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PART ONE

AN/PRC-25 RADIO OPERATION AND FIELD TECHNIQUES

OBJECTIVE

To learn operation, maintenance, and field techniques of the AN/PRC-25 radio set.

INTRODUCTION

The AN/PRC-25 radio set is a light weight portable-transmitter that is suited to
the basic needs of EOD personnel in SEA, A working knowledge of normal and emer-
gency operations of this radio is a must to the EOD man in the field, The material
covered in this section is general in nature, Further information may be obtained from
applicable technical orders.

AN/PRC-25 OPERATION AND OPERATOR!S MAINTENANCE
1-1., Description, The radio set AN/PRC-25 is a short range, back pack portable,
very high frequency, frequency modulated (VHF-FM) receiver-transmitter, used to

provide two-way voice communication,

1-2. Technical Characteristics

Frequency range:
Low band--30, 00 to 52. 95 mc.
High band--53, 00 to 75. 95 mc,
Number of channels: 920
Types of transmission and reception:
Transmission--Voice and 150 cps squelch tone
Reception--Voice (no squelch), or voice and 150 cps squelch tone
Type of modulation: Frequency
Transmitter output power: 1.1 to 2,0 watts
Type of squelch: Tone operated by 150 cps signal
Distance range: 5 miles (8 km)
Power source:
Dry battery--BA-386/U
Dry battery--BA-398/U
Dry battery--BA-4386/U

Battery life: 20 hours with a 9 to 1 receive transmit ratio (BA-386/0)



1-3, General Description.

a. Radio set AN/PRC-25 consists of receiver-transmitter, radio RT-505/
PRC-25 and minor components (see figure 1-1).

b. Minor Components:

(1) Antenna, AT-892/PRC-25, The AT-892/PRC-25 is a one-section, 3-
foot whip antenna., A spring at its base allows for positioning of the antenna to keep it
in a vertical position regardless of the position of the RT-505/PRC-25. This antenna
is used for general short-range service and because of its steel tape construction, can
be folded into a small space.

(2) Antenna AT-271A/PRC-25. The AT-271A/PRC-25 is composed of six
sections; each section fits into the end of the wider section, A stainless steel plastic
covered cable (or braided plastic 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 of individual sections. Spring
tension is provided by a spiral spring in the base section. This antenna is used when
maximum range is required.

(3) Antenna support, AB-591/PRC-25. The AB-591/PRC-25, which is of
rigid rubber tubular construction, is used as a main support of the AT-271A/PRC-25
antenna.

(4) Electrical, equipment harness, ST-138/PRC-25. The ST-138/PRC-25
is made of cotton duck. It is used to secure the RT-505/PRC-25 so it can be carried on
the operator's back. :

(5) Cotton duck bag, CW=-503/PRC-25. The CW-503/PRC-25 is sectional-
ized into several 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 of a microphone and a receiv-
er section for transmitting and receiving signals. The microphone section has two
elements, each under a separate opening, for cancellation of outside noise, The re-
tractable cord is terminated in a five-pin connector. A push to talk switch is mounted
in the handle.

c. Batteries:

(1) Dry battery, BA-386/U or BA-4386/U is not supplied as part of the
AN/PRC-25 but is required for its use. The battery is supported and housed in the
CY-2562/PRC-25. Either battery supplies 3 and 15 volts and is provided with a female
connector to mate with the RT-505/PRC=-25 battery plug.

(2) The BA-386/U (originally designated BA-386/PRC-25) is a standard
carbon dry cell battery; the BA-4386/U is a magnesium cell battery that will operate
the radio approximately twice as long as the BA-386/U. It is known that the BA-386/U,
FSN 61358585712, has been available through local supply channels in SEA,

(3) The dry battery, BA-398/U, may be used for arctic operation.

CAUTION
The battery must be removed from the radio if it is not
to be used for one or more days.
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1-4, Radio receiver transmitter, RT-505/PRC, controls, indicators, and connectors
(see figure 1-2):

a. Function Switch:
(1) Off--turns power off
(2) On--applies power

(3) Squelch--applies power and reduces rushing noise when no signal is
received.

(4) Retrans--permits radio relay operation

(5) Lite--spring loaded position, lights channel dial
b. Band Switch:

(1) 30-52--selects lower frequency band

(2) 53-75--selects higher frequency band

c. Mc tuning control--tunes AN/PRC-25 in l-mc steps as indicated by channel
dial.

d. Kc tuning control--tunes AN/PRC-25 in 50-kc steps as indicated by channel
dial,

e. Rec-Trans frequency dial--indicates operating frequency

f. Volume control--varies receiver volume

g. Audio connectors--connections for handset or retrans cable

h. Ant-Mount-~-connection for antenna, AT-271A/PRC-25 or AT-892/PRC-25
i. Ant-Connector--connection for fixed antenna

j. Power connector--connection for power supply when RT-505/PRC-25 is used
as part of radio set AN/GRC-125 or AN/VRC-53., When RT-505/PRC-25 is part of
AN/PRC-25, if the cover for the power connector is not in place, the AN/PRC-25 will
not operate.

1-5, Siting. The AN/PRC-25 operates at low power and on high frequencies; there-
fore, the location of the equipment greatly affects the operating range. Normally, a
line of sight range can be expected; that is, if the other station can be seen, satisfac-
tory operation is probable. An intervening hill or tall building may hamper or prevent
contact with other stations. Valleys, densely wooded areas, or low spots are poor
sites. Location on a hilltop or a tower will increase the operating distance. If possible,
qv\oid locations near a source of electrical interference, such as power or telephone

ines, radar sites, and field hospitals. In some cases use of field expedient antennas
may be necessary.



1-6. Condensed Operating Instructions for Radio Set AN/PRC-25 (reference figure 1-2):

a. Install the antenna required for the type of operation in the antenna mount.
b. Attach handset H-138/U to either audio connector.

c. Turn the function switch to ON,

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

e. Turn the mc tuning and kc tuning control knobs until the desired frequency
appears in the channel dial.

f. Turn the volume control to 4.

g. Press the handset push-to-talk switch and speak into handset. Release the
push-to-talk switch to listen.

h. Adjust the volume control for a desirable sound level.

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

. When operation is terminated, turn function switch to OFF,
1-7. Assembly Procedures (see figures 1-3 and 1-4):
a. Install dry battery BA-386/U or BA-4386/U:

(1) Release the two clamps and remove the CY-2562/PRC-25 from the
RT-505/PRC-25.

(2) Place the battery so its connector mates with the connector on the
RT-505/PRC-25.

(3) Reinstall the CY-2562/PRC-25 and fasten the two clamps.
b. Attach the RT-505/PRC-25 to the ST-138/PRC-25.
c. Clip the CW-503/PRC-25 to the ST-138/PRC-25.
d. Connect the handset to one of the audio connectors.

e. Install the desired antenna in the antenna mount or connect a fixed antenna
to the antenna connector. Be sure the antenna is firmly seated in mount,

f. Mount the complete unit on the operator's back.

1-8. Operating Procedures:

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

b. Set the band switch to 30-52 or 53-75, depending on the channel used.
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c. Turn the mc and kc tuning controls so the desired channel shows in the
channel dial.

d. Set the volume control at é; readjust for desired sound level in the handset.
e. Transmit as follows:

(1) Press the push to talk switch on the handset.

(2) Speak into the handset.

NOTE

Do not speak into both elements of the handset. The handset has
two microphones for noise cancellation. Speaking into both elements
simultaneously will cancel out your voice.

f. To receive, release the push-to-talk switch on the handset.

g. The receiver rushing noise can be eliminated by operating the function
switch to squelch during periods when the other station is not transmitting.

h. For use of the squelch position of the function switch, refer to TM 11-5820-
398-12,

1-9. Stopping Procedures: To stop the AN/PRC-25, set the function switch to OFF.

1-10. Operator Maintenance:

a. The operator is responsible for inspecting the AN/PRC-25 for the following:
(1) Completeness
(2) Cleanliness
(3) Corrosion

b. Discrepancies should be corrected by the operator.

c. Troubleshooting:

(1) Turn function switch to OFF and check switches and controls are in the
proper position.

(2) Check the antenna to be sure it is securely tightened.
(3) Check handset for loose connections.
(4) Check battery for weakness by replacing it with a new one.

N d. If accomplishment of the above does not clear up the trouble, the radio set
g‘e"quires higher level maintenance.

e. The Air Force unit which has the capabilities to repair this radio should be
radio maintenance shop for the forward air controllers. These people are trained to
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maintain Army-type radios. Most Air Force communications units are not equipped to
repair Army frequency modulated (FM) radios.

1-11. References:

a. TM 11-5820-398-12, Organizational Maintenance Manual, including repair,
parts, and special tools lists, radio set AN/PRC-25,

b. TM 11-5965-257-15, Organizational, DS, GS, and Depot Maintenance
Manual, including repair parts and special tool lists, handset H-138/U,

1-12. Field Radio Techniques:

a. The tactical effectiveness of any communication equipment is no greater
than the skill of the operators. The most efficient communication within a net or com-
mand is attained when the operators habitually use the proper procedures in the trans-
mission and reception of messages.

NOTE

Profane language and unnecessary transmissions are strictly
prohibited. Restrict your use of a net to the bare minimum.

b. Instructions pertaining to radio communications are contained in the Stand-
ing Operating Procedures (SOP), Signal Operating Instructions (SOI), and Standing Sig-
nal Instructions (SSI). The SOI outlines the organization of stations into nets, assigns
call signs, designates net control stations (NCS), assigns frequencies, and provides
information on changes to alternate frequencies and authentication. Security procedures
to be adopted by radio operators in the command are included in the SSI. The SOP
governs routine operations of a unit.

c. Radiotelephony is a system of telecommunication that is normally used for
short-distance tactical communications and between mobile and air units. It provides
rapid, person to person communication in highly mobile situations.

d. Radiotelephony uses procedure words (prowords) and procedure phrases.
Authorized prowords are covered later in this section.

e. When communicating in a radio-telephone net, one of the following calls is
used:
(1) Full Call: DANO THIS IS BUTTER DIESEL OVER.
(2) Abbreviated Call: THIS IS BUTTER DIESEL OVER.
(3) Net Call: BUTTER DIESEL THIS IS BUTTER DIESEL 6 OVER.
f. When usiﬁg radio-telephony, the operator must:
(1) Listen before transmitting to avoid interference with other traffic.
@ (2) Speak in natural phrases, not word by word.

(3) Speak slowly and distinctly.
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g. To avoid confusion and errors during voice transmissions, special proce-
dures have been developed for pronouncing letters and numerals. These special proce-
dures are the phonetic alphabet and phonetic numerals.

h. The phonetic alphabet is used by the operator to spell difficult words and
thereby prevent misunderstanding on the part of the receiving operator. The words of
the phonetic are a word alphabet and not a code.

i. The word that might be misunderstood: if it can be pronounced, it is
spelled out phonetically, and then spoken again. For example, "PIDCOKE, I SPELL--
PAPA INDIA DELTA CHARLIE OSCAR KILO ECHO--PIDCOKE, "

j. The phonetic alphabet is also used for the transmission of interrupted
messages. For example, the cipher group CMVVX is spoken, "CHARLIE MIKE VICTOR
VICTOR XRAY."

k. Numbers are spoken digit by digit, but the words HUNDRED and THOUSAND
are used for even hundreds and thousands. 84 is "AIT FOU-er," 2,500 is "TOO FIVE
HUNDRED, " and 16, 000 is "WUN SIX THOUSAND, "

1. The time date group is always spoken digit by digit, followed by the time
zone indication. For example: 291205Z is "TOO NIN-er WUN TOO ZERO FIFE ZOO-
LOOo., "

m. Map coordinates and call sign suffixes also are spoken digit by digit.

n. Phonetic alphabet and numerals:

A ALFA AL FAH N NOVEMBER NO VEM BER
B BRAVO BRAH VOH (o] OSCAR 0SS CAH

C CHARLIE CHAR LEE P PAPA PAH PAH

D DELTA DELL TAH Q QUEBEC KEH BECK

E ECHO ECK OH R ROMEO ROW ME OH
F FOXTROT FOKS TROT S SIERRA SEE _A_I_I_{ RAH
G GOLF GOLF T TANGO TANG GO

H HOTEL HOH TELL U UNIFORM YOU NEE FORM
I INDIA IN DEE AH A" 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 Z0OO LOO

1. WUN 6. SIX

2. TOO 7. SEV-en

3. THUH-ree 8. AIT

4, FOU-er 9. NIN-er

5. FIFE 10. ZERO



o. To keep voice transmissions as short as possible, radio operators use pro-
cedure words {prowords) to take the place of long sentences. Some prowords and their

meanings are listed below.

PROWORD
ALL AFTER
ALL BEFORE

BREAK

CORRECTION

DISREGARD THIS
TRANSMISSION

DO NOT ANSWER
FIGURES
I READ BACK

I SAY AGAIN
I SPELL

ouT
OVER
READ BACK

ROGER

SAY AGAIN

SQ;;EAK SLOWER

MEANING

I refer to the portion of the message that follows .
I refer to the portion of the message that precedes .
I hereby indicate the separation of the text from other
portions of the message, or, I have completed the text of
the message, signature follows, etc. (When ""break-in"'
is permitted, receiving operator may interrupt the trans-
mitting operator to request retransmission of a portion of
the message. This proword is the interruption sign.)

An error has been made in this transmission. Trans-
mission will continue with the last word correctly trans-
mitted. °

This transmission is in error. Disregard it.

Station called is not to answer this call. When this pro-
word is employed, the transmission shall be ended with
the proword OUT,

Numerals or numbers follow.

The following is my response to your instructions to read
back.

I am repeating transmission (or portion) indicated.
I shall spell the word phonetically.

This is the end of transmission to you and no answer is
required or expected.

This is the end of my transmission and a response is
necessary. Go ahead, transmit.

Repeat this entire transmission back to me exactly as
received.

I have received your last transmission satisfactorily.

Repeat all of your last transmission. Followed by identi-
fication data means '"Repeat (portion indicated).

Your transmission is at too fast a speed. Reduce speed
of transmission.



THAT IS CORRECT You are correct or what you have transmitted is correct.

THIS IS This transmission is from the station whose designation
immediately follows.

UNKNOWN STATION The identity of the station with whom I am attempting to
establish communications is unknown.

WAIT I must pause for a few seconds.

WAIT OUT I must pause longer than a few seconds.

WILCO I have received your message, understand it, and will

comply. (To be used only by the addressee.) Since the
meaning of the word ROGER is included in that of WILCO,
the two words are never used together.

p. Call signs are used primarily for establishing and maintaining communica-
tions. They consist of any combination of characters or pronounceable words that iden-
tify a communication facility, a command, an authority, or a unit. There are many
times when a headquarters is given a single call sign for use in the different nets in
which the headquarters is required to operate.

q. Authentication is a security measure designed to protect a communication
system against fraudulent transmissions. There are many circumstances in which
authentication must be used, depending upon the needs or desires of each command.
The policy of the commander is published in the SSI. Authentication tables are con-
tained in the SOIL.

1-13, EOD Net Procedures (Recommended)

a. The AN/PRC-25 set is an ideal radio set for EOD use throughout the world,
so long as the radio is used as designed and proper procedures for transmission are
adhered to. With this radio it is possible for each team to get field support as it be-
comes necessary. There are four types of support which may be necessary. These
are: Medevac, airlift, air support, and artillery support. Communications with all
the supporting units require the use of proper and authorized radio-telephone proce-
dures. It is necessary to insure the supporting agency understands your request,

FM 24-18 covers field radio procedures, and excerpts of FM 24-18 are attached. In
addition to these excerpts, a few basic radio items shall be discussed here, which
when used with FM 24-18 will insure the supporting agency understands your transmis=
sion,

(1) The Net Control Station (NCS) is assigned a callword. Each station
within the net is assigned a suffix, Example: NCS (EOD office): BUTTER DIESEL;
OIC: BUTTER DIESEL 6; NCOIC: BUTTER DIESEL 5; RANKING NCO: BUTTER
DIESEL 1; PRIMARY TRUCK: UNIT ALFA; SECONDARY TRUCK: UNIT BRAVO.

NOTE

( OIC and NCOIC suffixes are standard Army suffixes for their
positions. All remaining team members follow from 1 to 4 and
7 to include all personnel. The use of a second suffix ALFA
indicates an alternate for that position.
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(2) An example of a radio message is shown below. This example is bro-
ken down into three parts: (1) the call, (2) the message, (3) the closing. Example:
(1) BUTTER DIESEL THIS IS BUTTER DIESEL 2 OVER. THIS IS BUTTER DIESEL
OVER. (2) THISIS BUTTER DIESEL 2 HAVE COMPLETED ASSIGNMENT AT SIERRA
PAPA. Any traffic for this station ? OVER, THIS IS BUTTER DIESEL ROGER, negative
traffic, 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 proper radio procedures, to obtain contact
with supporting units, it is necessary that the operator know (1) his callword, (2) the
supporting unit's callword, (3) the supporting unit's frequency, (4) proper authentication
procedures, and (5) proper smoke and signal procedures. All this information is avail-
able to the unit in an SOL. The SOI should provide the following information and parts:

(1) General section, index
(2) Distribution
(3) General information
(4) Air-Ground/Air-Sea authentication and coordinate codes
(5) Medevac frequency and callword
(6) Advisor operations net
(7) Artillery advisor net
(8) Sector advisor net
(9) Advisor callwords
(10) Pyrotechnic and smoke signals

NOTE

The frequency and callwords of the nearest EOD unit can be
obtained through a visit to that unit,

c. Air Force EOD teams should be placed on advisory nets as these nets are
stable and are always open. In this same respect, Air Force EOD needs only a call-
word with which to identify itself. Assignment of a frequency would only reduce the
open frequencies available to Army units. Also, the Air Force does not require con-
tinuous use of frequencies within the AN/PRC-25 range. The office to request EODs
placement on the SOIs is the signal advisor for the teams in the area.

1-14, Field Expedient Antennas. In some cases, when on an operation, the range of
the AN/PRC-25 radio may not be far enough to reach help in an emergency situation,
In this case it may be advantageous to improvise a field antenna. Many factors have to
be taken into consideration for this, such as correct antenna length, frequency, mate-
rials available, and location.




(1) Antenna length formulas:

f = frequency in megacycles, answer is antenna length in feet.

1 _ 234 1 _ 468 full _ 936
2 wave = 1 3 wave = __f u wave = 1
NOTE

For center-fed antenna(s), 1/2 of desired antenna length to
each side of insulator.

NOTE

Symbol for wave is X\

(2) Frequency: Be sure to select an antenna that is compatible with the
frequency to be used during an operation.

(3) Materials Available: When going into the field, it may be desirable to
carry some extra wire and some insulators. See figure 1-5 for field expedient insula-

tors.

(4) Location: The line of sight rule still holds true for expedient antennas
so the higher you can get the better. Also, remain clear of obstructions and other

power sources.

(5) Field expedient antennas compatible with the AN/PRC-25 radio:
(a) Half Rhombic (see figure 1-6a)
(b) Jungle Antenna (see figure 1-6b)
(c) Field Expedient Antenna >(see figure 1-6¢)

1-15, In cases where radios become inoperative due to breakdown or damage, ground
to air signal panel codes may be used (see figure 1-7).

1-16. In some units, the AN/GRC-125 radio set may be authorized. This set consists
of the AN/PRC with minor components, and additionally includes a vehicle mounting
kit with base, loudspeaker, and power supply. This set is to adapt the AN/PRC-25 to

vehicle-mounted use.
1-17. References:
FM 24-18, General Field Radio Procedures

ST 31-179, Mata Handbook for Vietnam
TM 11-5820-398-12, Organizational Maintenance Manual, Radio Set AN/PRC-25



EXPEDIENT INSULATORS
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RUBSBER OR CLOTH 3TRIP
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Figtiré 1-5. Field Expedient Insulators \\

T o JUNGLE ANTENNA

JUNGLE ANTENNA

The Jungle Antenna is a field expedient version of the issue
antenna RC-292, Omni-directional, frequency range above 20 MC
if vertical element in ""A" is supported from above pole can

be eliminated, the three ground plane elements should be at

45 degrees and must be grounded to radio set.

Figure 1-6A.



HALF RHOMBIC < 30 to 70 MC

GUY WIRES

DIRECTION or

MAXTMUM RADIATION

400 to 600 OHM RESISTOR \/
AN / PADIO SET ~
—a ] COUNTERPOISE I
HALS RHOMMIC
. THE HALF RHOMBIC ANTEIOA TERMINATED WITH A 500 OHM RESISTOR KAS A HIGH GAIN (4 to O TIMES).

HRIGHT SHOULD BE 9.14 METERS, BOTH ARMS MUST BE BQUAL.

WITHOUT THE RESISTOR THE ANTENNA BECOMBS BI-DIRECTIONAL,

Figure 1-6B.

FIELD EXPEDIENT ANTENNAS

20 T0 80 MC

DIRFCTION OF MAX RADIATION

30.48M

PIELD EXPEDTENT ANTENNA

THE 30.48 - METER WAVE ANTENNA IS PRACTI(CAL WHERE THERE IS NO OVERHEAD
SUPPORT. ERECTED .61 to .90 METERS ABOVE THE CROUND, (T CAN BE LAID oUT
ON TALL CRASS OR BUSHES. WITHOUT THE RESISTOR AND CROUND STAKE THE
ANTENNA 1S BI.DIRECTIONAL.

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

REQUIRE DOCTOR, SERIOUS INJURIES 1
REQUIRE MEDICAL SUPFLIES 11
UNABLE TO PROCEED X
REQUIRE FOOD AND WATER F

REQUIRE FIREARMS AND AMMUNITION

REQUIRE MAP AND COMPASS '

REQUIRE SIGNAL LAMP WITH BATTERY AND RADIO

INDICATE DIRECTION TO PROCEED K
AM PROCEEDING IN THIS DIRECTION

WILL ATTEMPT TAKEOFF

AIRCRAFT SERIOUSLY DAMAGED

PROBABLY SAFE TO LAND HERE

REQUIRE FUEL AND OIL L
ALL WELL , LL
NO N
YES - Y
NOT UNDERSTOOD
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

TO BASE XX

HAVE DIVIDED INTO TWO GROUPS, EACH PROCEED-
ING IN DIRECTION INDICATED
INFORMATION RECEIVED THAT AIRCRAFT IS IN
THIS DIRECTION
NOTHING FOUND. WILL CONTINUE TO SEARCH N N

NOTE: A SPACE OF 3.05 METERS BETWEEN
ELEMENTS WHENEVER POSSIBLE

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 craters to determine the direction
of entry and the general area of the launch or firing site. To ascertain the size and
type of the munition by identifying the fragments removed from the impact areas.

INTRODUCTION

The enemy is using launched and fired ground to ground-type munitions in their
attacks on air bases in SEA. At the end of such an attack, EOD technicians are re-
quested to qualify information pertaining to crater size and fragment identification of
the munitions used, and pass on this information to intelligence agencies for use in the
suppression of future enemy actions using these munitions.

CRATER ANALYSIS

2-1. The art of analyzing craters depends largely on the experience and know how of
the EOD technician. By considering the following factors and by examining all the
available evidence, the approximate direction and angle of the incoming round can
possibly be determined.

a. Crater shape -

b. Fragmentation patterns (striation marks)

c. Position of components found in crater

d. Fuze setting determined by crater size

(1) Small crater-non-delay

(2) Large crater-delay

2-2. When the above information has been analyzed, the use of a Lensatic Compass
may be used to assist in determining the direction from where the round was fired.

2-3. When all the evidence in or near the crater has been analyzed or documented,
components and/or fragments may be moved and used for ordnance identification. See
section on fragment identification.

2-4, If the approximate direction and angle of entry, the type of round, and the
possible weapon from which it was projected are known, the area from which it came
can be approximated.

FRAGMENT IDENTIFICATION
2-5, The ability to identify shell fragments as to caliber and type comes mainly from
experience. Many factors such as machining, rotating band seat shape, band seat key-

ing, bourrelet width, fragment size, thickness, and shape may enter into the identifica.
tion. Each fragment should be carefully examined and all possible dimensions should
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be taken and recorded. However, it should be remembered that the fragments will be
somewhat stretched and deformed from the source of the explosion, and that measure-
ments obtained will not be entirely accurate.

2-6. The comparison method is used in identifying fragments with the aid of a frag-
ment identification manual. Example: A fragment has been recovered with a section
of rotating band in good condition. Its general form, as to thickness, radius, and sur-
face, is noted and compared with photographs contained in the manual. When a photo-
graph is found to match closely the features of the fragment, measurements given with
the photograph are compared with those of the fragment to further identify it. Photo-
graphs may be of complete rounds or of fuzes, fins, fragments, or rotating bands of a
round. See figures 1-8 through 1-11,

2-17. Definition of measurements. Figure 1-12 shows a drawing of a typical artillery
projectile with a nose adapter. This figure will serve as a basis for definition of mea-
surement.

2-8. Certain tools and measuring instruments are desirable for taking dimensions
of fragments., Most of these can probably be obtained from local sources. Some
recommended tools and instruments are as follows:

a. WIRE BRUSH--may be used to remove dirt or other foreign matter from a
fragment so that an accurate measurement may be obtained (see figure 1-13a).

b. 12-inch STEEL RULE--used to obtain measurements, should preferably
be graduated in 32nds, 64ths, and millimeters (see figure 1-13b).,

c. MAGNIFYING GLASS--used to read fine measurements and ordnance iden-
tification markings such as stenciling, metal stamping, etc (see figure 1-13c).

d. SCREW PITCH GAUGE--used to obtain pitch and number per inch of threads
in fuze wells, etc. Should be in American standard and metric sizes (see figure 1-13d).

e. l2-inch VERNIER CALIPER--used to find length and distances along pro-
jectile surfaces (see figure 1-13e).

f. CONTOUR GAUGE--used to identify curvatures of projectile surfaces (see
figure 1-13f1),

g. l-inch INSIDE MICROMETER--used to obtain diameters of small fuze wells,
width of lands, etc (see figure 1-13g).

h. 2-inch OUTSIDE MICROMETERS--used to obtain thicknesses of projectile
walls, width of rotating bands, etc (see figure 1-13h).

i. 3-inch NEEDLE POINT DIVIDERS--by adjusting the needles from point to
point on a projectile and then placing them on the rule, the distance can be obtained in
inches or millimeters (see figure 1-13i).

jo CALIPERS--by adjusting the calipers against the inside or outside surfaces
of a projectile and then on the rule, diameters in inches or millimeters can be obtained.

Suggested sizes of calipers are:

(1) 8-inch spring joint outside calipers (see figure 1-13j).
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SOVIET FUZE DKZ-B
FUZE

Type:

Settings:
Nomenclatwre:

DESCRIPTION
Material:

Total length:
Major diameter:
Number of threads per inch:

USING FROJECTIIE

Point Detonating ‘
Instantaneous , Short Delay,

DKZ-B n? \'(¢ Deaignation)

Body - Alminum
Base - FEakelite
4e59 in

2.52 in

13

Soviet 122mm Fin-Spin Stabilized Rocket

|

nEnann L
4

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

of a Rocket.



U.S. 60mm MORTAR PROJECTIIE M,9A2

FIN SHAFT
Length: ‘
Outside diameter:
Inside diameter:
Length of igniter cartridge cavity:
Length of threading:
Number of threads per inch:
Vents

Diemeter:

Number per row:

Number of vertical rows:

FINS

Width:

Number:
Thickness:
Maximum length:
Maximm diameter:

N
'

INCHES | o

|
o !

LRReE
EEBEE

TR

Figure 1-9. Photograph of a Fin Key to Identification

of 4 Mortar Round.



U.S. 105mm PROJECTIIE ML

NOSE

Diameter of fuze well: 1,68 in

Length of threaded portionm: 1.44 in

Number of threads per inch: 12

FUZE |

Models used: Mi8, M51, M54, M55,
M57, M67, M78, M502,
M500, M520, M535,
M557, and M564

Location and type: Nose PD and Time

Material: Brass, Steel and
Aluminum

Threads per inch: 12

Figure 1-10. Photograph of Fragments Key to Identification
of Projectiles
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U.S. 75mm PROJECTIIE M,8

ROTATING BAND SEAT

Type of band: .

Width of seat at surface:

Width of seat at bottom:

Depth of band seat:

Mumber of bands:

Number of rows of keying:

Width of keying of each row:
Width between each row of keying:
Width of space in front of keying:
Width of space in back of keying:
Number of keys per inch:
Diameter of rotating band:

Copper alloy
48

48 in
<09 in

W

.06 in
+06 in
«08 in
«10 in

3,02 in

Figure 1-11. Photograph of a Rotating Band Seat Key to

[dentification of Projectiles
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Projectile Dimensions
Componenhs
Nowe s 3
Screw. ort
Socen \
Langth
Surface
O Drmernion Sourse
L_“{—__T Sovrao s
Diomaeter o Width
— Woll Thickness Totol
’/4 {con be given Length
= ot other point) Unfuzed
=
=
oy = Sord o
Thickness Sourrelet
ot Conr by Langth
l ' of I:w bond ’ "
Angle
Bond ( I of Widwh of Sond )
Connelure - o Width dI
(Groove) T L 3 1 Groove
boonet el LR~y
s 1
Diometer of Base \
Rotating Band Surface Dimension
N H
Imprint oL +0r LG impeint
of ww_—rﬂ of Greove

Figure 1-12.
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Figure 1-13B STEEL RULE

Figure |-13C MAGNIFYING GLASS

Figure 1-13D SCREW PITCH GAUGE

Figure 1-I3E VERNIER CALIPER

Figure 1-13F CONTOUR GAUGE
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Figure 1-13G. Inside Micrometer

ANVIL SPINDLE THIMBLE RATCHET STOP
K SRR
‘%%V v

S St

i
BARREL

Figvuréh 1—13H Out51de Mic‘rorﬁetéi‘

y

Figure -1-131. Outside Calipers

Figure 1-13J. Dividers.

Figure 1-13K. Inside Calipers
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(2) 8-inch spring joint inside calipers (see figure 1-13k).
(3) 3-inch spring joint outside calipers
(4) 3-inch spring joint inside calipers

NOTE

Some of these instruments are very precise. The measurements
taken with them should be read very carefully.

2-9, Conversion of measurements from fractions to decimals or from inches to
millimeters can be obtained from tables 1 through 3.

2-10. Another valuable aid to fragment identification is a fragment board., On a sheet
of plywood are mounted typical fragments of various types of ordnance found in the area.
The fragments should show in particular the rotating band seat and keying, surface
machining, bourrelet width, fuze well threading, etc. Each fragment should be positive-
ly identified and the type of ordnance from which it came should be stenciled or marked
on the board. Such a board provides a simple and convenient reference for identifica-
tion work.

2-11., Use of stencils or metal stampings on ordnance can also be used in identification.
Charts containing translations of foreign scriptures and symbols into English are found
in almost all fragment identification manuals.



FRACTIONS OF AN INCH TO DECIMAL INCHES AND MILLIMETERS

Fractions Decimal Milli-
meters
1/64 0. 105625 0. 396875
1/32 . 031250 . 793750
3/64 . 046875 1.196025
1/16 . 062500 1. 587500
5/64 .078125 1.984375
3/32 . 093750 2.381250
7/64 . 109375 2.778125
1/8 . 125000 3.175000
9/64 . 140625 3.571875
5/32 . 156250 3.968750
11/64 .171875 4, 365625
3/16 . 187500 4, 762500
13/64 .203125 5.159375
7/32 .218750 5.556250
15/64 . 234375 5.953125
1/4 . 250000 6. 350000
17/64 . 265625 6. 746875
9/32 .281250 7. 143750
19/64 . 296875 7. 540625
5/16 . 312500 7.937500
21/64 . 328125 8. 334375
11/32 . 343750 8.731250
23/64 . 359375 9.128125
3/8 . 375000 9, 525000
25/64 . 390625 9.921875
13/32 .406250 10. 318750
27/64 .421875 10. 715625
7/16 .437500 11.112500
29/64 . 453125 11. 509375
15/32 . 468750 11, 906250
31/64 .484375 12,303125
. 500000 12, 700000

TABLE 1
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FRACTIONS OF AN INCH TO DECIMAL INCHES AND MILLIMETERS

(Cont'd)
Fractions Decimal Milli-
meters
33/64 . 515625 13, 096875
17/32 . 531250 13,493750
35/64 . 546875 13. 890625
9/16 . 562500 14, 287500
37/64 . 578125 14, 684375
19/32 . 593750 15, 081250
39/64 . 609375 15,478125
5/8 . 625000 15, 875000
41/64 . 640625 16. 271875
21/32 . 656250 16. 668750
43/64 .671875 17. 065625
11/16 . 687500 17. 462500
45/64 . 703125 17.859375
23/32 . 718750 18. 256250
— 47/64 . 734375 18. 653125
3/4 . 750000 19, 050000
49/64 . 765625 19, 446874
25/32 . 781250 19, 843750
51/64 . 796875 20, 240625
13/16 .812500 20, 637500
53/64 . 828125 21.034375
27/32 . 843750 21.431250
55/64 . 859375 21,828125
7/8 . 875000 22.225000
57/64 . 890625 22.621875
29/32 . 906250 23.081750
59/64 .921875 23.415625
15/16 .937500 23.812500
61/64 . 953125 24, 209375
31/32 .968750 24. 606250
63/64 . 984375 25. 003125
N 1. 000000 25.400000

TABLE 1 (Cont'd)
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MILLIMETERS TO INCHES

Basis: 1 inch = 25,4 Millimeters

Milli- Inches Milli- Inches Milli- Inches Milli- Inches |
meters meters meters meters

1.... 0.03937 26.... 1,023622 51.... 2.007874 76.... 2.992126
2.. . 078740 27.... 1. 062992 52,... 2.047244 77.... 3.031496
3.. . 118110 28.... 1.102362 53.... 2.086614 78.... 3.070866
4. . . 157480 29.... 1.141732 54.... 2.125984 79.... 3.110236
5.. . 196850 30.... 1.181102 55.... 2.165354 80.... 3,149606
6.. . 236220 31.. 1. 220472 56.... 2.204724 81.... 3.188976
7.. . 275591 32.... 1.259843 57.... 2.244094 82.. 3. 228346
8.. . 314961 33.... 1.299213 58.... 2.283465 83.. 3.267717
9.. . 354331 34,... 1.338583 59.... 2.322835 84.... 3.307087
10.. . 393701 35.... 1.377953 60.... 2.362205 85,... 3.346457
11.... .433071 36.... 1.417323 61.... 2.401575 86.... 3,385827
12.... .472441 37.... 1,456693 62.... 2,440945 87.... 3.425197
13,... .511811 38.... 1.496063 63.... 2.480315 88.. 3. 464567
14.... .551181 39.... 1.535433 64.... 2.519685 89.... 3.503937
15.... .590551 40.... 1.574803 65.... 2.559055 90.... 3.543307
16.... .629921 41.... 1,614173 66.... 2.598425 9l.... 3.582677
17.... .669291 42.... 1.653543 67.... 2.637795 92.. 3. 622047
18.... .708661 43.. 1. 692913 68.... 2.677165 93.... 3.661417
19.... .748031 44.... 1.732283 69.... 2.716535 94.... 3.700787
20.... .787402 45.... 1.771654 70.... 2.755906 95.... 3.740157
21.... .826772 46.... 1.811024 71.... 2.795276 96.... 3.779528
22.... .866142 47. . 1. 850394 72.... 2.834646 97.... 3.818898
23.... .905512 48. . 1. 889764 73.... 2.874016 98.... 3.858268
24.... .944882 49,... 1.929134 74.... 2.913386 99.... 3.897638
25.... .984252 50. . 1. 968504 75.... 2.952756 100.... 3.937008

TABLE 2
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INCHES TO MILLIMETERS

Basis: 1 inch = 25. 4 Millimeters

Milli-

Inches Milli- Inches Milli- Inches Milli- Inches
meters meters meters meters
1.... 25.4 26.... 660.4 51.... 1,295, 4 76.... 1,930, 4
2.. 50. 8 27.... 685.8 52.... 1,320.8 77.... 1,955, 8
3., 76.2 28.... 111.2 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.... 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

TABLE 3
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PART ONE
DROPPED MUNITIONS
OBJECTIVES

To learn identification, operation, explosive fillers, hazards, related equipment,
and the disposal procedures for dropped munitions.

INTRODUC TION

This text will provide a review of the older type bombs and a more detailed study
of the newer type bombs being used in SEA. Most EOD technicians do not get involved
in the build up of munitions and are not completely familiar with the installation, or
removal of the bomb fins, or the set screws that physically lock items in place.

This text will also provide a review of the operation of arming lanyards and asso-
ciated components for bombs equipped with internal conduits. The review will be help-
ful to those who have not been working with conventional weapons the last few years.
This text will be used in conjunction with classroom discussion.,

GP OLD SERIES BOMBS
1-1, Type: GP Old Series Bombs (reference figures 2-1, 2-2, and 2-3)
1-2, Identification:

a. Sizes: 100~ to 2000-pounds

b. Markings: In yellow or black. The number of yellow bands on the nose
and tail indicate the explosive filler.

c. Lugs and Fins: 14- and 30-inch suspension. These bombs may use box
or conical fins,

1-3, Fillers: (50 percent weight ratio)
a, TNT
b. Tritonal
c. Amatol
d. CompB

1-4. Hazards: The smoke and fumes from burning TNT is highly toxic. Comp B
and tritonal are more sensitive to drop.

1-5. Related Equipment: (reference figure 2-3)

a. Fuzes (nose and/or tail)

b. Fin assembly



Bomb, GP, tritonal, 100-1b, AN-M30A1

Bomb, GP, tritomal, 250-1b, AN-M57A1

59.16 >

S

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

Figurz 2-1. Bomb, General Purpose, Series
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Figure 2- 2

Bomb»

General Purpos®

w/ConiCal Fin



HORIZONTAL DANGEROUS RADIUS OF BOMB CASING FRAGMENTS

BOMB

100 1b GP
-250 1b GP
500 1b GP
1000 1b GP
2000 1b GP

MAXIMUM DANGER RADIUS
OF FRAGMENTS FROM
POINT OF DETONATION

3000 feet
3000 feet
3000 feet
3000 feet
3000 feet

BLAST EFFECT ON PERSONNEL

APPROXIMATE MAXIMUM EFFECTIVE

BOMB DISTANCE ON PERSONNEL
100 1b GP 40 feet
250 1b GP 55 feet
500 1b GP 75 feet
1000 1b GP 90 feet
2000 1b GP 110 feet
COLOR CODE
FILLER USE BASE COLOR COLOR & NO OF BANDS MARKINGS
High Explosive General Purpose Olive Drab 3 Yellow/Tritonal Black
2 Yellow/Comp B or
1 Yellow/Other HE Yellow
Fragmentation or
1, 3" Yellow/All
HE
Inert (w/ Practice Blue (May None White
Spotting also be
charges in black,
most cases) metallic,
or orange
Inert Drill oD 1 Black Black
Leaflets Leaflet 0D 1 Aluminum Black
Figure 2-3, Classification of Aircraft Bombs
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c. Adapter booster
d. Arming wire and fahnstock clips

1-6. Disposal: Detonate

GP NEW SERIES BOMBS
1-7. Type: GP New Series Bombs (reference figure 2-4)
1-8. Identification:
a. Sizes:
(1) 750-1b M 117
(2) 3000-1b M 118
b. Markings:
(1) OD bomb body
(2) Markings in yellow
(3) 1 wide yellow band (3 inch)
c. Lugs: 14- and 30-inch
d. Fins: Conical or retarded (MAU 91/B for M 117)
1-9. Fillers: Normally tritonal; minol can be used.
1-10. Hazards:
a. Tritonal is sensitive to drop.
b. Minbl--do not trepan and steam.

1-11. Related Equipment:

a. Nose and tail plugs.
b. Arming wires/lanyards with fahnstock clips-
c. Charging well for special fuzing (electrical/mechanical).

d. Adapter boosters: T 45 and T 46 for older fuzes, M 59 and M 134 for the
new type fuzes. The latter incorporates electrical detonators.

1-12, Disposal: Detonate



90 APRX

CHARGING WELL SHIPPING PLUG
CHARGING WELL TAIL FUZE
SUSPENSION LUG FIN ASSEMBLY

NOSE FUZE WELL TAIL FUZE WELL MOUNTING CLIP

NOSE FUZE /

NOSE I
(fﬁé&TE)R , ACCESS COVER

ASSEMBLY
NOSE ADAPTER BOOSTER CONDUIT ASSEMBLY
FIN ATTACHMENT SCREW
BURSTING CHARGE
TAIL SEALER (INERT)
TAIL ADAPTE BOOSTER

Figure 2-4. MIl7, 750-1b. GP Bomb w/Plumbing
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GP LOW DRAG BOMBS
1-13, Type: GP Low Drag Bombs(reference figures 2-5, 2-6, and 2-7)
1-14. Identification:
a. Sizes:
(1) 250-1b MK 81
(2) 500-1b MK 82
(3) 1000-1b MK 83
(4) 2000-1b MK 84
b. Markings:
(1) OD bomb body
(2) Yellow markings
(3) 1 wide yellow band (3 inch)
c. Lugs: 14- and 30-inch (screw-in type)
d. Fins: Conical and snakeye
1-15, Filler: Tritonal
1-16. Hazards: Tritonal is sensitive to drop (12 inches).

1-17. Related Equipment:

a. Nose plugs and tail plugs are used with some fuzing.
b. Internal conduit and charging wells.
c. Retaining screw-in nose.
d. Interchangeable adapter boosters, dependent on fuzing.
e. Arming wires/lanyard with fahnstock clips.
1-18. Disposal: Detonate
NOTE; Fuze Extenders: Fuze extenders may be used on all GP series

bombs. These extenders contain either tetryl or Comp B. M 103 or M 904 can be
used for fuzing.



ARMING WIRE FAHNSTOCK CLIPS
FAHNSTOCK CLIPS ASSEMBLY

HOISTING LUG
PLUG « N\ 5 —— SUSPENSION ’ @%
m ] LUG ; »
. /’ LONG STEM

SUSPENSION/
e N\ TAIL FUZE
\ CONICAL FIN

wp - SET  ASSEMBLY
AN

\BOMB SCREW
NOSE FUZE BODY

Figure 2-5. Bomb, General Purpose MK 82 Mod 1
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Figure 2-6.

Bomb, General Purpose MK 81 Mod 1



FIN ASSEMBLY CLOSED
LOW-DRAG GP SNAKEYE I BOMB

LINK \

i
SPRING ———-\ ( BLADE
R /_

SUPPORT

SLEEVE

\500 LB GPLD

MK 82 BOMB

PLUNGER

Figure 2-7. MK 8l Snakeye, Retarded (High Drag) Configuration
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DEMOLITION BOMB, BLU 31/B
1-19. Type: Demolition Bomb, BLU 31/B (reference figure 2-8)
1-20. Identification;
a. Size: 800-1lb, bluff shape, anti-ricochet design.
b. Markings: OD color, black markings with yellow band on nose.

c. Lugs: l4-inch screw-in type suspension lugs. The rear suspension lug
is positioned 29 inches forward of the base of the bomb.

d. Fin: Uses an MK 82 low drag fin.
1-21. Filler: 250 pounds of tritonal/destex,
1-22. Hazards: Tritonal is sensitive to shock (12 inch drop).

1-23. Related Equipment:

a. Nose fuze (FMU 30/B)

b. Tail plug

c. Internal conduit and charging well
d. Battery firing device

1-24. Disposal: Detonate

FRAGMENTATION CLUSTER, MlAl, 100-1b
1-25. Type: Fragmentation Cluster, M1Al, 100-1b (reference figures 2-9 and 2-10)
1-26, Identification:
a. Size: AN-M41Al, 20 pound (6 each)
b. Markings:
(1) OD bomb body
(2) Yellow band
(3) Black markings
c. Lugs: One lug welded to the body at the center of gravity.

d. Fins: A tail fin is threaded to the bomb and secured by a set screw.



2
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Figure 2-10. Bomb, Fragmentations Cluster MI1Al



1-27. Cluster Operation: Upon release, the arming wire is extracted from the
cluster allowing the bombs to separate. Fuze vane rotation begins at cluster bomb
separation.

NOTE

An intact cluster (M1Al) must be disassembled
prior to fuze removal.

1-28. Filler: TNT and Comp B (14 percent weight ratio)

1-29, Related Equipment: None. The AN-M41Al bomb is issued assembled and
completely fuzed in the MIAI cluster.

1-30. Hazards: The smoke and fumes from burning TNT is highly toxic.

1-31. Disposal: Detonate

FRAGMENTATION CLUSTER, AN-M28A2, 100-1b

1-32, Type: Fragmentation Cluster, AN-M28A2, 100-1b (reference figures 2-11
and 2-12)

1-33. Identification:
a. Size: M 83, 4-1b (24 each)
b. Markings:
(1) OD bomb body
(2) Yellow band on nose

(3) Type of bomb fuzing marked on cluster body; thatis, M 129, M 130,
M 131, or "'mixed."

c. Lugs: l4-inch suspension; may be carried by single suspension (Navy),
d. Fins: Box-type fin with drag plate.
1-34. Cluster Operation: Upon release, the arming wire is withdrawn and the fuze

is allowed to arm. The fuze functions, permitting the cluster to open. The 24
M 83 frag bombs are dispersed by spring action.

1-35, Filler: TNT

1-36. Related Equipment:

a. Nose fuze

b. Arming wire--fahnstock clip



Figure 2-11. Bomb, Fragmentation; 4-Pound, M83



DRAG PLATE

FIN ASSEMBLY ~—__

ARMING-WIRE HINGE

ASSEMBLY

ADAPTER COVER

CLUSTER ADAPTER

FRAG BOMBS

LOCKING CUP

SPOILER RING

MECHANICAL TIME FUZE

Figure 2-12. Cluster, Fragmentation Bomb:
100-1b. M28A2, Cutaway

N
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1-37. Hazards: The smoke and fumes from burning TNT is highly toxic.
NOTE,

The M 131 fuze contains an anti-disturbance
action.

1-38. Disposal: Detonate

FRAGMENTATION BOMBS, M 88 and M 81
1-39, Type: Fragmentation Bombs, M 88 and M 81 (reference figures 2-13 and 2-14)
1-40. Identification:
a. Sizes:
(1) 220-1b M 88
(2) 260-1b M 81
b. Markings:
(1) OD bomb body constructed of spirally wound square steel wire.
The size of the square steel wire is the only basic difference of the two bombs,
The 220-1b is 13/16 inch and the 260-1b is 1 inch.
(2) Yellow bands on nose and tail to identify the filler.
c. Lugs: 14-inch suspension; single suspension lug on opposite side.
d. Fins: Box or conical.

1-41, Filler: Comp B or TNT (220-1b may use ednatol).

1-42, Hazards: The smoke and fumes from burning TNT is highly toxic. Both
bombs use auxiliary boosters.

1-43, Related Equipment:

a. Nose and tail fuzes.
b. Tail fins (box or conical).
c. Arming wire assembly with fahnstock clips.

1-44, Disposal: Detonate
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Figure 2-14. 260-1b. Fragmentation Bomb AN-M81 Cutaway
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LEAFLET BOMBS, M 129 SERIES
1-45. Type: Leaflet Bombs, M 129 series (reference figures 2-15 and 2-16)
1-46. Identification:

a. Sizes: 750-1b, the external configuration is similar to the 750-1b demo-
lition bomb.

b. Markings: Olive green bomb body made of fiber glass. The bomb body
is split in half longitudinally into two sections held together by four latches on each
side.

c. Lugs: Three recesses, the two outside recesses are for 14-inch suspen-
sion, the center recess is for single suspension.

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

1-47. Cluster Operation: After release, the MT fuze functions at a predetermined
time causing detonating cord to detonate, separating the two body sections, detaching
the fin assembly and releasing the leaflets.

1-48. Filler: Leaflets
1-49. Hazards: Explosive components of the fuze, booster, and detonating cord.

1-50. Related Equipment:

a. Nose fuze (MT) with adapter booster.
b. Arming wire assembly.

c. Fin assembly.

1-51. Disposal: Burn

INCENDIARY BOMB, AN-M47A4, 100-1b
1-52. Type: Incendiary Bomb, AN-M47A4, 100-1b (reference figures 2-17a and 17b)
1-53. Identification:
a. Size: 100-1b AN-M47A4
b. Markings:
(1) Green body, yellow band with red markings.

(2) Cylindrical body, round nose, tapered aft section with welded on
box fin constructed of thin sheet steel.

c. Lugs: Suspension bands equipped with heavy gauge suspension lugs. For
single suspension, remove one band.
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100-1b Smoke or Incendiary Bomb AN-M47A4, Exterior View
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Figure 2-17B. 100-lb. Smoke or Incendiary Bomb AN-M47A4,
Exploded View



d. Fins: Welded on box type.

1-54, Filler: WP or PWP. PWP is more effective than WP because of its longer
burning time, reduced pillaring, and increased antipersonnel effect.

1-55. Hazards: WP precautions apply. Leakers could detonate from heat.

1-56. Related Equipment:

a. Nose fuze.
b. Burster M 18 or M 20 (black powder/tetryl).
c. Arming wire assembly.

1-57, Disposal: Detonate

BLU SERIES FIRE BOMB
1-58. Type: BLU Series Fire Bomb (reference figure 2-18)
1-59. Identification:
a. Sizes:
(1) BLU 1/B series 750-1b
(2) BLU 10/B series 250-1b
(3) BLU 23/B 500-1b
(4) BLU 27/B prefilled 750-1b
(5) BLU 32/B prefilled 500-1b
b. Markings: Unpainted aluminum alloy construction. No color code on the
prefilled (napalm B), The BLU-1, 10, and 23/B may have a 3-inch red band on the
nose and tail. All bombs are tip tank type configuration.

c. Lugs: All BLU series fire bombs are equipped for 14-inch suspension.

d. Fins: The use of fin assemblies is optional except for the BLU 10 series.
No fin assembly is provided for the BLU 10 series.

1-60. Filler: The BLU-1, 10, and 23 use napalm; the BLU-27 and 32 use napalm B,
1-61. Hazards: Fire. When fuzed, all bombs will contain "ALWAYS ACTION" fuzing.

1-62. Related Equipment:

a. Fuzes/igniters (nose and tail).
b. Fin assembly (optional),

c. Cable and initiator assemblies,
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(NOT COMMON TO ALL BOMBS)
CABLE ASSEMBLY
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Figure 2-18. BLU Series Fire Bomb and Components (Typical)



1-63. Disposal: Burn
NOTE

Prefilled napalm B bombs have welded seams.

M 36 INCENDIARY CLUSTER/TH 3, 4-1b, M 126 BOMB

1-64. Type: M 36 Incendiary Cluster /TH 3, 4-1b, M 126 bomb (reference figures
2-19a and 2-19b)

1-65. Identification:

a. Sizes: The M 36 incendiary bomb cluster (750-1b) consists of an M 30
cluster adapter loaded with 182 M 126 incendiary bombs (4-1b).

b. Markings: Olive green color, clam shell type body; red band on nose of
cluster.

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

d. Fins: A conical type attached to the cluster by a lock ring and tie rod.

1-66. Cluster Operation: At release, the arming wire is withdrawn from the mechan-
ical time fuzes allowing vane rotation to arm the fuzes. The fuzes function, detonating
the detonating cord in the upper and lower cluster casings hinge tube, allowing the
casings to separate. The M 126 bombs fall free of the cluster, arm on separation,

and function on impact.

1-67. Filler: 182, 4-1b, TH 3 incendiary bombs (MG bomb body with TH 3 filler)

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

NOTE
The AN-M50XA3, 4-1b, TH 3 incendiary bomb, contains an
explosive charge. This bomb, minus its fin assembly, looks

identical to the M 126 bomb.

1-69. Related Equipment:

a. Two MT tail fuzes.
b. Fin assembly.

c. Arming wire assembly with fahnstock clips.

1-70. Disposal: Burn
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CHEMICAL BOMBS, BLU 52/B and BLU 52 A/B

1-71. Type: Chemical Bombs, BLU 52/B and BLU 52 A/B (reference figures 2-20a,
2-20b, and 2-20c)

1-72. Identification:
a. Sizes: 750-1b modified BLU 1C/B fire bomb.
b. Markings:

(1) BLU 52/B--OD bomb 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--gray bomb body constructed of aluminum. Two decals,
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: l4-inch suspension.

d. Fins: Welded or bolted construction.
1-73. Filler:

a. BLU 52/B--259 pounds of CS-1

b. BLU 52 A/B--259 pounds of CS-2

1-74. Hazards: CS is an irritation chemical agent.

1-75. Related Equipment: Tail fin assembly,

NOTE,
The bombs do not contain explosive components.
They function by bursting upon impact to

disseminate the chemical agent.

1-76. Disposal: Decontaminate (Disaster Preparedness)

FLARE, AIRCRAFT PARACHUTE, MK 24 SERIES
1-77. Type: Flare, Aircraft Parachute, MK 24 series (reference figure 2-21)
1-78. Identification:

a. Size: The flare is aluminum alloy construction, 35.9 inches long and
4.8 inches in diameter. Weightis 27 pounds.

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

c. Candlepower: 2,000, 000
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d. Burning time: 3 minutes, generates 3, 500 degrecs centigrade.,
e. Launching method: Dropped, dispensed, or thrown by hand from aircraft.

1-79. Operation: Ignition and ejection settings arc made on the fuze prior to launch.
The safety pin is removed as last step prior to launch. At launch the ejection delay
is actuated by the flexible steel cable when it receives 6 to 12 pounds of pull. At 50
pounds of pull the lanyard disconnect scparates. When the parachute and illuminate
composition are ejected, the ignition delay is initiated by hot gases from the ejection
charge. The parachutc opens and the illuminating composition is ignited upon expira-
tion of the ignition delay.

1-80. [FIiller: 15 pounds of magnesium and sodium nitrate,
1-81. Hazards: Ejection charge, always approach and work from the side.

1-82, Disposal: Refer to AFTO 60K-2-2-4,

FLARE AIRCRAFT PARACHUTE, MK 45

1-83. Type: Flare Aircraft Parachute, MK 45 (reference figures 2-22a and 2-22b)

1-84. Identification:

a. Size: The flare is of aluminum alloy construction, 36 inches long and
5 inches in diameter. The weight is 28 pounds.

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

c. Candlepower: 2,000, 000

d. Burning time: 2,5 to 3 minutes, generates 3, 500 degrees centigrade.
e. Launching method: Clamped on suspension lugs.

1-85. Operation: At release, the lanyard removes the safety clip and releases a
cocked striker to ignite a positive 2 second safe separation delay. At the expiration
of the preset delay, the ejection charge separates the parachute and candle. Two sets
of cables are attached to the parachute shroud lines, one of which is shorter than the
other. As the parachute is deployed, the short set of cables exerts a pulling force on
the firing pin assembly, cocking and releasing the firing pin which ignites the firing
train and candle. As the candle approaches burnout, the resultant heat functions an
explosive holt releasing 10 shroud lines, collapsing the parachute.

~

1-86. Filler: Magnesium, sodium nitrate, and a binding agent.

1-87. Hazards: Flare candle, igniter assembly, explosive bolt in the parachute
assembly, and the fuze MK 364,

1-88. Disposal: Refer to AFTO 60K-2-2-10,
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Figure 2-22A.
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Figure 2-10. Bomb, Fragmentations Cluster MI1Al



1-27. Cluster Operation: Upon release, the arming wire is extracted from the
cluster allowing the bombs to separate. Fuze vane rotation begins at cluster bomb
separation.

NOTE

An intact cluster (M1Al) must be disassembled
prior to fuze removal.

1-28. Filler: TNT and Comp B (14 percent weight ratio)

1-29, Related Equipment: None. The AN-M41Al bomb is issued assembled and
completely fuzed in the MI1AI cluster.

1-30. Hazards: The smoke and fumes from burning TNT is highly toxic.

1-31. Disposal: Detonate

FRAGMENTATION CLUSTER, AN-M28A2, 100-1b

1-32, Type: Fragmentation Cluster, AN-M28A2, 100-1b (reference figures 2-11
and 2-12)

1-33. Identification:
a. Size: M 83, 4-1b (24 each)
b. Markings:
(1) OD bomb body
(2) Yellow band on nose

(3) Type of bomb fuzing marked on cluster body; thatis, M 129, M 130,
M 131, or "'mixed."

c. Lugs: l4-inch suspension; may be carried by single suspension (Navy),
d. Fins: Box-type fin with drag plate.
1-34. Cluster Operation: Upon release, the arming wire is withdrawn and the fuze

is allowed to arm. The fuze functions, permitting the cluster to open. The 24
M 83 frag bombs are dispersed by spring action.

1-35, Filler: TNT

1-36. Related Equipment:

a. Nose fuze

b. Arming wire--fahnstock clip



Figure 2-11. Bomb, Fragmentation; 4-Pound, M83
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1-37. Hazards: The smoke and fumes from burning TNT is highly toxic.
NOTE,

The M 131 fuze contains an anti-disturbance
action.

1-38. Disposal: Detonate

FRAGMENTATION BOMBS, M 88 and M 81
1-39, Type: Fragmentation Bombs, M 88 and M 81 (reference figures 2-13 and 2-14)
1-40. Identification:
a. Sizes:
(1) 220-1b M 88
(2) 260-1b M 81
b. Markings:
(1) OD bomb body constructed of spirally wound square steel wire.
The size of the square steel wire is the only basic difference of the two bombs,
The 220-1b is 13/16 inch and the 260-1b is 1 inch.
(2) Yellow bands on nose and tail to identify the filler.
c. Lugs: 14-inch suspension; single suspension lug on opposite side.
d. Fins: Box or conical.

1-41, Filler: Comp B or TNT (220-1b may use ednatol).

1-42, Hazards: The smoke and fumes from burning TNT is highly toxic. Both
bombs use auxiliary boosters.

1-43, Related Equipment:

a. Nose and tail fuzes.
b. Tail fins (box or conical).
c. Arming wire assembly with fahnstock clips.

1-44, Disposal: Detonate
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LEAFLET BOMBS, M 129 SERIES
1-45. Type: Leaflet Bombs, M 129 series (reference figures 2-15 and 2-16)
1-46. Identification:

a. Sizes: 750-1b, the external configuration is similar to the 750-1b demo-
lition bomb.

b. Markings: Olive green bomb body made of fiber glass. The bomb body
is split in half longitudinally into two sections held together by four latches on each
side.

c. Lugs: Three recesses, the two outside recesses are for 14-inch suspen-
sion, the center recess is for single suspension.

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

1-47. Cluster Operation: After release, the MT fuze functions at a predetermined
time causing detonating cord to detonate, separating the two body sections, detaching
the fin assembly and releasing the leaflets.

1-48. Filler: Leaflets
1-49. Hazards: Explosive components of the fuze, booster, and detonating cord.

1-50. Related Equipment:

a. Nose fuze (MT) with adapter booster.
b. Arming wire assembly.

c. Fin assembly.

1-51. Disposal: Burn

INCENDIARY BOMB, AN-M47A4, 100-1b
1-52. Type: Incendiary Bomb, AN-M47A4, 100-1b (reference figures 2-17a and 17b)
1-53. Identification:
a. Size: 100-1b AN-M47A4
b. Markings:
(1) Green body, yellow band with red markings.

(2) Cylindrical body, round nose, tapered aft section with welded on
box fin constructed of thin sheet steel.

c. Lugs: Suspension bands equipped with heavy gauge suspension lugs. For
single suspension, remove one band.

2-20



DZUS FASTENER

MECHANICAL
TIME FUZE

ADAPTER
BOOSTER

Figure 2-15. Bomb, 750-1b. Leaflet,

M 129 Series




ADAPTER
BOOSTER
ASSEMBLY

A

§__H
| TN

FUZE WELL

POSITIONING LATCHES

Positioning of Detonating Cord Through Opening in Base
of Fuze Well

RUBBER
GROMMETED
HOLES

FUZE FUZE WELL FUZE WELL ADAPTER
NUT ADAPTER ADAPTER BOOSTER
ASSEMBLY

Figure 2-16. Fuzing Components of Leaflet Bomb, MI129 Series
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d. Fins: Welded on box type.

1-54, Filler: WP or PWP. PWP is more effective than WP because of its longer
burning time, reduced pillaring, and increased antipersonnel effect.

1-55. Hazards: WP precautions apply. Leakers could detonate from heat.

1-56. Related Equipment:

a. Nose fuze.
b. Burster M 18 or M 20 (black powder/tetryl).
c. Arming wire assembly.

1-57, Disposal: Detonate

BLU SERIES FIRE BOMB
1-58. Type: BLU Series Fire Bomb (reference figure 2-18)
1-59. Identification:
a. Sizes:
(1) BLU 1/B series 750-1b
(2) BLU 10/B series 250-1b
(3) BLU 23/B 500-1b
(4) BLU 27/B prefilled 750-1b
(5) BLU 32/B prefilled 500-1b
b. Markings: Unpainted aluminum alloy construction. No color code on the
prefilled (napalm B), The BLU-1, 10, and 23/B may have a 3-inch red band on the
nose and tail. All bombs are tip tank type configuration.

c. Lugs: All BLU series fire bombs are equipped for 14-inch suspension.

d. Fins: The use of fin assemblies is optional except for the BLU 10 series.
No fin assembly is provided for the BLU 10 series.

1-60. Filler: The BLU-1, 10, and 23 use napalm; the BLU-27 and 32 use napalm B,
1-61. Hazards: Fire. When fuzed, all bombs will contain "ALWAYS ACTION" fuzing.

1-62. Related Equipment:

a. Fuzes/igniters (nose and tail).
b. Fin assembly (optional),

c. Cable and initiator assemblies,
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Figure 2-18. BLU Series Fire Bomb and Components (Typical)



1-63. Disposal: Burn
NOTE

Prefilled napalm B bombs have welded seams.

M 36 INCENDIARY CLUSTER/TH 3, 4-1b, M 126 BOMB

1-64. Type: M 36 Incendiary Cluster /TH 3, 4-1b, M 126 bomb (reference figures
2-19a and 2-19b)

1-65. Identification:

a. Sizes: The M 36 incendiary bomb cluster (750-1b) consists of an M 30
cluster adapter loaded with 182 M 126 incendiary bombs (4-1b).

b. Markings: Olive green color, clam shell type body; red band on nose of
cluster.

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

d. Fins: A conical type attached to the cluster by a lock ring and tie rod.

1-66. Cluster Operation: At release, the arming wire is withdrawn from the mechan-
ical time fuzes allowing vane rotation to arm the fuzes. The fuzes function, detonating
the detonating cord in the upper and lower cluster casings hinge tube, allowing the
casings to separate. The M 126 bombs fall free of the cluster, arm on separation,

and function on impact.

1-67. Filler: 182, 4-1b, TH 3 incendiary bombs (MG bomb body with TH 3 filler)

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

NOTE
The AN-M50XA3, 4-1b, TH 3 incendiary bomb, contains an
explosive charge. This bomb, minus its fin assembly, looks

identical to the M 126 bomb.

1-69. Related Equipment:

a. Two MT tail fuzes.
b. Fin assembly.

c. Arming wire assembly with fahnstock clips.

1-70. Disposal: Burn
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CHEMICAL BOMBS, BLU 52/B and BLU 52 A/B

1-71. Type: Chemical Bombs, BLU 52/B and BLU 52 A/B (reference figures 2-20a,
2-20b, and 2-20c)

1-72. Identification:
a. Sizes: 750-1b modified BLU 1C/B fire bomb.
b. Markings:

(1) BLU 52/B--OD bomb 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--gray bomb body constructed of aluminum. Two decals,
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: l4-inch suspension.

d. Fins: Welded or bolted construction.
1-73. Filler:

a. BLU 52/B--259 pounds of CS-1

b. BLU 52 A/B--259 pounds of CS-2

1-74. Hazards: CS is an irritation chemical agent.

1-75. Related Equipment: Tail fin assembly,

NOTE,
The bombs do not contain explosive components.
They function by bursting upon impact to

disseminate the chemical agent.

1-76. Disposal: Decontaminate (Disaster Preparedness)

FLARE, AIRCRAFT PARACHUTE, MK 24 SERIES
1-77. Type: Flare, Aircraft Parachute, MK 24 series (reference figure 2-21)
1-78. Identification:

a. Size: The flare is aluminum alloy construction, 35.9 inches long and
4.8 inches in diameter., Weightis 27 pounds.

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

c. Candlepower: 2,000, 000
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d. Burning time: 3 minutes, generates 3, 500 degrecs centigrade.,
e. Launching method: Dropped, dispensed, or thrown by hand from aircraft.

1-79. Operation: Ignition and ejection settings arc made on the fuze prior to launch.
The safety pin is removed as last step prior to launch. At launch the ejection delay
is actuated by the flexible steel cable when it receives 6 to 12 pounds of pull. At 50
pounds of pull the lanyard disconnect scparates. When the parachute and illuminate
composition are ejected, the ignition delay is initiated by hot gases from the ejection
charge. The parachutc opens and the illuminating composition is ignited upon expira-
tion of the ignition delay.

1-80. [FIiller: 15 pounds of magnesium and sodium nitrate,
1-81. Hazards: Ejection charge, always approach and work from the side.

1-82, Disposal: Refer to AFTO 60K-2-2-4,

FLARE AIRCRAFT PARACHUTE, MK 45

1-83. Type: Flare Aircraft Parachute, MK 45 (reference figures 2-22a and 2-22b)

1-84. Identification:

a. Size: The flare is of aluminum alloy construction, 36 inches long and
5 inches in diameter. The weight is 28 pounds.

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

c. Candlepower: 2,000, 000

d. Burning time: 2,5 to 3 minutes, generates 3, 500 degrees centigrade.
e. Launching method: Clamped on suspension lugs.

1-85. Operation: At release, the lanyard removes the safety clip and releases a
cocked striker to ignite a positive 2 second safe separation delay. At the expiration
of the preset delay, the ejection charge separates the parachute and candle. Two sets
of cables are attached to the parachute shroud lines, one of which is shorter than the
other. As the parachute is deployed, the short set of cables<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>