

the electro-mechanical ballistic remover in the F-105D is Lj________ .
lU. There are a total of rJ  Cl)*____  egress items associated

with the F-105F.
15. In clearing an incident involving a F-105D aircraft, you should

account for A (}]_______ initiators.
16. The canopy remover system for the F- ^  consists of an

/A j . f , ______ and /n____________  system.
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IT. There axe 6  __ initiators used in the egress
system on the F-U aircraft.

18. There are a total of Q________ egress items used in
a F-J+ aircraft.

19. T or(5f) The Martin-Baker seat catapult is fired by gas 
pressure from the initiator which is located behind the head rest.

20. The guillotine cartridge is located /km Rezf on
the F-1+ aircraft.

(

21. T or^F^ Installation of a safety pin in the mechanical 
shackle release system (Barostat) prevents the cartridge from 
firing to function the man-seat separation mechanism.

22. (T^or F. The egress system used in the A-1E aircraft uses 
MDF to remove the canopy.

23. T The rocket motor used in the A-1E aircraft is fired
by gas pressure.

2k. T orfF^ To safe the A-1E extraction rocket, you must install 
a ground safety pin in the right hand seat handle.

25. The drogue gun used in the A-1E aircraft is located

2 6 . Match the following:
(1) Yankee system: Q  ̂ Q ^ ______
(2) F-105 aircraft: ft^ J^

(3) F- k aircraft: Q  _____
(1+) F-100 aircraft: Q  U  J

(A) No initiator in fuselage
(B) Two firing methods for 

catapult
(C) Lead styphnate
(D) Rocket pack
(E) Thruster
(F) Shape charges
(G) Ml exactor
(H) Rotary actuator
(I) Initiator TCL 
(j) RAPEC
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Student Text 3AZR 46470-1

Chapter 9

Aircraft Guns and Pods and Miscellaneous Hazards

OBJECTIVES: The purpose of this text is to supply knowledge to the 
EOD technician for identification, basic operation, clearing and safing 
of aircraft guns and pods. Also, to familiarize them with miscellaneous 
hazardous components that could be encountered on the F-100, F-105,
F-4, and A-l series aircraft.

INTRODUCTION! Aircraft guns and pods have always presented a problem 
to the EOD technicians who have had to walk around or work on them in an 
aircraft crash. Also, many instances have occurred where EOD personnel 
were the only people capable or available to safe the gunnery systems on a 
transient aircraft. These are just two of the reasons why they are dis­
cussed. Another problem to the EOD technician is the location of miscella­
neous hazards that are not part of major systems. These hazards may be 
explosive or no-explosive. The F-100, F-105, F-4, and A-l series aircraft 
are the only ones discussed because these are the workhorses in SEA and 
a good working knowledge of these aircraft will help in handling all type 
aircraft incidents. There is no specific or set pattern for disposal or 
destruction of aircraft guns and gun pods and possible approaches to disposal/ 
destruction will be discussed for each system covered in the classroom.

M3 CALIBER .50 MACHINE GUN
1. Use of Gun

The M3 caliber .50 machine gun is a common aircraft and ground- 
mounted weapon which was used during World War II. It is now used in SEA 
on A-26 (8 guns), T-28 (2 guns), B-57 (8 guns), and in the tail turrets of 
B-52 (4 guns) aircraft. It can also be found on a tripod or in various 
vehicle-mounted configurations. See figure 1 for a typical application 
of the M3 caliber .50 machine gun.
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G U N  C H A R G E R

Figure 9-1. M3 Caliber .50 Machine Gun Mounted in a Gun Pod
(T-28)

2. Ammunition
The M3 uses caliber .50 percussion primed ammunition.

3. Safety Precautions
The following safety precautions pertain to the M3 caliber .50 machinegun: 
o Never walk in front of the gun until you are sure it is safe and clear,
o Disconnect electric leads only from solenoids and not from gun chargers,
o Never put hands into the receiver assembly, 
o

bled.
Do not disconnect or cut gun charger hoses until the system has been



4. Safing Procedures

This procedure applies only to guns fired by an electric solencid 
and is accomplished by disconnecting the electrical lead from the solenoid.

CAUTION

Disconnecting the electrical lead from gun 
chargers on some systems can cause the gun 
to fire. Refer to the applicable TO for 
additional information.

5. Clearing Procedures
To prevent accidental firing of the gun due to personnel error or by 

a round "cooking off"in the chamber, you must clear the gun by removing the 
round from the chamber and isolating the gun from its source of ammunition.
To accomplish this on the M3 caliber .50 follow the steps below and use 
figure 9-2 as a reference.

a. Lift the cover (callout 7) and remove the ammo belt. (The belt may 
be fed to the gun from either side.)

b. Check position of the bolt.

1. If bolt is at the rear, remove round by pushing it down 
with a suitable tool. DO NOT USE FINGERS.

2. If bolt is forward, check the bolt face for the presence of 
a round; if no round is visible, the gun is clear.

3. If round is visible, remove it by one of the following methods
(1) If manual charging handle is present, pull it rearward.

4. If operation is known, activate the gun charger.
5. The easiest method under most circumstances is:

WARNING
Do not attempt this procedure if the 
bolt is in the rear position.
(a) Depress the lock button and lift up on the backplate 

latch. Pull upward on the backplate and remove it 
(callout 1).

(b) Pry the driving spring out of the retaining hole and 
remove it (callout 2)

(c) Slide the bolt to the rear and remove the round 
(callout 4).
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1- B A C K  P L A T E  * S $ | M B L Y  .
2 -  D R IV IN G  S P R IN G  R O D  W / S P R IN G  A S S E M B L Y
3 -  B O L T  S T U D  -
4 -  B O L T  A S S E M B L Y
5 - B A R R E L  B U F F E R  G R O U P
6 -  B A R R E L  A N D  B A R R E L  E X T E N S IO N  G R O U P

7 - C O V E R  / G R O U P  ? *  • 
0 -R E C E IV E R  A N D  B A R R E L  J A C K E T  G R O U P

i

Figure 9-2. M3 Caliber .50 Machine Gun (exploded view) 
M60 7.62-MM MACHINE GUN

1. Use of Gun
The M60 machine gun, like the M3 machine gun, is a versatile weapon.

It can be used as a ground-, vehicle-, helicopter-, or aircraft-mounted 
weapon, it can be fired manually by using a trigger or electrically by using 
a solenoid. Figure 9-3 shows a typical application of the M60 machine gun.

Figure 9-3. M60 Machine Guns Mounted in a Sponson
(0V-10 Aircraft)
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2 . Ammunition

The M60 machine gun uses 7.62-mm percussion primed ammunition.

3. Safety Precautions

The following safety precautions apply to the M60 machine gun:
a. Never walk in front of the gun until you are sure it is safe and

clear.
b. Never put hands into the receiver assembly.

4. Safing Procedures
Safing of the electrically fired M60 machine gun is accomplished by 

disconnecting the electrical lead from the firing solenoid.
5. Clearing Procedures

Clearing is accomplished on the M60 machine gun by performing the 
following steps:

a. Unlatch and lift the cover assembly and remove the ammunition 
belt. (The belt may be fed to the gun from either side.)

b. Pull the bolt to the rear using the cocking handle provided. This 
action should eject the round if one is present. If the round is not ejected, 
remove the round through the side port using a suitable tool. DO NOT USE 
FINGERS.

M3 AND M24 20-MM AUTOMATIC GUNS

1. Use of Guns
Both the M3 and the M24 automatic guns are used in Southeast Asia on 

the A-l series aircraft— the M3 on the A-1E and the M24 on the A-1H and J 
(see figure 9-7). They could be interchanged, however, because they are 
identical in appearance and differ only in the method used to fire their 
ammunition. Safing and clearing procedures will also be the same for 
both types. Figure 9-4 shows the M3 20-mm automatic gun.
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Figure 9-4. M3 20-nun Automatic Gun without Feeder Mechanism
2. Ammunition

The M3 20-mm automatic gun uses percussion-primed ammunition whereas 
the M24 automatic gun uses 20-mm electric-primed ammunition.

CAUTION

Some types of 20-mm ammunition currently used in the M3 
20-mm automatic gun have a fuze that is "nonbore safe."
This feature makes this ammunition more sensitive to 
rough handling.

3. Safety Precautions
The following safety precautions apply to the M3 and M24 20-mm automatic

guns.
o Never walk in front of the gun until you are sure it is safe and clear.
o Never put your hands into the receiver or the feeder mechanism.
o Do not cut or disconnect the hose to the gun charger until the system 

has been bled. This system is pressurized to 1500 psi.
o Do not remove the trigger mechanism until the bolt has been blocked.
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4. Safing Procedures

Safing of the M3 20-tnm cannon is accomplished by disconnecting the 
electrical lead from the electric trigger mechanism located at the rear of 
the gun on the bottom.
5. Clearing Procedures

Clearing of the M3 20-ram cannon is accomplished by performing the 
following steps:

a. If the bolt is in the retracted position, install the gun-clearing 
block (see figure 9-5) or suitable substitute to prevent the bolt from moving 
forward to the battery position.

WARNING
The gun clearing block will allow the bolt 
to come forward to within 1/2 inch of battery 
position and prevent the gun from firing.
Fingers will be crushed if they are in the 
receiver assembly and the bolt is accidentally 
released. Removal of the trigger mechanism 
will allow the bolt to come forward.

b. Remove the ammunition from the feeder mechanism by pushing in and 
turning the 5/8-inch hex nut on the end of the feeder toward the rear of the 
gun. Turn this nut in the direction opposite to that which feeds ammunition 
to the gun.

WARNING
The feeder mechanism is spring wound. If it is 
not completely de-torqued, it could cause severe 
injury to fingers or hands. KEEP YOUR HANDS OUT 
OF THE FEEDER.

c. Disconnect the ammunition and link chutes from the feeder mechan­
ism.

d. Disconnect torque lever (from lower part of feeder) by pushing down 
and prying out with a large screwdriver.

e. Lift up on the feeder release handle, grasp feeder, and lift it out 
(see figure 9-6).

f. Check the breech for the presence of a round. If there is no round 
visible, the gun is clear.
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g. If there is a round present 
and the bolt is to the rear, remove it 
by pushing it down and out the expen­
ded case chute.

h. If the bolt is forward, pro­
ceed as follows:

CAUTION
Do not stand behind the gun 
while performing these pro­
cedures .

1. Remove the large nut from the 
rear of the gun. (This will be under 
considerable spring tension.)
2. Remove the operating spring from 
the gun

Figure 9-5. Gun Clearing Block

3. Pull out on the lock button and slide the backplate off the gun.
4. Using a suitable tool, unlock and force the bolt to the rear.

5. Remove the round from the face of the bolt.

FEED MECHANISM INSTALLATION

D E T A IL -E E E D E K  REMOVAL

Figure 9-6. Feeder Installation and Removal
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Figure 9-7. Typical M3 Installation in A-1E Aircraft
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M39 20-MM AUTOMATIC GUN
1. Use of Gun

The M39 gun is an electrically fired, belt-fed gun, using the drum 
(revolver) principle of operation. The aircraft in SEA that use this gun 
are the F-100D (4 guns), F-100F (2 guns), F-5A (2 guns), and the B-57 (Aguns). 
Figure 9-8 shows a typical application of the M39 automatic gun.

2. Ammunition

The M39 20-mra automatic gun uses 20-mm electric primed ammunition.

Safety Precautions

The following safety precautions pertain to the M39 gun:
o Do not walk in front of the gun until you are sure it is 

safe and clear.
o Before working on the gun, be sure it is not "over-centered."
o Be sure you have control of the drum before removing the 

drum shaft.
o  N e v e r  u s e  t h e  m a n u a l c h a r g e r  u n l e s s  a b s o l u t e l y  n e c e s s a r y .
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M-39A3 GUN

GUN GAS 
DEFLECTOR 
DOOR

PURGE AIR 
INTAKE DOOR 
(EXTENDED)

EXPENDED LINKS
STOWAGE
COMPARTMENT

PURGE AIR 
EXHAUST DOOR 
(EXTENDED)

Figure 9-8. Typical 
automatic

Application of M39 
gun (F-5A)
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2. Safing Procedures

Safing the M39 gun is accomplished by disconnecting the electrical lead 
located on either side of the dtum cradle assembly, aft of the drum (refer to 
figure 9-9).
3. Clearing Procedures

To clear the M39 gun, proceed as follows: (refer to figures 9-9 and 9-10).
a. Remove the cartridge case ejection chute from the rear of the feeder 

(figure 9-10, callout 21).
b. Raise the two feeder lock plunger assemblies and remove the feeder 

(figure 9-10, callout 22).
NOTE

It is not recommended that the ammunition feed 
chute be disconnected from the feeder.

c. Unlock the barrel and drum latch plungers by depressing the lock
ball and sliding the lock latch plunger outward (figure 9-10, callout 16).

d. Raise the drum shaft latch plunger (figure 9-10, callout 18).
WARNING

When installed in some aircraft, the gun is 
positioned in such a way that the drum will 
fall out when the shaft is removed. This 
drum is heavy and could contain live ammuni­
tion. Support the drum securely while re­
moving the drum shaft.

e. Remove the drum shaft (figure 9-10, callout 12).
f. Remove the drum (figure 9-10, callout 20). The gun is now clear.
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FEEDER ASSEMBLY DRUM ASSEMBLY DRUM CRADLE 
ASSEMBLY

BARREL

THREE-QUARTER RIGHT VIEW

RECEIVER ASSEMBLY

LINK EJECTION 
CHUTE

RECEIVER 
END PLATE

CASE EJECTION 
CHUTE

DRUM SHAFT LATCH
FEEDER SHAFT 
LOCK

THREE-QUARTER LEF T  VIEW

FIRING CIRCUIT 
ELECTRICAL RECEPTACLE

FEEDER SHAFT

Figure 9-9. M39 20mm Automatic Gun
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-14

VO

BARREL
RECOIL SPRING ASSEMBLY
WASHER
PIN
NUT
RECEIVER
END PLATE LATCH
SWITCH CAM
OPERATING SLIDE GROUP 
OPERATING GUIDE 
OPERATING SPRING  
DRUM SHAFT

R ECE IVER  END PLATE  
FEEDER  MOUNTING PINS 
DRUM CRA D LE ASSEMBLY  
LOCK LATCH PLUNGER  
TUBE LATCH  PLUNGER  
DRUM SHAFT LATCH PLUNGER  
ADF MECHANICAL STOP 

DRUM ASSEMBLY  
FEEDER
FEEDER  LOCK PLUNGER ASSEMBLY  
FEEDER SHAFT

I I

/ 10

- -j

Figure 9-10. Major Components of the M39A2 20-mm Automatic Gun



M61 AND GAU-4 20-MM AUTOMATIC GUNS

1. The M61 and GAU-4 automatic guns are the latest concept in aircraft, 
rapid-fire automatic weapons. These guns employ the gatling principle of 
operation. The M61 is used in SEA on F-4E, F-105, C-130, and C-119 aircraft, 
and in the SUU-16 gun pod. The GAU-4 gun is used in the SUU-23 gun pod.
The EOD procedures for both guns are identical.
2. Ammunition

Both the M61 and the GAU-4 guns use 20-mm electric-primed ammunition.

3. Safety Precautions
The following safety precautions pertain to the M61 and GAU-4 guns: 
o Never walk in front of the gun until you are sure it is safe and

clear.
o Be sure the clearing sector cam remains engaged at all times while 

working around the aircraft.
o Never put hands into the barrels until you are sure what you are

doing.
4. Safing Procedures

Safing of the M61 gun is accomplished by disconnecting the electrical 
lead on the top half of the receiver section (see figure 9-11).

5. Clearing Procedures
To clear the M61 gun, follow these steps:
a. Push in and secure the clearing sector cam. This cam is located

on the bottom of the receiver near the back plate of the gun (see figure 9-12)
WARNING

In most installations this gun is driven by an 
electric drive motor. Be sure that armament 
switches are OFF or electrical power to the 
motor is disconnected before putting hands 
into barrels.

b. Rotate the barrels in a clockwise direction so that all six barrels 
make one complete revolution. This will track all bolts to the rear and,
as long as the clearing sector cam is down, will prevent a h f rounds from the 
battery position.
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Electrical Connector

Figure 9-11. M61 20-mm Automatic Gun

Figure 9-12. Right Side of M61 Showi 
of Clearing Sector Cam ng Position

9-16



SUU-16 AND SUU-23 GUN PODS

1. Use of Gun Pods
The SUU-16 and SUU-23 gun pods are currently being used in SEA on 

F-100 and F-4 series aircraft. The SUU-16 contains the M61 gun, while the 
SUU-23 contains the GAU-4 gun. Both pods carry approximately 1200 rounds 
of ammo contained in a drum. These pods can be loaded on any external sta­
tion of an aircraft that has 30-inch suspension and the weight capacity. 
These pods weigh approximately 1750 pounds each (see figures 9-12 and 9-15).

Figure 9-13. Location of Ram-air Turbine Door and the Side 
Cowling Latches on the SUU-16 Gun Pod

Figure 9-14. SUU-16 Gun Pod with 
RAT Door Extended
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Figure 9-15. GAU-4 in SUU-23 Gun Pod



2 . A m m u n it io n

Both the SUU-16 and SUJ-23 gun pods use 20-mm electric-primed ammunition.
3. Safety Precautions

The following safety precautions pertain to the SUU-16 and SUU-23 gun
pods:

o Observe all safety precautions listed for the M61 and GAU-4 guns, 
o Stay clear of the RAT (ram air turbine) door on the SUU-16 gun pod. 
o Use handling equipment for downloading the pod.

4. Safety Procedures
To safe the SUU-16 and the SUU-23 gun pods, use the following steps:
a. Disconnect pod electrically from the aircraft if possible (aft of 

rear lug.
b. Remove the side cowling by disengaging the five truck latches (see 

figure 9-13)
WARNING

The SUU-16 gun pod has a ram air turbine door 
directly aft of this cowling (figure 9-13).
Stay clear of this door. Should it operate 
inadvertently, it will extend or retract in 
1/10 of a second (see figure 9-14)

5. Clearing Procedures
To clear the gun in either the SUU-16 or SUU-23 gun pod, follow the 

clearing procedures for the M61 or GAU-4 gun as applicable.
LIN K LESS FEED SYSTEM

1. Use of Linkless Feed System
The linkless feed system is used only in the nose of F-105 series air­

craft. It consists of an M61 gun and a 1028-round ammo drum (see figure 9-16).
2. Ammunition

The linkless feed system uses 20-mm electric-primed ammunition.
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3. Safety Precautions

The following safety precautions apply when working on the linkless 
feed system:

a. Follow all safety precautions listed for the M61 gun.

b. Push the hydraulic de-clutch button BEFORE putting hands into 
barrels.
4. Safing Procedures

To safe the linkless feed system, open the louvered door on the left 
side of the aircraft below the windscreen and disconnect the electrical lead 
from the M61 (see figures 5-11 and 9-16).
5. Clearing Procedures

To clear the linkless feed system, use the following steps:
a. Depress and secure (safety wire, tool, etc) the clearing sector 

cam down.
b. Open the panel that covers the barrels.
c. Turn the dzus fastener and open the small access cover located 

below the barrels.

d. Push in the hydraulic de-clutch button and the barrels should rotate.

e. If the barrels did not rotate, rotate them by hand while still 
pushing the button.

M61A1 GUN SYSTEM

1. Use of the M61A1 Gun System
The M61A1 gun system is used on the F-4E aircraft. It consists of an 

M61A1 gun and a 645 round drum (see figures 9-17 and 9-18).
2. Ammunition

The M61A1 gun system uses 20-mm electric-primed ammunition.
3. Safety precautions for the M61A1 gun system are the same as the safety 
precautions for the M61 gun.
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SEE DETAIL G 

SEE DETAIL H

SEE DETAIL C

SEE DETAIL 8

SEE DETAIL D

E J j S f  A  \ , 1. . GlUN COMPARTMENT s c a v e n g e  doc*
i :  o \j n  c o m p a r t m e n t  Sc a v e n g e  d o o r  v a l V e
3. G U N  CONTROL UNIT
4. CLEARING S IG N AL DEVICE

I /  SEE DETAIL E 5. Q U N  G AS PURGE V A iyE

l , /  ( ) ] 6. HYDRAULIC TWO LEVEL FLOW VALVE
H i ,  L y / 7. HYDRAULIC FILTER

8. NOSE G U N  UNIT

SEE OETAIL F

Figure 9-17. M61A1 Gun System
in F-4E Aircraft

Figure 9-18. Internal Gun System, M61A1
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4. Clearing Procedures

To clear the M61A1 system, follow the steps used for the M61 gun.
GAU-2 7.62-MM "MINI-GUN"

1. Use of the Gun

The GAU-2 is better known as the "Mini-Gun." It also has six barrels 
and operates on the gatling principle. It is currently used in SEA on heli­
copters, A-37 aircraft, the AC-47, AC-119A and C-130 gunships, and in the 
SUU-11 gun pod. Figure 9-19 show typical application of GAU-2 "mini-gun".

Figure 9-19. Typical Application of GAU-2 "Mini-Gun"
(A-37)
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COVER SAFING SECTOR

Figure 9-20. GAU-2 7.62-mm "Mini-Gun"
2. Ammunition

The GAU-2 gun uses 7.62-mm NATO percussion-primed ammunition.
3. Safety Precautions

When working on the GAU-2 gun, comply with the following safety precautions: 

o Never walk in front of the gun until you are sure it is safe and clear, 
o Never rotate the gun barrels until the gun is clear.
o Keep hands away from barrels until the drive motor has been disconnected.

4. Safing Procedure
To safe the GAU-2 gun, use the following steps:
a. Disconnect the electrical lead to the drive motor. If you are not 

sure which lead it is, disconnect them all.
b. Remove two long and two short pins and remove the cover plate and 

safing sector (see figures 9-20 and 9-21)
WARNING

Rotating the barrels before the above step 
has been accomplished will cause the gun to 
fire.
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To clear the GAU-2 gun, rotate the barrels to remove all rounds from 
the gun.

5. Clearing Procedures

1. Use of SUU-11 Gun Pod
The SUU-11 gun pod uses the GAU-2 "Mini-Gun" and can be loaded on 

any external bomb rack having a 14-inch suspension. The pod carries 
1500 rounds in a drum. This pod also carries its own battery for electri­
cal power.

Aircraft power is used only to keep the battery at full charge (see 
figure 9-22).
2. Ammunition

The SUU-11 gun pod uses 7.62-mm percussion-primed ammunition.

RELEASE PIN

RELEASE PIN

Figure 9-21. GAU-2 Gun Showing Cover and Safing
Sector

SUU-11 GUN POD
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3. Safety Precautions
The following safety precautions are applicable to the SUU-11 gun pod: 
o Follow all safety precautions listed for the GAU-2 gun. 
o Handle the battery pack with care (wet acid hazard). 
o Remember this pod carries its own power supply.

BATTERY ACCESS ELECTRICAL CONNECTION

Figure 9-22. SUU-11A Gun Pod

4. Safing Procedures
To safe the SUU-11 gun pod, perform the following steps:

a. Remove the rear fairing assembly and unlock and slide the battery to 
the rear. Doing this automatically disconnects the battery from the pod.

b. Reach in the rear hole on the left side of the pod and disconnect the 
lead from the drive motor. This is disconnected by pulling, not by turning.

NOTE
The forward fairing may be removed to accom­
plish the next step.

c. Remove the four pins and the cover and safing sector from the GAU-2 
(see figure 9-21).
5. Clearing Procedures

To clear the SUU-11 gun pod, perform the same steps as for clearing the 
GAU-2 gun.
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MISCELLANEOUS AIRCRAFT HAZARDS

1. General
a. Battery Systems. Aircraft batteries supply power to function most 

electro-explosive devices and should be disconnected If possible. Aircraft 
switches may perform the same function, but the condition of electrical 
wiring in an aircraft crash cannot be determined, so the switches may not 
perform the function. Disconnecting at the battery is a positive means
of breaking power to the aircraft electrical systems. Most aircraft batteries 
have a quick disconnect at their terminals. Turning the wheel on this dis­
connect counterclockwise will disconnect it.

WARNING
Battery fumes are highly explosive. Keep open 
flames and spark producing devices away from 
batteries.
The batteries contain acid which may cause 
burns to the skin. If spilled on the body, 
wash affected areas thoroughly with water 
and then apply bicarbonate of soda, if 
available, until medical treatment can 
be obtained.
Spilled fuel/fuel vapor may be present in 
the vicinity of crashed aircraft. Common 
sense and good judgment should be exercised 
when disconnecting the battery or elec­
trical leads under these conditions to 
avoid arcing of the battery voltage.

b. Guns. Since guns have already been covered in the beginning of 
this chapter, this section deals only with the location, number, and type 
of guns by aircraft.

c. Ammunition. This section deals with location, type and amount of 
ammunition by aircraft. Most ammunition found in SEA is HEI and should be 
handled with care. 20-mm ammunition can be electric or percussion fired and 
the fuzing can be "Bore" or "Non-Bore" safe depending on the aircraft in 
which it is used.

WARNING
20-mm electrically primed ammunition is an electro­
explosive device and should be handled accordingly. 
Personnel will ground themselves to the aircraft 
before handling 20-mm ammunition. It may also fire 
by percussion. 2 0 - m m HEI ammunition with the PD 
fuze 175 is relatively "Non-Bore Safe" and should 
be handled with extreme care.
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d. Engine starter cartridges. Aircraft carry both operational (located 
in thestarter breech) and spares. They do not have to be present, but the 
locations should be checked to be sure. Spare cartridges should still be 
packaged in their original containers. If a cartridge is not in its container, 
be sure it is shunted out before handling. (figure 9-23)

WARNING
Engine starter cartridges are electro-explosive 
devices and should be protected from electro­
magnetic transmitting systems.
Be sure all power is disconnected from the 
aircraft before removing the operational 
cartridge from the engine starter breech.
Personnel should ground themselves to the 
aircraft before removing starter cartridges 
and never let the cartridge contacts come in 
contact with the aircraft skin.

AMOCO OUN MATHIESON

Figure 9-23. Shorting Out Engine 
Starter Cartridges
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e. Survival Kits. Although survival kits vary from aircraft to air­
craft, they all contain basically the same items. Some of the hazardous items 
which may be found are:

(1) Small arms ammunition (calt .22 hornet or .38 special)

(2) MK 13 Day and Night signal* (see figure 9-24)

(3) A/P 25S1, Personnel Distress Signals Kits (see figure 9-25)
NOTE

In some cases, the items listed above may 
be carried in a survival vest located on 
the aircrew members body if present.
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IGNITERS

Figure 9-24. Marine Smoke and Illumination 
Signal, AN-MK13 Mod 0

PROJECTOR SIGNAL
(CUTAWAY) (CUTAWAY)

Figure 9-25. Personnel Distress Signal 
Kit, A/P 25S1
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2. F-100D & F Model Aircraft

a. Battery. The battery for the F-100, all models, is located on the 
left hand side below the canopy. (see figure 9-26)

b. Guns. The gunnery system of the F-100D consists of four M39 20-rnm 
guns and the F-100F of two M39 20-ram guns. The guns are located in the bottom 
forward section of the fuselage outboard of the nose wheel in gun bays. The 
F-100D has two guns on each sice while the F-100F has one gun on each side, 
(see figures 9-27 and 9-28)

c. Ammo.

(1) The ammunition system for the F-100D consists of 200 rounds 
in each of four ammo cans located two on each side above the guns under a 
separate panel, (see figures 9-28 and 9-29)

(2) The ammunition system for the F-100F consists of 164 rounds 
in each of two ammo cans located one on each side above the guns under the 
same panel, (see figure 9-27)

(3) All models of the F-100 use 20-mm electric-primed ammunition 
with "bore-safe" fuzing.

d. Engine Starter Cartridges: F-100 D/F:
(1) The operational starter cartridge (1 ea.) is located in the 

breech under the panel directly forward on the tail hook mount on the 
bottom center line. Door F74. (see figure 9-30)

(2) The spare engine starter cartridge (1 ea.) is located in 
the center portion of the left link access bay under the leading edge of 
the left wing aft of the gun bay. (see figure 9-30) PANEL F35.

(3) The F-100 uses the MXU-4/A starter cartridge. 

e* Miscellaneous Hazards
(1) The survival kits in the F-100 are located in the buckets of 

the ejection seats.
(2) Some F-100 aircraft may contain classified equipment destroyers. 

Consult ECM personnel for further information.
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ACCESS DO OR F31

Figure 9-26. Battery Location of F-100 Aircraft (All Models)

Figure 9-27. Gunnery System F-100F Aircraft



LH A M M U N IT IO N  B O X  
ACCESS D O O R -----------------

LH G U N  
C O M P A R TM EN T 
D O O R -------------------------------

LH EXPENDED LINK 
C O M P A R TM E N T D O O R

Figure 9-28. Gunnery System (Left Hand Side) 
F-100D Aircraft

Figure 9-29. Ammunition Can (Typical) 
F-100D Aircraft
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PANEL F35
(VIEW -  L E F T  SIDE OF AIRCRAFT)

SPARE STARTER CARTRIDGE LOCATION

OPERATIONAL STARTER CARTRIDGE LOCATION

Figure 9-30. Location of Operational and Spare 
Engine Starter Cartridges - F-100D/F 

Aircraft
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3. F-105D & F Model Aircraft

a. Battery. The battery for the F-105D/F aircraft is on the right 
hand side below the front windshield under access door FF6 8 . (see figure 
9-31)

b. Gun. The gunnery system for the F-105D/F aircraft consists of 
one M61 20-mm automatic gun located on the left side of the fuselage nose 
section under the louvered panel. Panel FF15. (see figure 9-32)

c. Ammo. The ammunition system for the F-105D/F aircraft consists 
of 1028+1 rounds located in a drum. The drum is located under a panel on 
the upper right side of the fuselage nose section. The F-105D/F uses 20-mm 
electric-primed ammunition with "bore-safe" fuzing. (see figure 9-32)

d. Engine Starter Cartridges. F-105D/F aircraft may carry one 
operational and one or two spare starter cartridges. The operational car­
tridge is located in the breech inside door FF107. The spare cartridges 
are located behind access doors FF45 and FF46 on unmodified aircraft, and 
behind FF44 on aircraft modified by T.O. 1F-1050947. All of these access 
doors are located on the bottom centerline aft of the bomb bay doors. The 
F-105D/F uses the MXU-4/A starter cartridge. (see figures 9-33 and 9-34)

e. Miscellaneous Hazards
(1) Survival kits. The survival gear in the F-105D/F may be 

located either in the bucket of the ejection seat or on the person of 
the individual aircrew member.

(2) The F-105D/F may contain destructers either internally or
in pods suspended on its pylons. Maintenance personnel should be consulted 
for further information as to location and type.

(3) F-105D/F aircraft are known to carry explosive actuated fire 
extinguisher bottles internally. Maintenance personnel should be consulted 
for locations and type.

(4) The F-105D/F uses an explosive bolt to release its tail 
hook and an air bottle pressurized to 3000 psi to drive it to the ground. 
The air bottle should be bled thru the filler valve before any attempt is 
made to remove the explosive bolt. (see figures 9-35 and 9-36)
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HOLD­
DOWN CLAMP

HOSE

SUMP JAR--------1

INSULATED 
KNOB

BATTERY 
DISCONNECT

SLIDE (2)

B A T T E R Y  IN S T A L L A T IO N

ACCESS 
DOOR f f 6 t

Figure 9-31. Battery System and Unit Location - F-105D/F Aircraft
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Figure 9-32. Gunnery System F-105D/F Aircraft
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Figure 9-33. Location of Operational and Spare Engine Starter 
Cartridge - F-105D/F (View - Bottom Centerline)

Figure 9-34. Operational Engine Starter Cartridge 
and Press-to-Test Power Indicator Light
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Figure 9-35. F-105D/F Tail Hook Showing Air Bottle
Filler Valve and Explosive Bolt

Hill

Figure 9-36. Explosive Bolt for F-105D/F Tail Hook
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4. F-4C/D/E and RF-4C Model Aircraft

a. Battery

(1) The battery for the F-4C/D aircraft is located in the aft cockpit 
under the right hand console. Access is gained through the console cover. (see 
figure 9-37)

(2) The battery for the RF-4C/F-4E is located under the rear seat. 
Access is gained through panel 508 on the bottom center line of the aircraft.
(see figure 9-37)

(3) If access can not be gained to the battery on an F-4 series air­
craft, the left and right generator switches located on the forward right con­
sole may be used if desired.

b. Guns
(1) RF-4C and F-4C/D aircraft have no provisions for mounting a gunnery 

system internally. These aircraft use the SUU-16/A or the SUU-23/A gun pods 
mounted externally. These pods are covered in theguns section of this chapter, 
(see figures 9-13 and 9-15)

(2) The F-4E aircraft has an M61A1 gun mounted on the bottom center- 
line under the fuselage nose section. Access is gained to safe the gun through 
panel 171 directly forward of the nose landing gear (see figures 9-38, 9-17, and 
9-18)

c. Ammo
(1) The SUU-16/A and the SUU-23/A gun pods contain 1200 rounds in a 

drum in the pod directly behind the gun.
(2) The F-4E M61A1 system contains 645 rounds in a drum directly 

above the gun behind the aircraft radome. (see figures 9-17 and 9-18)
(3) Both the M61A1 system and the SUU-16/23 gun pods use 20-mm 

electric-primed ammunition with "bore-safe" fuzing.
d. Engine Starter Cartridges. All models of the F-4 may carry two 

operational and two spare starter cartridges.
(1) The operational cartridge for the right engine is located in 

the breech inside the right auxiliary air door (panel 81R) on the right side 
of the centerline bomb ejection rack. (see figure 9-39)

WARNING
Never attempt to enter the auxiliary air 
doors with aircraft engines running. Be 
sure door struts are installed or doors 
are blocked from closing before attempting 
to work inside them.
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(2) The operational cartridge for the left engine is located in the 
breech inside panel 140 located inboard of the left main landing gear 
wheelwell. (see figure 9-39)

(3) The spare cartridges are located near the root of each leading 
wing edge under panels 137L & R. (see figure 9-39)

e. Miscellaneous Hazards
(1) Survival kits. The survival kits in F-4 series aircraft are 

located in the buckets of the ejection seats.
(2) F-4 series aircraft may carry electronic destructors.
(3) The RF-4C has an ejectable film cassette located under the fuselage 

nose through panel 503. This system utilizes an ARD 446-1 ejection cartridge 
and can be safetied with the proper safety pin. (see figure 9-40)

(4) On each side of the fuselage forward of the vertical stabilizer 
of the RF-4C there is a compartment for carrying photoflash and/or chaff 
cartridges. There are facilities for 20 M123 photoflash cartridges on 
each side. (see figures 9-40, 4-41, and 9-42)
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Figure 9-37. Battery Locations, RF-4C, F-4C/D/E

Figure 9-38. Location of Panel 171 for Access 
to M61A1 Gun in F-4F Aircraft
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L.H. CARTRIDGE 
BREECH ACCESS DOOR 140

<—  NAS584-3 SCREWS
CLAMP POSIT ION W HEN CARTRIDGE 
IS NOT K IN G  CARRIED.

Figure 9-39* Starter Cartridges - 
Types and Locations
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P H O T O F L A S H  C A R T R I D G E  E J E C T O R  D O O R  

S A F E T Y  P I N  5 3 E 3 7 0 1 1 9 - 1 ,  - 2
PURPOSE: M ECHANICALLY  LOCK PHOTOFLASH CARTRIDGE EJECTOR DOORS IN  

THE OPEN POSIT IO N.

WHEN USED: WHENEVER PERFORMING M A INTENANCE IN  EJECTOR COMPARTMENT 
AND/OR LO A D IN G  PHOTOFLASH CARTRIDGES.

LOCATION: PHOTOFLASH CAX1RI0GE EJECTOR DOOR M ECHAN ISM  FORWARD 
END OF l/R EJECTOR COMPARTMENTS.

ACCESS: PHOTOFLASH CARTRIDGE EJECTOR DOORS .

INSTALLATION: s q u e e z e  s p r in g  c l ip  a n d  r e m o v e  f r o m  p i n . in s e r t  p in
THROUGH HOLE IN  STRUCTURE, THROUGH HOLES IN  SPRING CLI>, A N D  INTO 
SOCKEi PROVIDED. PO SIT IO N  CLIP TO RETAIN PIN IN  SOCKET.

REMOVAL: SQUEEZE SPRING CLIP A N D  REMOVE PIN.

SPRING CLIP

CRANK ASSEMBLY 
53E37003B (REF)

C A S S E T T E  E J E C T I O N  S A F E T Y  PIN 
53E370131- 1

PURPOSE: TO PREVENT CASSETTE EJECTION BY PO S IT IO N IN G  SAFETY PISTON 
TO ROUTE CARTRIDGE GENERATED GAS OVERBOARD IN  EVENT OF IN A D ­
VERTENT FIRING.

WHEN USED: w h e n e v e r  th e  a ir c r a f t  is  o n  the g r o u n d  w it h  e je c t a b l e
CASSETTE INSTALLED A N D  DURING M O U N T IN G  OF EJECTABLE CASSETTE TO 
DOOR FRAME.

LOCATION O N  LOW ALTITUDE CAMERA STATION ACCESS DOOR N O . 303 A D ­
JACENT TO LEFT DOOR LATCH.

INSTALLATION: INSERT PIN  IN SOCKET PROvlOED. P IN  Ca n  BE INSTALLED WITH 
DOOR EITHER OPEN OR CLOSED.

REMOVAL REVERSE THE INSTALLATION PROCEDURE.

Figure 9-40. Ground Safety Devices - Reconnaissance Systems RF-4C
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Figure 9-42. Photoflash Cartridge Location 
and Removal
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5. A-1E/H/J Model Aircraft

a. Battery
(1) The battery for the A1E aircraft is located on the right side 

below the "blue-room". (see figure 9-43)
(2) The battery for the A1H/J aircraft is located on the left 

side of the fuselage forward of the tail assembly.
b. Guns

(1) The gunnery system of the A1E consists of four M3 20-mm guns 
located two in each wing. (see figure 9-44)

(2) The gunnery system of the A1H/J consists of four M24 20-mm 
guns located two in each wing, (see figure 9-44)

NOTE

It is possible that these guns 
could be interchanged.

c. Ammo. The ammunition load of A-l series aircraft consists of 
2 0 0 rounds per gun.

(1) Ammunition for the outboard guns is located in three cans 
with access through a panel in the top of the wings. (figure 9-44)

(2) Ammunition for the inboard guns is located in two cans 
with access through the wheelwells. (figure 9-44)

(3) The M3 uses 20-mm percussion primed "bore" or "non-bore" 
safe ammunition.

(4) The M24 gun uses 20-mm electric primed "bore" safe ammunition.
d. Miscellaneous Hazards. Survival kits in A-l series aircraft are 

located in the buckets of the ejection seats.
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Figure 9-43. Battery System and Unit Location A1E

PILOT'S CONTROL 
STICK GRIP

GUNSIGHT

PILOT'S INSTRUMENT 
AND ARMAMENT 
PANEL

MINE ANO TORPEDO 
STARTING LANYARD 
LUGS

OUTBOARD GUN 
AMMUNITION BOXES

GUN FEEO MECHANISMS

LEFT HAND OUTBOARO 
WING GUN

LEFT HAND WING BOMB RACK 

LEFT HANO INBOARD WING GUN

Figure 9-44. 20MM Gunnery Installation A-l Series Aircraft
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Chapter 10

AIRCRAFT SUSPENSION SYSTEMS

O BJECTIVES

To learn the identification, location, function, and safing of 
pylons and ejector racks, and hazardous components of air munition pylons 
for the F-4, F-100, F-105, and A-1E aircraft.
INTRODUCTION

In this student text we willdiscuss aircraft suspension and release 
systems (bomb racks and pylons) and components of the aircraft that may 
be pertinent to a safe EOD operation. Reports from SEA have continually 
indicated a need for this information. Again, keep in mind that we are 
interested in the items being discussed from an EOD viewpoint— how these 
items may affect us during the course of our operations. The aircraft 
that we will cover are:

o F-100 (D and F models)

o F-105 (D and F models)
o F-4 (C, D and E models)
o A-j. (E model)

TERMINOLOGY
General

Before we can start on the individual aircraft we must clarify the 
terminology associated with aircraft suspension and release systems 
These definitions will apply to all the aircraft we will discuss. Be 
sure they are clear in your mind.

BOMB RACK (BR). A bomb rack can best be described as an electro­
mechanical device designed to carry, arm, and release airmunitions. These 
racks will normally have 14-inch, 30-inch, or a combination of both 14-inch 
and 30-inch hook spacing to accommodate the suspension lugs in US munitions. 
Usually a bomb rack that has only 14-inch hooks is limited to airmunicions 
that weigh 1000 pounds or less, and the 30-inch hooks accommodate air- 
munitions which weigh in excess of 1000 pounds. In nearly every case



these racks will have a provision for a mechanical safety pin which will 
physically prevent the rack hooks from opening and some means of manually 
releasing the hooks to remove the airmunitions from the aircraft when it 
is on the ground. This is the means of release that is of prime concern 
to use in EOD.

BOMB EJECTION RACK (BER). A bomb ejection rack is basically the 
same as the original bomb rack; however, one important item has been 
added. With the advent or supersonic aircraft, it was discovered that 
externally carried stores were tending to "hang" under the aircraft after 
the hooks were released. This action resulted in a hazard to the air­
craft when the bombs were fuzed with certain fuzes. Explosive cartridges 
are now incorporated into the bomb rack (see figure 1 0 -1 ) to forcibly eject 
the store away from the aircraft--hence the term bomb ejection rack.
The addition of these explosive cartridges constitute a definite hazard 
to personnel working on the aircraft which use the ejection type racks.
Most of these ejection racks must have hot gas exhaust ports (see figure 
1 0 -1 ) which would cause serious personal injury if you should be in the area 
of the port when the cartridge fires. Both the standard bomb rack and 
the BER will normally have provisions for a ground safety pin and a method 
of manual release (see figure 1 0 -1 ).

NOTE
pressure generated by these 

cartridges in some cases performs 
more than just ejection of the store; 
however, to us this is inconsequential.
It is sufficient to know that the 
bomb rack contains explosive cartridges 
which eject the store; exhausts hot gases 
when functioned; and must be safed prior 
to working on a suspension system which 
contains them.

PYLONS AND ADAPTERS. This nomenclature is at best vague and is 
applied differently to individual aircraft. Even the aircraft manufact­
urers do not have a standard nomenclature for them. Usually a "pylon" 
is considered to be a support assembly, aerodynamically configured to 
an aircraft, capable of carrying some form of external store such as 
bombs, fuel tanks, rockets, or missiles. To better illustrate the 
difficulty when defining these items, let us look at the four aircraft 
to be discussed in this study guide as examples:
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1 . The F-100 uses the term "pylon" for all of its external suspen­
sion mechanisms.

2. The F-105 uses the term "pylon" for all its bomb racks, but uses 
"adapter" for one of its missile launchers and "launcher" for another 
missile adapter.

3 . The F-U uses the term "pylon" for all of its bomb racks and 
"launcher" for all of its rocket and missile launchers.

U. The A-1E refers to all of its external suspension system as bomb 
racks.

From this we can see that by technical standards we are incorrect 
by calling all external stores suspension mechanisms "pylons", but it 
is only a technicality and regardless of what name we apply to it we 
need only be correct in knowing:

• How to electrically and mechanically safe these mechanisms.
• How to explosively safe them.
• How to remove the airmunitions which is loaded on them.

In this student text we will use the nomenclature given in the applicable 
AFTOs.

ADAPTER. This term is usually applied to a mechanism that is used 
to change a particular suspension system from its original capability 
to a different one.

NOTE

For U.S. Navy suspension systems, 
the term "adapter" is used exten­
sively; whereas on USAF suspension 
systems, the term is ^infrequently 
used.

LAUNCHERS. This term "launcher" is used when a suspension system 
is used to carry and launch aircraft rockets or missiles.

BOMB EJECTION CARTRIDGES. These cartridges come in many different 
types and the number designations are numerous. The fact that these 
cartridges are electrically primed and contain gas-producing explosives 
is all that we in EOD need remember; therefore,an Air Force ARD Uh6-1 
cartridge and a Navy MK-2 cartridge are the same to us. Some models of 
these cartridges are used to Jettison missiles (Navy MK-17 for AGM-12/B 
and small stores; Air Force ARD 8 6 3 -I in the SUU-lh dispenser). It is 
very Important for us to remember that bomb ejection cartridges are
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present and that they must be removed before work can be done safely on 
any mechanism which contains them.

MULTIPLE EJECTOR RACK (MER). This may be a new term to you, but we 
will find it is a very simple item. A MER consists of six individual 
1^-inch bomb ejection racks. These six racks sure bolted to a strongback 
(see figure 1 0 -2 ), giving a single external airmunition station the capa­
bility of carrying tip to six munitions. Each individual BER bolted to 
the MER has all the basic components of a 1 ^-inch BER, the basic difference 
being that these racks use only one ejection cartridge per rack instead 
of the usual two (see figure 10-3). The manual release for the individual 
rack is a lever located on the front of the rack (see figure 10-3). Pulling 
forward on this lever will open both of the bomb hooks simultaneously.
Each rack has a provision for two mechanical safing pins (see figure 10-3) 
and the installation of a pin in either hole will effectively lock the 
hooks of the rack. The strongback has a provision for lugs to load it 
into the 3 0 -inch hooks of a bomb rack, or it can be bolted to a bomb 
pylon adapter. On the rear end of the strongback there is a selector 
switch to be used to select various loads that can be carried and to 
provide for inserting an electrical ground safety pin (see figure 1 0 -2 ).
This pin cuts the circuit to the bomb ejection cartridges when it is 
installed. Also there is an electrical connection between the MER and 
the aircraft pylon which, when disconnected, will electrically safe the 
entire MER.

NOTE
The A-IE aircraft uses a slightly different 
version of the MER which will be discussed 
in the portion of this SSG that deals with 
the A-IE aircraft.

TRIPLE EJECTION RACK (TER). This type of rack is a shorter version 
of the MER. It will carry a total of three items, and the BERs and other 
components are the same as the MER.

SHACKLES. These mechanisms originated in WW II and are used in 
bomb-bay applications. The shackle is basically a 1^- or 30-inch rack 
which is attached to the bomb and the assembly is then attached to the 
appropriate stations in the bomb bay. The shackle or "rack" requires a 
separate mechanism for normal release. This mechanism is known as the A-5 
release mechanism. This mechanism, although separate from the shackle, 
is used to release the hooks on the shackle either electrically from the 
cockpit or manually in the bomb bay. The store can be released from its 
station in one of three ways:

1. Rotating the trip slot on the A-5 release mechanism by UBe of 
a standard screwdriver.
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2. Activating the release lever on the shackle.

3. Removing both the munition and the shackle from the carrying 
station as a unit.

NOTE
At present only two aircraft have 
this system in SEA--the B-52 and the 
A-26.

Abbreviations
To be sure that you understand the abbreviations used in this study 

guide, a list of those most frequently encountered follows:
BR— bomb rack
BER— bomb ejection rack

MER— multiple ejection rack

TER--triple ejection rack
MAU— munlti' ixiliary unit (This term is rapidly replacing the

"Aero" and "MK" on the newer aircraft. It is normally applied to bomb 
racks.)

LAU--launch auxiliary unit. (This term refers to rocket and missile 
launchers. Like the term "MAU" it is replacing older launch unit term­
inology. Keeping all of these definitions and abbreviations in mind, we 
will now discuss the individual aircraft.

F-100 (D AND F MODELS) AIRCRAFT
General

The F-100D aircraft is a single-seat, single-engine, tactical 
fighter which has seven stations for carrying airmunitions externally 
(see figure 10-4. The stations which carry munitions on the F-100 
aircraft are designated (see table 1):

Outboard wing (L & R) 
Intermediate wing (L & R) 
Inboard wing (L & R) 
Centerline
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Outboard Wing Station

This station uses the type III pylon (see figure 10-5. The pylon 
houses a lU-inch BER which has provisions for a mechanical safety pin 
and a screwdriver slot (large common tip) for external manual release. 
Using the screwdriver, turn it counterclockwise in the slot and both 
hooks will open.

ROTE
When the ground safety pin is 
installed, the hooks cannot be 
opened. This is true for all 
bomb racks.

The bomb ejection rack used in the type III pylon has a provision 
for two bomb ejection cartridges (see figure 10-5). An additional two 
cartridges are installed in the pylon for emergency jettison of the pylon 
and store.
Intermediate Wing Station

This station can be fitted with one of two pylons--the type III 
which is the same as the one used on the outboard station, or the type 
VIII. The type vTT" (see figure 10-6) houses a 30-inch BER. An
additional hook spaced 2 0  inches apart is incorporated and is used to 
carry special items. This hook is ganged in with the two 30-inch hooks. 
The BER used in the type VIII pylon is the same in all other respects 
as the BER used in the type III pylon. It has provisions for a ground 
safety pin, a manual release, and two ejection cartridges. This pylon 
can also be jettisoned in a emergency; therefore, two additional ejection 
cartridges are installed for this purpose (see figure 1 0 -6 ).

NOTE
The type VIII pylon is normally 
used to carry a full tank; how­
ever with the 3 0 -inch lug capa­
bility, it can easily be adapted 
to carry most airmunitions.

Inboard Wing Station

This station can be fitted with one of three pylons. We will now 
discuss each of these pylons.

TYPE I PYLON. This pylon houses the same 1^-inch BER as the type 
T I I  pylon. The only difference between the type I and III pylons is the 
aluminium fairing which is shaped to fit the contour of the wing. All
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components of the type I pylon that are of concern to EOD personnel are 
the same as those on the type III pylon (see figure 10-5).

TYPE IX PYLON. This pylon (see figure 10-7) is used to carry and 
launch the AIM-9 (Sidewinder) missile and is configured to carry two of 
these missiles. Due to the way in which AIM-9s are jettisoned (launched 
unguided) there are only two explosive cartridges in the pylon, and these 
are used for pylon jettison (see figure 10-7). The pylon has provisions 
for two electrical safing pins (one per missile) and two mechanical release 
handles (one per missile). Rotating the release handle will unlock the 
missile from the rail and the missile can be unloaded by sliding it for­
ward.

TYPE X PYLON. This pylon is used to carry and launch the AGM-12/B 
(Bullpup) and the AGM-45 (Shrike) missiles. This pylon is being phased 
out; however, it could be encountered in the SEA theater. The type X 
pylon will contain three explosive cartridges. Two of these cartridges 
are used to jettison the pylon and the third, located in the bottom rear 
of the pylon, is used to jettison the missile. The pylon requires one 
electrical safing pin and the missile is unloaded by operating the re­
lease handle and sliding the missile forward and off the launch shoes.

Centerline Station

At present the only airmunition pylon that could be used on this 
stationis th ̂ i.ype vil (see figure 10-8). The type VII pylon is designed 
to carry special weapons. Reports from SEA indicate that airmunitions 
have been loaded on the F-100 centerline station so we will discuss the 
type VII briefly. The type VII pylon houses a 30-inch bomb rack. The 
rack has no provision for ejection, but it uses the same type of ground 
safety pin and mechanical release as the other bomb racks on the F-100 
aircraft. Although the type VII pylon does not have an ejection rack, 
it has a provision for two explosive cartridges for jettison of the pylon 
(see figure 1 0 -8 ).

CAUTION

It is known that some loading configurations 
do not require the use of these cartridges, 
but as EOD personnel we must assume that 
they are present until we physically check 
the cartridge holders. We are interested 
only in the number of cartridges that 
could be present.

10-7



10-8

Table 1. F-100 Pylons

Pylon Station Suspension Number of 
Cartridges

Safety Pin To Release Use
«C- t /

Type I Inbrd wing 1 ^-inches
T3g k .

k Mechanical Screw slot

Type III Outbrd and 
int wing 14-inches _ k Mechanical Screw slot

Type VII Centerline 3 0 -inches
.

2 Mechanical Screw slot

Type VIII Int wing 3 0 -inches ^ k Mechanical Screw slot

Type IX Inbrd wing AIM-9 missile 2 Electric Manm 1 handle
^ C3 !? e 2) K 1 u e ft.

Type X Inbrd wing AGM-12 or 
AGM-if-5 missile 3 Electric Manual handle

^ies c. V Ttluv wJ b
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F-105 (D AND F MODEL) AIRCRAFT

The F105 aircraft is a tactical fighter-bomber which has five external 
stations for carrying munitions.

NOTE

The F-105 series aircraft are equipped with 
an internal bomb-bay system; however, it is 
not used for conventional munitions, and it 
will not be covered in this course.

The five external airmunition stations we will discuss are (see figure 10-9 
and table II):

1. Outboard wing (R & L)
2. Inboard wing (R & L)
3. Centerline fuselage (bomb-bay doors closed)

Outboard Wing Station
This station can have one of two type pylons installed— the 14-inch 

Universal (RAC) BER of the AERO 3/B (AIM-9) missile adapter.

The 14-inch Universal (see figure 10-10). This pylon is quite unique 
and could cause p -w - difficulty to personnel working on it because it 
does not conform to standards associated with other racks. The 14-inch 
BER is housed in the outboard pylon and will have two cartridges for the 
bomb rack and two cartridges for the emergency jettison of the pylon.
Instead of a mechanical safety pin this rack requires two mechanical 
safety blocks (one for each hook linkage) to prevent the hooks from 
opening. To manually release the store which it carries, it is necessary 
to rotate each hook linkage separately because they are not ganged to­
gether. The hooks are rotated by using a 7/16-inch wrench on the stud 
located on each hook linkage (see figure 10-10). To gain access to both the 
explosive cartridge and the manual release studs, it is necessary to 
remove an electrical safing plate (see figure 1 0 -1 0 ) and undo the dzus 
fasteners which secure the access panel. Removing the red safing plate 
will electrically safe the circuits to the explosive cartridges. With 
the access panel open, the four explosive cartridges can be removed and 
the release mechanism can be operated or the safety blocks can be installed.

CAUTION
Since the bomb hooks are not ganged together, 
care must be taken to ensure that the munition 
which is being unloaded does not bind when one 
hook is released.

The other pylon that can be used on this station is the AERO 3/B (AIM-9) 
missile adapter (see figure 10-11). This adapter will accommodate two AIM-9 
(Sidewinder) missiles. As mentioned previously these missiles are jettisoned 
by launching them unguided. No explosive cartridges, therefore, are neces­
sary for this purpose. When installed on the aircraft the pylon itself
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cannot be jettisoned and, therefore, with the AERO 3/B adapter there will be no 
hazard from explosive cartridges (see table II).

Each missile launch rail on the pylon has provisions for an electrical
safing pin (see figure 1 0 -1 1 ), apd the missiles are removed by inserting a
3/8-inch alien key in the nose section release hole (see figure 10-11) to 
disconnect the umbilical cord. Then, using the same alien key in the detent
release hole (see figure 1 0 -1 1 ) the fissile can be released by sliding it off
the rail.

Inboard Wing Station
One of three different pylons may be used on this station. These pylons 

are the inboard universal pylon, the inboard multiweapons-pylon, and the GAM-83 
adapter.

1. The inboard universal pylon houses a 14-inch or a 30-inch bomb 
ejection rack. These are individual racks, but both of them are identical 
with the exception of the hook spacing (see figure 10-12). The bomb racks 
have a provision for two ejection cartridges and the pylon can be jettisoned 
by two cartridges used for that purpose. The pylon has a provision for two 
safety pins— one for the hooks (see figure 1 0 -1 2 ), which is a mechanical lock 
and one for the cartridge circuits which is electrical (see figure 10-12). The 
stores are released from the rack by placing a wrench on the forward hook sear 
stud (see figure 10-12) and rotating it. These hooks are ganged together so 
they will both open when the stud is rotated. Access to both the cartridges 
and manual release stud is by the saem manner as for the outboard universal 
pylon, except there is no ^'’-'trical safety switch plate to remove.

2. Inboard multiweapons pylon. This pylon houses a 14- or 30-inch 
BER. The pylon has four explosive cartridges, two for the rack and two 
for the pylon (see figure 10-13). This pylon uses two safety pins— one 
electrical for the cartridges and one mechanical for the hooks (see fig­
ure 10-13). Manual release of the stores which are carried can be accomplished 
by rotating the hex stud on the exterior of the pylon skin (see figure 10-13).

NOTE

There is no hinged access panel on the multi­
weapon inboard pylon.

3. GAM-83 adapter. This adapter (pylon) is used to suspend and launch 
either the AGM-12/B (Bullpup) or the AGM-45 (Shrike) missiles. The pylon 
cannot be jettisoned, but it contains one explosive cartridge for jettisoning 
the missile (see figure 10-14). Only for explosive cartridge will be present 
in this pylon. A provision for one electrical safing pin for the missile launch 
nad jettison circuits is provided, and the missile is manually released from 
the launcher by pulling out and lifting up on the manual release handle and 
sliding the missile forward and off the launch shoes (see figure 10-14).
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Centerline Fuselage Station (External Only)

This station can be adapted to accept one of three pylons: the 
fuselage centerline pylon, the fuselage multiple ejector rack (MER) 
pylon, and the fuselage multiple weapons rack pylon. These pylons are 
explained below:

1. Fuselage centerline pylon. This pylon (see figure 10-15) is used 
to carry only a fuel tank. The tank is bolted to the pylon, and it is hooked 
externally to the bomb-bay doors as a unit. There are only two cartridges 
used in this pylon (see figure 10-15). When the cartridges are functioned 
they will jettison the pylon and the fuel tank as a unit. This pylon has 
an electromechanical safing pin which when installed breaks the circuit 
to the jettison cartridges and prevents rotation of the release mechanisms 
(see figure 10-15). To manually release this pylon and tank assembly from 
the aircraft, open the access doors at each sway brace, pull out each 
linkage, and rotate each linkage counterclockwise (see figure 10-15).

NOTE
This procedure is required at each sway 
brace as the attachment assembly hooks 
are not ganged together.

2. Fuselage multi-ejector rack pylon. This pylon is similar to the 
one used for the fuel tank because the MER is bolted to the pylon and the 
pylon hooks to the bomb-bay doors, and, if jettisoned, the pylon and MER 
are jettisons.' a unit. The pylon contains two explosive cartridges 
(see figure 10-16) and uses an electrical safing pin to safe the jettison 
circuit. The manual release safety consists of a nut and bolt used to 
secure the manual release handlt to the skin of the pylon (see figure 10-16). 
Removing this nut and bolt and pulling forward on the release handle will 
release the pylon and the MER as a unit.

3. Fuselage multi-weapon ejector rack (see figure 10-17). This pylon 
houses a 14-inch and 30-inch BER (MAU-12/B), and it can be used to carry
a single airmunition or a MER. When a MER is carried on this pylon, it 
will be held on the 30-inch lugs of the BER instead of being bolted to 
the pylon. Since this pylon contains a BER, it will have a provision for 
four cartridges— all located approximately in the center of the pylon 
(see figure 10-17). The two cartridge holders used for pylon jettison have 
a special lock mechanism that must be rotated before the cartridge holders 
can be removed. This pylon uses two safety pins: one electrical safety 
pin or the cartridges and one mechanical safety pin for the BER. The 
manual release for the hooks of the BER is a 3/8-inch swuare drive insert 
and the pylon is released manually in the same manner as the MER pylon.
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Table I I . F-105 Pylons

Pylon Station Suspension Number of 
Cartridges

Safety Pin Release

Outboard Outboard
A '  ^

k Two safety Hex nut
Universal only blocks/ T /  t & & “  each hook

/H r

Inboard Inboard
30" 0r $ e n -

k / Mechanical
f ^

Hex nut % ■

Universal only t  P i i v . fwd hook

Inboard 
Multi-weapon

Inboard
only

l V  or 3 0 " 
or lU" and 
30"

k Electrical (1) 
mechanical (l)

Hex nut

AERO 3/B 
(AIM-9)

Outboard
(normal)

AIM-9(2) 0 Electrical (2) ^  Allen key

f c / o o  b
GAM- 8 3  /n 
adapter

Inboard orL 
(normal) ,
O  CATt "S  o a  n. d

AGM-12/B or 
AGM-^5

1 Electrical -Scŷ kj Manual handle

Fuselage 
C/L pylon

Bomb bay 
door

Fuel tank 2 Electrical
mechanical

Manual latch (2)

Fuselage 
MER pylon

Bomb bay 
door

MER 2 Electrical Manual latch

d o i t  -/ 0&„\ f
Fuselage Bomb bay lU" and 3 0 " k Electrical Manual latch;
multi-weapon door ^  A  A  u  -  , 3̂  

F u e l  __ _
and square drive

F u e l  ____ /K> Aoceud mechanical -> •
/  C V e  i t / L i t  c l !  7 > ^ >

insert
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F-4 (C, D, AND E MODELS) AIRCRAFT

The F-4 is a two-place, twin-engine tactical fighter-bomber (see 
figure 10-18). All models of the F-4 aircraft have nine stations for carrying 
airmunitions externally (see figure 10-18 and table III). These stations 
are listed below:

1. Centerline
2. Fuselage missile stations (4 each)
3. Inboard wing station (R & L)
4. Outboard wing station (R & L)

We will discuss the suspension systems used on each of these stations.
CENTERLINE STATION. This station contains an AERO 27/A, 14- and 30- 

inch BER (see figure 10-19). The rack is built into the fuselage centerline 
and cannot be jettisoned; therefore, there are no explosive cartridges 
present for this purpose, but there will be two cartridges for stores 
ejection. These cartridges are contained in a breech assembly on the top 
of the bomb rack (see figure 10-19). The breech assembly can be rotated 
90° to facilitate cartridge removal. The rack is manually safed by installing 
a safety pin (see figure 10-19), and the stores are released by rotating the 
manual release stud (see figure 10-19). Access to the safety pin hole, 
cartridge breech •’M  manual release stud is gained through a large access 
panel on the siae or the bom,b ejection rack. When some airmunitions are 
carried on this station an adapter is used (see figure 10-19). This adapter 
contains no explosive items and is loaded into the 30-inch hooks of the 
AERO 27/A.

FUSELAGE MISSILE STATIONS. These four stations are recessed into 
the skin of the bottom out edge of the fuselage— two stations forward and 
stations aft. Each station is fitted with an AERO 7/A missile launcher 
which is designed to carry and launch the AIM-7 (Sparrow) missiles (see 
figure 10-20). When the missiles are loaded on these stations the front 
and rear in of each missile extend into the aircraft interior. To get the 
missile clear of the fuselage prior to launch, two explosive cartridges are 
used (see figure 10-20). Since the AERO 7/A launchers are an integral part 
of the airframe, they are not jettisoned; therefore, there are no cartridges 
present for this purpose. Each launcher has a provision for an electro­
mechanical safing pin and a hex stud for manual release (see figure 10-20).
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Access to the cartridge breech, the safing pin hole, and the manual release 
stud is through a small panel on the side of each missile launcher.

INBOARD WING STATION. The pylon used on this station houses a 14- and 
30-inch BER (MAU-12/B), and it will contain two cartridges for stores release 
(see figure 10-21). When this bomb rack is installed no provisions are made 
to jettison the pylons (see table (III). The bomb rack has provisions for 
one electromechanical safety pin and the stores are released by inserting a 
3/8-inch square drive tool into the release hole and rotating it (see figure 
10-21). This pylon can also be used for carrying and launching various mis­
siles by using missile adapters (see table III). The following adatpers are 
used:

1. LAU-34 (see figure 10-22). This adapter is used to suspend and 
launch the AGM-12/B missile or the AGM-45 missile. The adapter consists of 
the necessary electronics to launch and jettison the missiles. One explosive 
cartridge is installed in the aft portion of the LAW-34 for missile jettison 
(see figure 10-23). The adapter is loaded into the MAU-12B bomb rack by 
using the 30-inch hooks of the rack (see figure 10-24). Ground safety pinning 
is accomplished by using the electro-mechanical safety pin provided for the 
pylon. With the LAU-34 installed, manual release of the missile can be accom­
plished by either rotating the missile release handle on the adapter (see figure 
10-22) or by rotating the bomb rack release mechanism.

CAUTION
When the LAU-34 adapter is installed on the 
pylon, the two bomb ejection cartridges for 
the MAU-12/B bomb rack are normally not 
installed. Be sure you check the cartridge 
holders for the presence of cartridges.

2. LAU-7/A missile launcher (adapter) (see figure 10-24). This adapter 
is bolted, one on each side of the pylon (see figure 10-25), and is used to 
launch the AIM-9 missile. These adapters use no explosive cartridges, but 
they do contain a high pressure air bottle charged up to 3000 psi (see figure 
10-24). The bottle has a pressure indicator and bleeder valve, and it must be 
considered a potential hazard. Each adapter has a provision for a combination 
safety pin and release handle (see figure 10-25). When the handle is inserted 
in the hole provided (see figure 10-24), it electrically safes the missile 
launch circuits. Rotating the handle will unlock the detends and the missile 
can be removed from the launch rail.

CAUTION

The MAU-12/B bomb rack cartridge holders 
should not contain cartridges. For your 
own safety, check them.
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3. AIM-A missile adapter (see figure 10-26). Three missile adapters 
can be mounted on one pylon. Two adapters are bolted to the sides of 
the pylon and the third is suspended from the hooks of the MAU-12/B bomb 
rack. This adapter, as with the LAU-7/A missile adapter, contains no explo­
sives, and the cartridges for the MAU-12/B rack are normally not installed. 
Again, for your own safety check to be sure. The safety pin used is the 
one provided for the MAU-12/B rack. The missiles are removed from the 
adapters by pulling out on the release latch near the back of each adapter 
and by sliding the missile forward and off the rails (see figure 10-26).
Outboard Wing Station

The pylon on the outboard wing station also houses a MAU-12/B BER.
All EOD procedures for this station will be the same as those for the in­
board wing station.
Navy Configuration

The Navy suspension and release systems differ considerably from 
those of the Air Froce. Since the F-4 designed for the Navy and their 
pylons are used by the USAF, the pylons are often being encountered in 
SEA, we will discuss them briefly.

FUSELAGE STATIONS. The AERO 27/A centerline BER and the four AERO 
7/A fuselage missile pylons are the same as discussed previously.

INBOARD WTNO STATION. An LAU-17/A wing missile pylon is used on 
this station vaee cigure 10-27). The pylon is designed to carry and launch 
one AIM-7 (Sparrow) missile. The pylon has a provision for an electrical 
safing pin (see figure 10-27), and is jettisoned by means of one explosive 
bolt located in the upper forward portion of the pylon (see figure 10-27).
The missile is removed from the launch rail by actuating the keeper mechanism 
(see figure 10-27) and sliding the missile off the rail. The LAU-27 pylon 
can be adapted to carry the following airmunitions.

1. AIM-9 missiles by bolting the LAU-7 adapters to each side of 
the pylon in the same way as described for the AF MAU-12.B pylon (see figure 
10-24).

2. Standard airmunitions by bolting the 30-inch big adapter (see figure 
10-28) to the botton of the pylon. This adapter contains no explosives and 
the hooks are opened by rotating a hex stud at each hook (see figure 10-28).

3. AGM-12/B or AGM-45 by attaching an LAU-34 missile adapter to the 
hooks of the 30-inch bomb adapter described in paragraph 2 above (see figure 
10-29).

Outboard Station

The outboard station on the F-4 aircraft carries the outboard wing pylon 
(see figure 10-30) which is normally used for a fuel tank. The pylon has a 
set of 30-inch hooks, two cartridges for pylon jettison, an electromechanical 
safing pin, and a manual release that uses a 3/8-inch alien key (see figure 
10-30.) This pylon can also be adapted to carry bombs and missiles using the 
same adapters as used on the LAU-47 wing missile pylon.
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Table III - F-4 Pylons and Adapters

Pylon Station Suspension Number of 
Cartridges

Safety Pin Release

Aero 27A Centerline 14-30 inch 3 e t l 2 Mechanical<f/e Cfn/Co. / %  Hex nut

Aero 7./A 4 Fuselage 
recesses

AIM-7 missile 2 (per pylon) 1 electro­
mechanical fi»j

^  Hex nut

Inboard 
wing (MAU-12)

Inboard
wing

14-30 inch 2 1 electro- 
mechanical?^

3 /8-inch 
square drive 
insert

Outboard 
ving(MAU-12) j

Outboard
wing

14-30 inch 2 1 electro 
mechanicalo.*vu

l

3/8-inch 
square drive 
insert

LAU-17
(Navy)

Inboard 
wing only

AIM-7 missile 1 (ex bolt) Electric Keeper
release

Outboard 
pylon (Navy)

Outboard 
wing only

/
Fuel tank 2 1 electro- , 

mechanical^
3/8-inch 
alien key

i i  S “~ t [\\.a. rv~ ^

/n ?/y _ U f t ^ u i d e J  0 v c CAn.fi)

^ M B / l S -  J c> 'c k *J  l$ A t k u ,  #*. d  

3' *'<**;. -tt ; So.v<x b/c.
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Table III - F-U Pylons and Adapters

Adapter Station Suspension Number,of Cartridfices Safety Pin Release
LAU-3^ Inboard AGM-121B H o l d 1 Use pylon Mechanical

or outboard or AGM-^5 
missile

pin handle or 
release racl

zfo/Lr O N

lau-t/a Inboard 
or outboard

AIM-9 miss ’.e
^ccc

0 ' Electric Use safety 
pin

AIM-U Inboard 7>*»/t o ^ AIM-lf- missile 0 Use pylon Spring feilad
(normal) pin latch K^cjp

Bomb adapter Inboard 3 0 -inch 0 Use pylon Hex nut
(Navy) or outboard pin each hook

Centerline C/L for MER and 0 Use bomb Bolted to
adapter Aero 27 gun pods rack pin ordnance



A-IE AIRCRAFT

General
The A-1E is a single-engine (propeller-driven), twin-place aircraft 

(see figure 10-31) which is used extensively in SEA by both the USAF and 
RVNAF. It has 15 external stations for carrying airmunitions. These stations 
are as follows:

1. Centerline station
2. Inboard wing stations (2)
3. Wing stations (12)
CENTERLINE STATION. The A-1E centerline station contains an Aero 3//t 

bomb ejection rack with a 14 and 30-inch suspension and which uses one 
(see table IV) explosive cartridge for stores ejection (see figure 10-32). 
Access to the cartridge breech is through a panel along side the rack, and 
the removal of the cartridge is accomplished by disconnecting the electric 
lead and removing the breech cap (see figure 10-32). Manual release is 
accomplished by pulling on the release cable (see figure 10-32) using the 
same access panel.

INBOARD WING STATIONS. These two stations carry the MK51 bomb racks 
(see figure 10-33) which can be either a 14-inch, a 30-inch, or 14 and 30- inch 
suspension. There are no losive cartridges passociated with these racks 
(see table IV). A mecnanical ground safing pin is used and a manual release 
is accomplished by pulling on the release cable (see figure 10-33). Access to 
this cable is through a panel in a bomb rack fairing (see figure 10-33).

NOTE

The centerline (Aero 3/A) and the two in­
board (MK51) bomb racks can carry the MAU- 
63 multiple rack (MR) (see figure 10-34). The 
MAU-63 multiple rack is very similar to the MER.
The major difference is that gas pressure from 
the explosive cartridge is used to open the bomb 
hooks instead of forcing out on an ejector foot.
So in theory the racks used on the MAU-63 are 
not "ejector” racks. They have one explosive 
cartridge per rack (6 total), and the safety pins 
and release are the same as the individual racks for 
the MER. All EOD procedures required on the MER 
and MAU-63 are the same.
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WING STATIONS. There are provisions for installing 12 each Aero 
14 bomb racks (6 per wing). These racks have a provision for a 14-inch 
suspension only, and they do not have explosive cartridges. Provision has 
been made for installation of a mechanical safing pin (see figure 10-35) 
and release is accomplished by inserting a small pointed instrument (crimpers 
or phillips screwdriver) into the release hole (see figure 10-35).

NOTE

The AERO 14 bomb racks also have a provision 
for carrying and launching fixed fin rockets 
such as the 5-inch HVAR (see figure 10-35).
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Table IV. A-IE Aircraft

Pylon Position Suspension Number of 
Cartridges

Safety Release

AERO 3A 

MK 51

AERO l1*

Centerline 

Inboard wing

Wing

llj-30-inch 2 c £

14-inch 30- 
inch or T3 R  
1 ^-30-inch
lk-inch

H
O

 
o

Mechanical

Mechanical

Cable Plum C.'- 

Cablefue.w C#->

Pointed tool
P/

MAU-63 Centerline 
8c inboard 
ving

1^-inch (Z.
fl)5 fl g uj. JK o t\jf" 

i-ceT,

6 1 electric 
6 mechanical

rLatch

p. *

f ‘ T

/ < ? / e  (~oa
Sa  Peiy

X o /e (~o ft. ^  ê<?5 e.
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e j e c t o r  R A C K

OUTER PISTON

in n e r  pisto n

STREAMER GRD s a f e t y  
pin PROVISION

EXHAUST
.-PORT

e je c t o r
"CARTRIDGE

b r e e c h

-C O C K  ARM

' -HOOK

TRIP ARM

HOOK

Figure 1. Typical Bomb Ejector Rack



SAFETY PIN (ELECTRICAL)
N O T E

^  TWO SAFETY FINS REQUIRED 
FOR EACH OF THE MER AND TER 
EJECTOR RACKS.

N O T E
ONE SAFETY PIN REQUIRED IN EACH MER AND TEA

Figure 2. Multiple Ejector Rack (MER)
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Figure 3. Unlock Lever and Ejector Breech for MER Showing One Mechanical 
Safety Pin Installed
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GAR 8 MISSILE SYSTEM

Figure 4. Typical F -100 and Ammunition Stations
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K 7 ' f

Figure 5. 14”  BER for Type I and Type III Pylons (F-100)
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\
MANUAL RELEASE HOLE TYPE Vn SERIES PYLONS

J---------  --------- \
PYLON CARTRIDGE GROUND S A F E TY  

ACCESS PANEL PIN HOLE

Figure 8. Type VII Pylon (F-100)
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GUNNERY SYSTEM

LH AM M UNITION BOX 
ACCESS D O O R ---------------

LH GUN 
COMPARTMENT 
D O O R ---------------------------

LH EXPENDED LINK 
COMPARTMENT DOOR
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Figure 10. Typical F — 105 with Airminutions Stations
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DETAIL A

E L E C TR IC  SAFING SWITCH 
(PANEL OPEN)

S A F ETY  BLOCKS 
INSTALLED HERE

ACCESS PANEL 
(OPEN)

DETAIL A
14" E JEC TO R  RACK INSTALLATION 

OUTBOARD PYLON

PYLON EJECTO R  
CARTRIDGES

STORES EJECTOR 
CARTRIDGES

HOOK RELEASE

Figure 11. Outboard Universal Pylon (F — 105)
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A

Figure 12. Aero 3B Missile Launcher (F — 105)
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14”  EJECTO R  RACK 
INSTALLATION 

INBOARD PYLON

S A F E TY  PIN HOLE (MECH)

Figure 13. Inboard 14" and 30”  Universal Pylon (F — 105)
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Figure 14. Inboard Multi—Weapon Pylon (F — 105)
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JETTISO N  GUN

MISSILE LOCK AND EJECTO R  LINKAGE

REAR LAUNCH SHOE

Figure 15. GAM—83 Adapter ( F — 105)
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DETAIL A
FWD SWAY BRACE

SA F ETY  PIN

A F T  SWAY BRACE  
AND JET T ISO N  GUN

Figure 16. Centerline Fuel Tank Pylon
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MANUAL RELEASE LEVER 
(PYLON REMOVAL)

Figure 18. Fuselage Multi-webpon Pylon
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AMMO RETURN CH UTE ; HYDRAULIC DECLUTCH!
b u t t o n !

Figure 19. Gunnery System (F — 105)



Figure 20. Typical F—4 with Airmunition Stations
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T

MANUAL 
RELEASE STUD

GROUND S A F ETY  PIN
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«

Figure 22. Aero 7A Missile Launcher (F —4)
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GROUND S A F E T Y  PIN

EJECTOR BREECHES 

MANUAL RELEASE HOLE

Figure 23. Inboard Multi—weapon Pylon (F —4)
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Figure 24. LAU—34A Missile Launcher
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SAFETY PIN

Figure 25. LAU-34A Missile Launcher Installation
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F igure 26. ■ L A U —7A Wing Missile Launcher Showing Nitrogen Bottle
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COMBINATION SAFETY PIN

F igure 27. L A U —7A Missile Launcher Installed on .fylon (F —4)
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ISSUE RELEASE 
HANDLE

Figure 28. AIM-4 Adapters and Pylon ( F -4 )
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D E TA IL  A

EXPLOSIVE BOLT 

EJECTOR BARREL

\  SHORTING CAP _T \
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Figure 30. L A U — 17A and 30" Lug Adapter (Navy F —4)
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30" HOOK 
MANUAL 

RELEASE

Figure 31. L A U — 17A Pylon with L A U —34 Launcher
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Figure 32. Outboard Wing Pylon Adapted for AGM-12B (Navy F —4)
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Figure 33. Photoflash Cartridge Holders (R F -4 )

Figure 34. A -1 E  Aircraft with Ammunition Stations
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Figure 35. Aero 3A Bomb Ejector Rack ( A - I E )
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