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CHAPTER 1 

GENERAL

Section I. INTRODUCTION

1. Scope
a. This manual is intended for instruction 

and the dissemination of general and technical 
information concerning military pyrotechnics. 
It covers general characteristics, specific data, 
means of identification, precautions in han
dling and use, and general information on 
packing. General technical information per
taining to all types and kinds of conventional 
ammunition and explosives is contained in 
TM 9-1900/TO 11 A-1-20. General informa
tion on care, handling, preservation, storing 
and shipping of ammunition and explosives, 
and their demolition to prevent enemy use is 
contained in TM 9-1903/TO 11A-1-37. Am
munition which is pyrotechnic in nature be
cause of its composition and use but not classed 
as pyrotechnics because of storage considera
tions or use is covered in other publications: 
artillery illuminating projectiles in TM 9-1901, 
photoflash bombs in TM 9—1980, and smoke 
grenades in FM 23-30. These referenced pub
lications should be made readily available as 
required for users of this manual.

b. This manual differs from TM 9-1981, 29 
January 1951, as indicated in (1) and (2) 
below:

(1) Adds information on:
CARTRIDGE, PHOTOFLASH: M123 

series
CARTRIDGE, PHOTOFLASH 

PRACTICE: M121
CARTRIDGE, PHOTOFLASH 

PRACTICE: M124
FLARE, AIRCRAFT: parachute, 

M138(T10E4)
FLARE, AIRCRAFT: parachute, 

M139(T10E6)
FLARE, AIRCRAFT: parachute, 

Mk 5 and mods

FLARE, AIRCRAFT: parachute, 
Mk 6 mod 5

FLARE, AIRCRAFT: parachute, 
Mk 6 mod 6

FLARE, AIRCRAFT: parachute, 
3 minute, electrically operated

FLARE, AIRCRAFT: parachute, 
Wiley SA 8

SIGNAL, ILLUMINATION, 
GROUND: green star, cluster, 
M125(T71) (hand held)

SIGNAL, ILLUMINATION, 
GROUND: red star, parachute, 
M126(T72) (hand held)

SIGNAL, ILLUMINATION, 
GROUND: white star, parachute, 
M127(T73) (hand held)

SIGNAL, ILLUMINATION, SMOKE, 
GROUND: green, parachute; M128 
(T74) (hand held)

SIGNAL, ILLUMINATION, SMOKE, 
GROUND: red, parachute, M129 
(T75) (hand held)

SIGNAL, ILLUMINATION, SMOKE, 
GROUND: yellow streamer, M130 
(T76) (handheld)

SIGNAL, SMOKE, MARINE: 
orange, floating-type

SIGNAL, SMOKE AND ILLUMINA
TION, MARINE: AN-Mk 13 mod 0

IGNITER, RAM-JET ENGINE: 
M132

IGNITER, RAM-JET ENGINE: 
M133

MARKER, LOCATION, MARINE: 
night, Mk 2

TORPEDO, SIGNALING, RAIL
ROAD : waterproof case, w/lead 
straps

TRACER, GUIDED MISSILE: 
tracking, M136
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TRACER, GUIDED MISSILE: 
tracking, M137

(2) Deletes information on:
BOMB, photoflash, 100-lb, AN-M46 

and M46
BOMB, target identification (TI), 

smoke, red, 100-lb, M84A1 and M84
BOMB, target identification (TI)> 

250-lb, M89, M90. M91, M98, and 
M100

FUZE, bomb, nose, mechanical time, 
M144

FUZE,, bomb, nose, mechanical time, 
M147

GRENADE, hand, smoke, HC, M8
GRENADE,, hand, smoke, red, M3
GRENADE, hand, smoke (colored), 

M16
GRENADE, hand, smoke (colored), 

M18
GRENADE, rifle, smoke, HC, M20
GRENADE, rifle, smoke (green, red, 

violet, yellow), M22
GRENADE, rifle, smoke (green, red, 

violet, yellow), streamer, M23
SIGNAL, drift, night, AN-Mk 4

2. Arrangement of Text
a. Chapter 1 outlines the scope of the manual 

and gives a general discussion of types, classi
fication, identification, care, handling, and pres
ervation, packing and marking for shipment, 
and required forms and reports.

b. Chapter 2 refers to photoflash bombs, 
which are pyrotechnic in nature but not classed 
in the supply system with bombs. It covers 
photoflash cartridges, which have a similar 
function but are classed as pyrotechnics.

c. Chapter 3 gives description, information, 
and technical instruction relative to pyrotech
nic flares and fuzes used therewith.

d. Chapter 4 gives description, information, 
and technical instruction relative to pyrotech
nic signals.

e. Chapter 5 gives similar information on 
pyrotechnic simulators.

/. Chapter 6 gives similar information on 
miscellaneous pyrotechnic items.

g. Chapter 7 gives methods of destruction of 
pyrotechnic ammunition to prevent enemy use.

h. A list of references is given in the ap
pendix.

3. Definition
The term pyrotechnics as used herein refers 

only to pyrotechnic items used for military 
purposes to produce bright lights for illumina
tion, colored lights or smokes for signaling, or 
simulated battle noises and effects for train
ing. The art of pyrotechny is literally the “art 
of fire.” Pyrotechnic items are therefore those 
which produce their effect by burning, hence 
are consumed in the process. Mechanical or 
chemical smoke generators, electric signal 
lights, and like items are not classed as pyro
technics. Illuminating projectiles, smoke pro
jectiles, and tracer items (TM 9-1901 and TO 
11A-1-22) and smoke grenades (FM 23-30), 
because of their association in use, are not 
classed as pyrotechnics. Photoflash bombs (TM 
9-1980 and TO 11A1-1-7) though pyrotechnic 
in nature, are classed as “bombs” because of 
their relatively greater hazard, which requires 
storage as such. Location markers and various 
other miscellaneous items (ch. 6), though not 
in strict conformance with the above concept 
of pyrotechnics, are classed as pyrotechnic am
munition.

4. Description
a. Complete Round. Pyrotechnics are usually 

relatively small items and are issued in the 
form of complete rounds, that is, each item as 
issued is assembled with all the elements neces
sary for proper functioning. Large items, such 
as certain aircraft flares, are an exception to 
this general rule in that the fuzes are issued 
separately for assembly in the field. A general 
view of the size range of principal pyrotechnic 
items is shown in figure 1.

b. Ignition Train. Pyrotechnics generally 
function by means of an “ignition train” (fig. 
2), which is somewhat similar to the “propel
lant train” of artillery ammunition (TM 9- 
1900). The train begins with an initiator, usu
ally a primer which may be of the percussion, 
friction, or electric-type. The flame produced 
on initiation is transmitted successively to a 
propelling charge, delay element, expelling 
charge, and finally to the main charge of pyro
technic composition (sometimes referred to as 
a “candle”). One or more of the intermediate 
elements between initiator and main charge 
may be absent, depending upon the require
ments of the pyrotechnic.
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A [}•*  FIRECRACKER: M80

B || |H SIGNAL, ILLUMINATION, AIRCRAFT:
{SINGLE STAR OR 
DOUBLE STAR OR 

{TRACER. DOUBLE STAR

C fl | SIMULATOR, PROJECTILE AIRBURST: M74A1

D | Q SIGNAL, ILLUMINATION, MARINE: TWO STAR, RED, AN-M75

E I I SIGNAL, SMOKE AND ILLUMINATION, MARINE: AN-Mk 13 Mod 0

F ’-------- p SIMULATOR, PROJECTILE GROUND BURST: Ml 15

CARTRIDGE, PHOTOFLASH: M112A1 OR
CARTRIDGE, PHOTOFLASH, PRACTICE: M121

IGNITER, AAM-JET ENGINE: Ml 32

CARTRIDGE, PHOTOFLASH: M123A1 OR 
CARTRIDGE, PHOTOFLASH, PRACTICE: MI24

IlNgjs 1

K Q| nj~ ) SIMULATOR, PROJECTILE AIR BURST: M27A1B1

SIGNAL, ILLUMINATION, GROUND: WHITE STAR, CLUSTER, M18A1 OR
SIGNAL, ILLUMINATION, GROUND: WHITE STAR, PARACHUTE, M17A1 OR
SIGNAL, SMOKE, GROUND: RED, M62

SIGNAL, ILLUMINATION, GROUND: GREEN STAR, CLUSTER, Ml 25 OR
SIGNAL, ILLUMINATION, GROUND: RED STAR, PARACHUTE, Ml26 OR
SIGNAL, SMOKE, GROUND: QREEN, PARACHUTE, M128

SIGNAL, ILLUMINATION, GROUND: RED STAR, PARACHUTE, Ml 31

MARKER, LOCATION, MARINE: DYE, AN-M59

Q ^XlF ll> TRACER» GUIDED MISSILE: TRACKING, 75-SEC, M136

R fl I FLARE, AIRCRAFT: PARACHUTE, M9A1

S —Ml fj I FUSEE, WARNING, RAILROAD: RED, 20 MINUTE, M72

SIGNAL, SMOKE AND ILLUMINATION, AIRCRAFT: AN-Mk 5 Mod 1

Figwr91. M&tary comparative m«t of ropreoontativo type*.
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FLARE, AIRCRAFT: TOW-TARGET, M50

FLARE, AIRCRAFT: TOWED, RED, M77

FLARE, AIRCRAFT: PARACHUTE, M8A1

FLARE, AIRCRAFT: PARACHUTE, Mk 5 AND Mods

FLARE, SURFACE. AIRPORT, M76

FLARE, AIRCRAFT: PARACHUTE, Mk 6 Mod 5

JL____________

FLARE, AIRCRAFT: PARACHUTE, Ml 38

RAPD 263740
Fifptn 1—Continued.
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INITIATOR PROPELLING
CHARGE

DELAY 
ELEMENT

EXPELLING 
CHARGE

PYROTECHNIC 
COMPOSITION

RA PD 113308A
Figure 2. Representative ignition train for pyrotechnics.

c. Explosives. Explosives used in the parts 
of the ignition train leading up to the main 
charge are especially selected primer composi
tions (mixtures) for the initiator, loose black 
powder for boosters, propelling charges and ex
pelling charges, and compressed black powder 
for delay elements.

d;Main Charge Pyrotechnic Compositions.
(1) The earliest pyrotechnic compositions 

consisted of varying mixtures of the 
constituents of black powder, namely, 
charcoal, sulfur, and saltpeter (potas
sium or sodium nitrate). Other mate
rials were added to produce special 
effects, such as, iron filings, coarse 
charcoal, and realgar (arsenic sulfide). 
Many other materials were added or 
substituted as the art of pyrotechnics 
progressed.

(2) Present day pyrotechnic compositions, 
in general, consist of physical mix
tures of various combinations. In 
some cases, a single material may per
form more than one of the functions 
in (a) through (/) below.

(a) Oxidizers such as chlorates, perchlo- 
ates, peroxides, chromates, and ni
trates provide some oxygen for 
burning, additional oxygen being 
obtained from the air. In pyrotech
nic items such as (for example) 
barium chromate-boron mixtures, 
which have obturated components, 
the gaseous fuze powders do not re
quire oxygen from the air.

(b) Fuels, such as aluminum and mag
nesium powder, their alloys, sulfur, 
lactose, and other easily oxidizable 
materials.

(c) Combustible binding and water
proofing agents, such as shellac, lin

seed oil, resins, resinates, and par
afin.

(d) Color intensifiers, such as polyvinyl 
chloride, hexachlor benzene, or 
other organic chlorides mixed with 
barium and copper salts used to 
produce green or with strontium 
salts to produce red.

(e) Dyes, such as methylamino-anthra
quinone to produce red and aura
mine to produce yellow.

(/) Coolants, such as magnesium carbo
nate and sodium bicarbonate.

(3) Pyrotechnic smoke compositions are 
of two general types:

(a) Those that burn with practically no 
flame but with the formation of a 
dense, colored smoke as a product 
of combustion.

(b) Those that burn at a temperature so 
low that an organic dye ((2) (e) 
above) will volatilize rather than 
burn and hence will color the 
smoke.

(4) A friction igniter consists of a primer 
cup containing a mixture of potas
sium cholorate, charcoal, and dextrin 
binder. A loop of wire coated with 
red phosphorus in shellac extends 
through this cup.

(5) “Quickmatch” is a term applied to 
strands of cotton soaked in a mixture 
of black powder and gum Arabic and 
coated over with mealed powder. It 
is used as an initiator to transmit 
flame to igniting, priming, or pyro
technic charges.

(6) The “priming charge” is a dried paste 
of black powder in intimate contact 
with the first-fire composition. Cur
rent newer pyrotechnic items use a 
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priming paste composed of a special 
nonhygroscopic composition contain
ing barium nitrate, zirconium hy
dride, silicon, tetranitrocarbazole, and 
a plastic binder.

(7) The “first-fire composition” is gener
ally a mechanical mixture of illumi- 
nant charge and black powder. How
ever, for certain items, it may be a 
special, nonhygroscopic easily ignit
ible composition, with high-burning 
temperature.

5. Classification
Pyrotechnics are classified according to pur

pose. as illuminants (photoflash cartridges 
and flares), signals, combination signaling and 
illuminating items, and ssimulators. Other 
types of ammunition modified to produce a 
pyrotechnic effect are classed with the parent 
type, for example, illuminating projectiles are 
classed as “artillery” projectiles, but the ef
fect produced generally falls into one of these 
pyrotechnic classes.

c. Photoflash Cartridges. These produce a 
single flash of light for photographic purposes.

b. Flares. A flare produces a single source 
of illumination which is generally of high can
dlepower and substantial duration. Flares may 
be parachute-supported, towed, or stationary. 
While the;r primary function is illumination, 
they may be used for identification, ignition, lo
cation of position, targets, or warning.

c. Signals. There are two types of effects 
obtained with signals; light and smoke. A par
ticular model may produce any variety or com
bination of these effects. Light producing sig
nals are much smaller and faster burning than 
flares and may consist of a single parachute- 
supported star or one to five freely falling 
stars, with or without colored tracers (fig. 28). 
Smoke signals are of either the slow-burning 
streamer-type, which leave a trail of smoke, or 
the parachute-suspended-type, which produce a 
cloud of smoke.

d. Simulators. Simulators imitate actual 
battle sounds and flashes of light produced by 
service items of ammunition. They are designed 
for use in training.

e. Miscellaneous-Type. Pyrotechnics which 

have nomenclatures other than those in a 
through d above have a variety of uses.

(1) In illuminating artillery ammunition, 
the pyrotechnic elements are assem
bled in artillery projectile bodies. The 
projectiles are used in conjunction 
with other artillery ammunition (TM 
9-1900).

(2) Smoke grenades have the form of 
high-explosives hand and rifle gren
ades, but resemble smoke signals in 
effect (FM 23-30).

6. Identification

a. General. Pyrotechnics, in common with 
other types of ammunition, are identified by 
the standard nomenclature and the lot number 
of the item. Such identification is marked on 
all containers and, unless the item is too small, 
on the item itself.

b. Standard Nomenclature. Standard nomen
clature is established in order that each item 
supplied may be specifically identified by name. 
Standard nomenclature consists of an item 
name (a generic term), a colon, and additional 
item identification established in accordance 
with Federal item identification guides for sup
ply cataloging. The use of standard nomencla
ture is mandatory for all purposes of record. 
It should be noted that in the nomenclature of 
“blank,” “dummy,” and “inert” ammunition, 
these descriptive adjectives, indicating type, 
precede the colon.

c. Lot Number. When ammunition is manu
factured, a lot number is assigned in accord
ance with pertinent specifications. A “lot” con
sists of a number of items manufactured from 
similar materials under similar conditions, 
which may be expected to function alike. The 
lot number consists, in general, of the loader’s 
initials or symbol and the number of the lot. 
The use of the lot number, for example, PA 
9-55, is required in all references to specific 
items of ammunition in reports and records.

d. Model. To identify a particular design, a 
a model designation is assigned at the time the 
model is classified as an adopted type. This 
model designation becomes an essential part 
of the nomenclature and is included in the 
marking of the item. The present system of 
model designation consists of the letter M fol
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lowed by an Arabic numeral, for example, Ml. 
Modifications are indicated by adding the let 
ter A and the appropriate. Arabic numeral. 
Thus, Ml Al indicates the first modification of 
an item for which the original model designa
tion was Ml. Wherever a B suffix appears in 
a model designation it indicates an item of al
ternative (or substitute) design, material, or 
manufacture. Certain items standardized for 
use by both A rmy and Navy are designated by 
AN preceding the model number. Development 
items are indicated by the letter T and an 
Arabic numeral and modifications by the addi
tion of E and an Arabic numeral. Model des
ignations of items of Navy design consist of 
Mk signifying the word Mark, followed by an 
Arabic numeral, together with a modification 
(Mod) number, thus—Mk 6 mod 2.

e. Painting. Pyrotechnic assemblies are 
painted gray, except for those having an outer 
case of aluminum or plastic, which are un
painted, and those aircraft signals assembled 
in a tube of rolled cartridge paper, which are 
coated with colorless lacquer. It is to be noted 
that ground flares M48 and M49, which have 
primary roles of giving warning of infiltrating 
enemy troops and secondary roles as signals, 
are painted olive drab.

f. Marking. Pyrotechnics, in general, are 
marked in black. These markings show the type, 
model, ammunition lot number, manufacturer’s 
symbol, and date of manufacture. Signal types 
are marked with colored bands or patches to 
indicate the color of the signal produced. The 
top of a launcher-type ground signal or hand
held ground signal is painted the color of the 
signal and also marked with two embossed let
ters for identification in the dark. The first 
letter is the initial of the color. The second 
letter indicates the type, P for parachute or S 
for star. Overage flares and those assigned to 
training have a 2-inch blue band stenciled 
around the body; they may also be stenciled 
FOR TRAINING USE ONLY. For informa
tion in connection with installing flare M8A1 
in airplanes, the word FRONT is stenciled on 
the front of the case, and the location of sus
pension bands is shown by black bands painted 
on the case. Guide flares have a color patch 
on the closing cover indicating the color of the 
flare; embossed points at the center of the 
patch permit identification in the dark.

g. Ammunition Data Card. A 5 x 8 card, 
which is prepared for each lot of accepted 
ammunition in accordance with pertinent spec
ifications, is furnished with the shipping ticket 
with each shipment of ammunition, except 
small-arms ammunition. This card contains 
printed data concerning the item and its com
ponents. Information on the data card includes 
lot number, date packed, identity of compo
nents, assembling and firing instructions, Fed
eral stock number and Department of Defense 
Ammunition Code, and other data as required.

h. Inert Components. See AR 385—65.
i. Federal Stock Number and Department of 

Defense (DOD) Ammunition. Code. The Fed
eral stock number (for example, 1370-028- 
5983) has replaced the ammunition identifica
tion code (AIC) and item stock number. There 
is a different Federal stock number for each 
item of supply as packed. The first four posi
tions in a Federal stock number are always the 
class in which the item belongs. The next seven 
positions in the Federal stock number are 
called the Federal item identification number 
(FUN). The dash between the third and 
fourth position in the FIIN is to reduce errors 
in transmitting. There is a different FIIN for 
each item in a supply manual. Thus, the Fed
eral stock number is composed of the class 
(first four positions) and the FIIN (next 
seven positions). In connection with the Fed
eral stock number,, a Department of Defense 
Ammunition Code for interchangeability of 
ammunition and explosive supplies has been es
tablished. This code is composed of eight char
acters consisting of the Federal supply class 
(four characters) and a four-character desig
nation consisting of a letter and three digits 
(for example, 1370-L238). The second part 
of the DOD ammunition code (for example, 
L238) is the same for items which are com
pletely interchangeable as to function and use. 
Hence, wherever the same second part of the 
code is used as a suffix to two or more Federal 
stock numbers, the items are interchangeable 
for issue.

7. Visibility
The principal factors controlling the visibil

ity of pyrotechnics are design, position, and 
conditions of foreground and background:
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a. Factors of design include candlepower and 
color.

b. Factors of position include height at which 
the flare or signal functions and relative posi
tion of flare, objective, and observer.

c. Conditions of foreground and background 
are influenced by degree of natural illumina
tion, color and brightness of the sky, and clar
ity of the atmosphere as affected by the pres
ence of haze, fog, dust, smoke, rain, or snow.

8. Care, Handling, and Preservation
a. Precautions. Pyrotechnics, in general, con

tain material of a hazardous nature. Even 
though each of the ingredients in a pyrotechnic 
composition (mixture) may be relatively stable 
in itself, it may in time react with one or more 
of the other materials in the mixture to cause 
deterioration and, consequently, even greater 
than normal hazard. Pyrotechnics are more 
dangerous than many other types of ammuni
tion because they are more easily initiated. 
They should not be handled roughly or exposed 
to moisture. Items evidencing such moisture 
should be discarded. Pyrotechnics should never 
be disassembled. They should not be left in air
craft indefinitely; they should be removed, 
their fuzes, if any, set SAFE, and restored to 
their original condition and packing. Refer to 
chapter 7 for destruction procedures.

b. Moisture. The functioning of pyrotechnics 
is affected by moisture. Pyrotechnics are pack
ed in moistureproof or hermetically sealed con
tainers. The seals of such packings should not 
be broken until just before the item is to be 
used. If pyrotechnics are exposed to moisture, 
they should be separated from all other mate
rial until an examination has been made to 
make sure that they are serviceable and not 
dangerous. Containers which show signs of 
dampness or moisture will be opened and, if 
there is any evidence of moisture on pyrotech
nics, they will be processed in accordance with 
provisions contained in SR 755-140-1. Al
though some pyrotechnic compositions (mix
tures) may become more sensitive due to ex
posure to moisture, most pyrotechnic items be
come more difficult to ignite, hence less de
pendable.

c. Handling. Besides the hazardous pyrotech
nic compositions, pyrotechnics are composed of 

sensitive elements, such as fuzes, friction com
positions, and primers. Disassembly of pyro
technics or components is prohibited. Pyro
technics should be handled With care and pro
tected against shock. Boxes containing pyro
technics should not be dropped or thrown. 
Boxes containing signal cartridges, which are 
discharged by percussion primers, should be 
placed flat with top up. Protective or safety 
devices should not be removed until just before 
use. Care should be exercised to avoid damage 
to fiber cases and rip cords located outside the 
casing of Navy type flares. Pyrotechnics, espe
cially the type which are projected, should be 
so handled as to avoid denting or deforming 
the barrel or case. Pyrotechnics which are 
seriously dented, deformed, cracked, broken, or 
having loose closing or shipping covers will be 
discarded.

d. Storage.
(1) Pyrotechnics should be stored in a 

dry, well-ventilated place, out of the 
direct rays of the sun, and protected 
against excessive or variable tempera
tures. Pyrotechnics should not be 
stored with other kinds of ammuni
tion, except as indicated in TM 9- 
1903/TO 11A-1-37. Smoking will not 
be permitted in places where pyrotech
nics or ammunition are stored. 
Matches or flame or spark-producing 
articles will not be permitted in mag
azines and only approved lights will 
be used. Precautions should be taken 
to prevent fires and adequate fire
fighting apparatus should be avail
able.

(2) Loose pyrotechnic, tracer, flare, and 
similar mixtures from broken con
tainers should be taken up, covered 
completely with No. 10 engine oil, and 
burned in accordance with instruc
tions contained in TM 9-1903/TO 
11 A—1-37.

(3) Pyrotechnics are stored as class 2 or 
class 9 ammunition in accordance 
with appropriate quantity and dis
tance storage data prescribed in TM 
9-1903/TO 11A-1—37.

e. Fires.
(1) Most pyrotechnics burn with intense 
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heat, therefore personnel and fire
fighting equipment should be ade
quately protected. Unless the fire is 
of a minor nature and does not in
volve an explosive and there is a 
chance of controlling it, fire fighting 
should be confined to preventing the 
spread of the fire.

(2) In fires involving phosphorus, person
nel entering magazines with portable 
extinguishers will have life lines at
tached in order to be able to find their 
way out through heavy smoke. Phos
phorus will stop burning only so long 
as it is under water; when exposed to 
the air again, it ignites spontaneously.

(3) Water may accelerate burning and 
cause explosions which may scatter 
burning material. The use of carbon 
dioxide and carbon tetrachloride on 
such fires will create poisonous gases. 
Small fires involving 50 pounds or 
less of magnesium can be smothered 
with a dry, inert powdered or gran
ular material such as hard coal pitch, 
coated graphite, rust-free cast iron 
borings, soft coal, talc, salt, or sand. 
Asbestos, sand, salt, and talc are not 
inert in magnesium fires, but may be 
used dry if the fire is small. The pow
der should be placed over the burning 
material so as to cover it to a depth 
of 1 inch or more. It should not be 
disturbed until the magnesium has 
cooled except when the fire is on a 
floor of flammable material, in which 
case, after the fire is covered, a 2-inch 
layer of extinguishing powder should 
be put on the floor beside the fire and 
the burning material raked onto the 
insulating layer and smothered.

f. Serviceability. Pyrotechnics and compo
nents will be maintained in serviceable condi
tion. Pyrotechnics whose serviceability is un
certain will be reported to the technical service 
officer concerned for appropriate action.

g. Toxicity. Pyrotechnic material is poison
ous to men and animals if taken internally.

h. Recoil. Projected pyrotechnics, those fired 
from pistols, projectors, grenade launchers, or 
hand held (integral launcher-type), may cause 

some recoil when fired. This is particularly 
true of parachute aircraft flare M9A1. It is 
recommended that the pistol be held by both 
hands when firing flare M9A1.

i. Duds. During maneuvers over terrain 
other than military reservations, the location 
of dud flares and photoflash bombs will be ob
served and reported as directed in AR 385-63 
and AFR 50-13. The duds will be sought out 
and destroyed as soon as possible by authorized 
and experienced personnel. Duds of photoflash 
bombs are especially dangerous and should be 
destroyed in place by detonation as provided in 
TM 9-1903/TO 11A-1-37. Painful burns, seri
ous injury, or property damage may result if 
inexperienced persons handle duds, especially 
photoflash bomb duds.

j. Safe Altitudes and Distances. Flares not 
entirely burned out and cool when they land 
are liable to ignite combustible material. Safe 
altitudes and distances are dependent upon the 
burning time, rate of descent, and drift of the 
flare. Such factors will be considered in deter
mining minimum altitudes and distances of re
lease. Released “safe,” fuzed flares may pos
sibly function on impact. Signals also are a 
potential fire hazard in case the parachute fails 
to support the signal properly. In tests and in 
training maneuvers, if fire is to be avoided, 
pyotechnics will not be used over terrain cov
ered with dry vegetation or other flammable 
material unless adequate fire protection is 
available.

k. Before and During Firing.
(1) Pyrotechnics should be inspected to 

locate any defective units. Pyrotech
nics should be kept clean. Any for
eign substances such as dirt, sand, 
mud, or grease will be carefully re
moved before pyrotechnics are stored 
or used.

(2) Pyrotechnics intended for immediate 
use should be stored at a safe dis
tance from the firing point, keeping 
in mind that pyrotechnics are more 
readily ignited than other types of 
ammunition. Smoking will be prohib
ited wherever pyrotechnics are piled 
and only approved lights will be used 
in their vicinity.

(3) When firing pyrotechnics, extreme care 
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should be taken to fire them in such 
a manner that burning material or 
burned out signals will not fall on the 
firer or other personnel or into boxes 
of pyrotechnics or other ammunition. 
Care should also be exercised when 
firing through trees or obstructions.

I. Failure to Fire. In case of failure to fire of 
aircraft signals, wait 5 seconds and make two 
more attempts to fire. If the item still fails to 
fire, wait 30 seconds, then unload the weapon 
and dispose of the item as quickly and as safely 
as possible. This procedure also applies to 
aircraft flare M9A1 (par. 37). See. also AR 
385-63 and AFR 50-13.

m. Renovation. Pyrotechnics are recondi
tioned'or renovated in accordance with specific 
instructions from the Chief of Ordnance.

n. Fuzes. Fuzes should be examined for any 
deterioration, such as heavy rust or corrosion, 
which might impair proper functioning. Only 
serviceable fuzes will be used. Fuzing and de
fuzing will be done at a safe distance from 
magazines. Detailed information on fuzes used 
with pyrotechnic items will also be found in 
TM 9-1980.

o. Suspension Lugs. Suspension lugs and 
bands should be examined for any damage 
which might weaken them or their attachment 
to the body of the pyrotechnic. Lugs for hori
zontal suspension should be gaged to assure 
proper center distance and alinement.

p. Repackaging and Storage. Pyrotechnics 
will ordinarily be prepared for use only in suf
ficient quantities to meet immediate require
ments. Any assembled complete rounds in ex
cess of such requirements will be restored to 
their original packages (inner containers) and 
packings and appropriately marked. Prior to 
repackaging, components will be inspected and 
those which were originally sealed will be re
sealed. Such ammunition should be used first in 
subsequenct firings, in order that the stock 
of opened packings may be kept at a minimum.

9. Packing and Marking for Shipment
a. Pyrotechnics are packaged and marked 

in accordance with pertinent specifications and 
drawings. Both inner packages and outer 
packings are designed to withstand all condi
tions ordinarly encountered in handling, stor

age, and transportation and to comply with 
Interstate Commerce Commission regulations. 
Due consideration is given in packaging to pre
vent the entrance of moisture. Packing and 
marking data are given in Department of the 
Army Supply Manual SM 9-5-1370, in U. S. 
Air Force Stock List 1300, and under the spe
cific items described herein. Typical packaging 
and markings are illustrated in figures 3 
through 5.

b. Marking includes all information re
quired—

(1) For complete identification of con
tents.

(2) By the Interstate Commerce Commis
sion for shipping, including addresses 
of consignor and consignee and ship
ping designation of the contents.

(3) For intelligent handling, storage, and 
use.

c. For general information on packing and 
marking, refer to TM 9-1903/TO 11A-1-37.

d. For shipment, pyrotechnic items are 
marked in accordance with Interstate Com
merce Commission regulations as required for 
specific items. See Department of the Army 
Supply Manual SM 9-5-1370.

10. Forms and Reports
a. Authorized Forms. The forms generally 

applicable to units operating or maintaining 
this materiel are listed in the appendix. For a 
listing of all forms, refer to DA Pam 310-2. 
For instructions on the use of these forms, re
fer to FM 9-6.

b. Field Report of Malfunctions ard Acci
dents. Any serious malfunctions of military 
pyrotechnics must be reported promptly to the 
ordnance officer under whose supervision the 
materiel is maintained and issued. It is only 
by making immediate and complete reports of 
all abnormal functioning of military pyrotech
nics that danger may be eliminated and a re
liable supply maintained. Immediately after 
the occurrence of a malfunction or an accident, 
all parts of the pyrotechnic item, projector, or 
launcher involved in the malfunction or acci
dent and the remaining items in the package 
or packing box from which the defective item 
was taken should be collected and preserved
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Figure S. Packing box—for aircraft parachute flare.

Figure b. Packing box—for aircraft signals.

carefully pending instruction from the ord
nance officer or the board appointed to investi
gate the malfunction or accident. An immedi
ate report of malfunctions and accidents by the 
ordnance officer to the Chief of Ordnance is 
required by AR 700-1300-8. The name of the 
manufacturer of the materiel and the lot num- Figure 5. Packing box—for ground signals.
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ber will be reported. If fuzed, the name of the 
fuze manufacturer, type or model, and lot num
ber will be reported.

11. Priority of Issue

Subject to special instructions from the 
Chief of Ordnance, ammunition of appropriate 
type and model will be used in the following 
order: Limited standard, substitute standard, 
and standard. Within this rule, ammunition 

which has had the longest or least favorable 
storage will be used first Among lots of equal 
age, priority will be given to the smallest lot 
Further information will be found in SR 755- 
140-1 and AR 370-5.

12. Errors and Omissions

Wherever technical discrepancies are noted 
in Department of the Army publications, they 
will be reported as indicated in AR 700-38.

Section

13. Table of Pyrotechnic Data

Table I lists the items -described herein, to
gether with pertinent data.

14. Table of Fuze Data
Fuze data are given in table II.

II. DATA

15. Packing Data
Complete packing and shipping data are con

tained in Department of the Army Supply Man
ual SM 9-5—1370 and U. S. Air Force Stock 
List 1300.
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Figure 3. Packing box—for aircraft parachute flare.

FEDERAL STOCK NUMBER AND

Figure k. Packing box—for aircraft signals.

carefully pending instruction from the ord
nance officer or the board appointed to inve<ti 
gate the malfunction or accident An immedi
ate report of malfunction.' and accidents o\ tr>v 
ordnance officer to the Chief of Ordnance is 
required by AR 700-1300-8. The name of the 
manufacturer of the materiel and the lot num- Figwe 5. Packing box—for ground signals.
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ber will be reported. If fuzed, the name of the 
fuze manufacturer, type or model, and lot num
ber will be reported.

11. Priority of Issue
Subject to special instructions from the 

Chief of Ordnance, ammunition of appropriate 
type and model will be used in the following 
order: Limited standard, substitute standard, 
and standard. Within this rule, ammunition

Section
13. Table of Pyrotechnic Data

Table I lists the items described herein, to
gether with pertinent data.

14. Table of Fuze Data
Fuze data are given in table II.

which has had the longest or least favorable 
storage will be used first. Among lots of equal 
age, priority will be given to the smallest lot. 
Further information will be found in SR 755- 
140-1 and AR 370-5.

12. Errors and Omissions
Wherever technical discrepancies are noted 

in Department of the Army publications, they 
will be reported as indicated in AR 700-38.

. DATA
15. Packing Data

Complete packing and shipping data are con
tained in Department of the Army Supply Man
ual SM 9-5-1370 and U. S. Air Force Stock 
List 1300.
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Table I. Pyrotechnic Data
(Nott. Item* in thia table are In same order aa in text)

Item Method of actuation

Time lapse 
from 

actuation 
to full 

function 
(sec)

Burninc 
time 
(sec)

Candlepower
Fall * 
(fpe)

Mx. Is. 
(in.)

Max. di*,  
(in.)

Weisht 
(lb)

Max. speed 
of airplane 
at time of 

release 
(saph)

CARTRIDGE, PHOTO
FLASH:

M112, 1-sec delay
Ml 12Al, 1-sec delay
Ml 12, 2-*ec  delay 
M112A1, 2-sec delay 
M112, 4-sec delay 
M112A1, 4-sec delay

Fired from multi-barrel pro
jector

1
1
2 
2
4 
4

0.04 50.000M 
(peak)

Free 7.73 1.57

M128A1, 4-sec delay
M123A1, 3-mc delay
M128A1, 6-tec delay

Outer case acts as projector
4
2
6

0.04 400.000M 
(peak)

8.45 2.88

CARTRIDGE, PHOTO-
FLASH, PRACTICE: 

M121

M124

Fired from multi-barrel pro
jector

Outer case acts as projector

7.73

8.45

1.57

2.88

FLARE, AIRCRAFT;
guide, 1 min

T6E1 (white)
T7E1 (red)
T8E1 (green)

Electricity . 6 to 7 45 to 60
650M
700M

90M
5.4 5.46

FLARE, AIRCRAFT: 
parachute

M8Al*(w/o  suspension 
bands) (emergency 
night landing)

M8A13 (training) 
(w/o suspension 
bands)

Release from airplane 3.0 to 5.0 165 to 195 350M 8.0 25.42 4.25 17.6 200

M9A1 Fired from PISTOL, pyro
technic, AN-M8

2.5 60 to 70 60M 7.0 15.05 2.0 2.11 200

Footnotes appear at end of table.

s 
>

M26A1 (AN-M26) or 
M26

M26A1 (AN-M26) or
M26 (w/blue band) >

Released 
from 
airplane

5 to 92 195 ± 15 800M
575M

11.6 50.0 
(fuzed)

8.0 52.5

150 
(M26) 
350 
(M26A1)

M188 (T10E4)
M139 (T10E6) 5 to 92

360
180

l,500M
8,000M 10 45.6 6.25 62 440

Mk 5 and mods variable 180 600M 27;0 4.75 18.0 —
Mk 6 mod 5
Mk 6 mod 6
AN-Mk 8 mod 1
AN-Mk 8 mod 2

variable
90

120

180

180

1.000M

500M 8.0

85.75

25.12

5.37

4.75

30.0

18 250

3 minute, electrically 
operated

3 minute, Wiley SA 8

1% 180 2 OOM 9.1 28 4.5 22 —

FLARE, AIRCRAFT: tow
target, M50

By tow cable attached to air
plane

0 360 65M 22.8 2.62 7.13 120

FLARE,AIRCRAFT; towed
Red, M77 (T18)
Amber, M78 (T19)
Green, M79 (T20)

0 360 ± 30 225M 
70M 
90M

— 23.34 4.55 21 200

FLARE, SURFACE:
Airport, M76 By hand or electric squib 0

3
0

300 to 420
20
55

600M to 850M 
110M 

40M
3

31.88
9.75
6.75

4.26
5.5
3.0

27.6
5.0
1.5

Parachute, trip, M48 Pressure or trip wire

Trip, M49 Trip wire

SIGNAL, ILLUMINATION, 
AIRCRAFT:

Double star:
Red-red, AN-M37 4
Red-red, AN-M87A1
Red-red, AN-M37A2

Fired 
from 
PISTOL, 
pyrotechnic, 
AN-M8 
or 
PROJECTOR, 
pyrotechnic, 
hand, 
M9

5

5
10 ± 8 25 M (ea star) Free 3.85

1.54
1.57
1.57

0.35 —
Yellow-yellow, 

AN-M88 <
Yellow-yellow, 

AN-M38A1
Yellow-yellow, 

AN-M88A2
5

10 st 8

12M (ea star)

20M (ea star)

20M (ea star)

Free 8.85

1.54

1.57

1.57

0.42

0.35

0.85



Table I. Pyrotechnic Data—Continued

vt
ot

t O
D

V

Item Method of actuation

Time lapse 
from 

actuation 
to full 

function 
(sec)

Burninr 
time 
(sec) 1

Candlepower
Fain 
(fps)

Mx. 1*.  
(in.)

Max. dia. 
(in.)

1 
1

Weight i 
(lb) !

i

Max. speed 
of airplane 
at time of 

release 
(mpb)

SIGNAL, ILLUMINATION, 
AIRCRAFT—Continued:

Green-green, 
AN-M89 4

Green-green, 
AN-M89A1

Grpen-green, 
AN-M39A2

Fired from PISTOL, pyro
technic, AN-M8 or PRO
JECTOR, pyrotechnic, 
hand, M9

10 ± 8

1

20M (ea star) Free 3.85

1.54

1.57

1.67

।

i
0.35 |

1
0.39 j

0.89 !5

Red-yellow, 
AN-M40 4

Red-yellow, 
AN-M40A1

Red-yellow, 
AN-M40A2

10 ± 3

25M (R star), 
12M (Y star), 
25M (R star), 
20M (Y star) 
25M (R star), 
20M (Y star)

Free 3.85

1.54

1.57

1.57

0.89

0.35

5
i

0.35 •

Red-green, AN-M41 <
Red-green, AN-M41A1
Red-green, AN-M41A2

10 zt 3
25M (R star), 
20M (G star) Free 3.85

1.54
1.57
1.57

0.35 |

0.39 J
0.39

________
5

Single star:
Red, AN-M48 4
Red, AN-M48A1
Red, AN-M43A2

10 ± 3 25M Free 3.85
1.54
1.57
1.57

0.27
5

Yellow, AN-M44 *
Yellow, AN-M44A1
Yellow, AN-M44A2

0
10 ± 3

15M
25M
25M

Free 3.85
1.54
1.57
1.57

0.26
5

Green, AN-M45 4
Green, AN-M45A1
Green, AN-M45A2

10 ± 3
SOM 
25M 
25M

Free 3.85
1.54
1.57
1.57

0.32
5

Tracer, double star:
Yellow tracer, red-yel

low star, AN-M53
Yellow tracer, red-yel

low star, AN-M53A16

Yellow tracer, red-yel
low star, AN-M58A2

Free 3.85 1.57 0.40
0

5

T, 2.5 to 4
Star, 3 to 4.5

3 to 4.5

T. 30M
R star, 48M
Y star, 36M
R star, 48M
Y star, 36M

Footnote* appear at end of table.

Green tracer, red-red 
star, AN-M54

Green tracer, red-red 
star, AN-M54A1 5

Green tracer, red-red 
star, AN-M54A2

0 
5
5

T, 2.5 to 4 i
Star, 8 to 4.5 
3 to 
3 to 4.5

T, 25M
Star, ea 48M
Star, ea 48M

Free 3.85 1.57 0.38

Green tracer, green-red 
star, AN-M55

Green tracer green-red 
star, AN-M55A1 *

Green tracer, green-red 
star, AN-M55A2

0 
i

5

T, 2.5 to 4
Star, 8 to 4.5

3 to 4.5

T, 25M
G star, 20M
R star, 48M
G star, 20M
R star, 48M

Free 3.85 1.57 0.38 —

Red tracer, green-green 
star, AN-M56

Red tracer, green-green 
star, AN-M56A1»

Red tracer, green-green 
star, AN-M56A2

Fired from PISTOL, pyro
technic, AN-M8 or PRO
JECTOR, pyrotechnic, 
hand, M9

0
5

T, 2.5 to 4 
Star, 3 to 4.5 
3 to 4.5

T, 30M
Star, ea 20M
Star, ea 20M

Free 3.65 1.57 0.38 —

Red tracer, red-red star, 
AN-M57

Red tracer, red-red star, 
AN-M57A1«

Red tracer, red-red star, 
AN-M57A2

0 
5 3 to 4.5 Star, ea 48M Free 3.85 1.57 0.39

Red tracer, green-red 
star, AN-M58

Red tracer, green-red 
star, AN-M58A1 »

Red tracer, green-red 
star, AN-M58A2

0

5 3 to 4.5 G star, 28M
R star, 48M

Free 3.85 1.57 0.39

SIGNAL, SMOKE AND IL
LUMINATION, AIR
CRAFT:

AN-Mk 5 mod 1 *
AN-Mk 5 mod 4

By 
hand

86
22

1 .............

720 0.650M
Free 19

3 at body 
4% at 
fins

4.40

AN-Mk 6 mod 2
AN-Mk 6 mod 3 90 | 2,400 0.650M Free 20.25

5.13 x
5.13 
square

16



Table I. Pyrotechnic Data—Continued

Item Method of actuation

Tima lapse 
from 

actuation 
to full 

function 
(sec)

Burning 1
time 1
(sec)

Candlepower
Fall1 
(fps)

Mx. 1g. 
(in.)

Max. di*,  
(in.)

Weight 
(lb)

Max. speed 
of airplane 
at time of 

release 
(mpb)

SIGNAL, ILLUMINATION, 
GROUND:

White star, cluster, 
M18A1 7

White etar, cluster, 
M18A2 i

Fired from 
LAUNCHER, 
grenade, 
M7 series

5.5 4 to 10
18M (for ea of 

5 stars) Free 10.14 1.88 1.09

Green star, cluster, 
M20A17

Green star, cluster, 
M20A2 7

5.5 4 to 10
7M (for ea of 

5 stars) Free 10.14 1.88 1.09 —

Amber star, cluster, 
M22A1 7

Amber star, cluster, 
M22A2 7

5.5 4 to 10
2M (for ea of 

5 stars) Free 10.14 1.88 1.06

Red star, cluster, 
M52A1 7

Red star, cluster, 
M52A2 7

5.5
4 to 10 85M (for ea of 

5 stars)
Free 10.14 1.88 1.09

Green star, cluster, 
M125 (T71)

Hand-held rocket-propelled 
launching mechanism

5.0 4 to 8 9M (for ea of
5 stars)

4.5 10.14 1.64 1.3

White star, parachute, 
M17A1 7

White star, parachute, 
M17A27

Fired from 
LAUNCHER, 
grenade, 
M7 series

5.5
20 to 30 20 7 10.40 1.88 1.04 —----

Green star, parachute, 
M19A1 7

Green star, parachute, 
M19A2 7

5.5
20 to 30 20 7 10.40 1.88 1.02

Amber star, parachute, 
M21A1 7

Amber star, parachute, 
► M21A27

5.5
20 to 30 4 7 10.40 1.88 1.00 —

---- . —

>

A
G

O S308A

Red star, parachute, 
M51A1 7

Red star, parachute, 
M51A27

5.5
20 to 30 20 7 10.40 1.88 1.92 —

Red star, parachute, 
M126 (T72)

White star, parachute, 
Ml27 (T73)

Red star, parachute, 
M181 (T66E1)

Hand-held rocket-propelled 
type launching mechanism

5.0

50

25

30

i ।

5M

50M

10M

8

10-15

9.64

9.64

10.0

1.64

1.64

1.63

1.3

1.21

—

SIGNAL, SMOKE, 
GROUND:

Red, M62 (T38E1)<
Yellow, M64 (T40E1)*
Green, M65 (T41E1)<
Violet, M66 (T42E1)<

Fired from LAUNCHER, 
grenade, M7 series

5.5 4 to 8 8 Free 10.40 1.88 0.89

Green, parachute, M128 
(T74)

Red, parachute, M129 
(T75)

Yellow, streamer, M130 
(T76)

Hand-held rocket type 
launch mechanism

5

5

40 10

40 12

10 12 9.64 1.64

SIGNAL, ILLUMINA
TION, MARINE: two 
star, red, AN-M75

By hand 2 to 4 
(1st star)

4 to 8 
e(2d star)

4 to 6 (ea star) 81[ (ea star) Free 5.07 1.25 0.34 —

SIGNAL, SMOKE, 
MARINE:

Hand, AN-Mk 1 mod 1
Orange, floating type

— 0 18 3.88 1.63 0.38

SIGNAL, SMOKE AND IL
LUMINATION, MA
RINE: AN-Mk 13 mod 0 By hand 0 18 31I (flare) or 5.125 1.63 0.40

smoke

Footnotes appear at end of tabla.



Table I. Pyrotechnic Data—Continued

A
G

O J80SA 
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A

G
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3A

Item Method of actuation

Time lapse 
from 

actuation 
to full 

function 
(sec)

Burnina 
time 
(sec)

Candlepower
Fall t 
(fp««

Mx. Is. 
(in.)

Max. dia. 
(in.)

Weight 
(lb)

Max. speed 
of airplane 
at time of 

release 
(mph)

SIMULATOR, PROJEC
TILE AIRBURST:

Charge, smoke puff, 
white <

M27 ♦

Fired from smoke puff dis
charger

Fired from PROJECTOR, 
signal, ground, M1A1

Fired from LAUNCHER 
grenade M7 series

2 2 0.15

0.424.75 Instantaneous S 3.82 1.63

MZ7A1B1 * 5,0 8.92 1.88 0.58

M74 (TSO)4
M74A1

Fired from PISTOL, pyro
technic, AN-M8 2 to 3 Instantaneous 600M for flash 8 3.85 1.57 0.34

PRIMER, PERCUSSION: 
cap

Fired in smoke puff dis
charger 0 Instantaneous 0.26 0.25

SIMULATOR, BOOB
TRAP:

Flash, M117

Illuminating, M118

Whistling, M119

By trip wire 0

Instantaneous

30

i
i
1 700M (peak)

1
1 50M (peak)

| Negligible

3.90 (w/ 
bracket) 
2.25 (w/o 
bracket)
3.90 (w/ 
bracket)
2.25 (w/o 
bracket)
4.02 (w/ 
bracket)
2.81 (w/o 
bracket)

0.98

0.14

0.14

3 to 4 0.15

SIMULATOR, PROJEC- 
JECTILE GROUND 
BURST: M115

By hand-friction pull fuze 6 to 10 2 to 4 Appreciable 7.13 2.38 0.30
(for 
whistle) 

8 to 14
(for 
report)

(across 
fuse 
lighter)

SIMULATOR, GUN Electrically actuated blast
ing machine or battery

0 Instantaneous _________ • 7.81 ; 1.88 ;
1

0.66

..................n

FLASH: MHO
--------------------- ---------------------- 1

SIMULATOR, HAND 
GRENADE: M116

By hand—friction-pull fuze 6 to 10 Intantaneous
4.27 ।

2.18 
(accross 
fuse 
lighter)

0.20

FIRECRACKER: M80 | 3 to 7 Instantaneous 0 1.563 0.69 0.013

FUSE, WARNING, RAIL-: 
ROAD:

Red, 5 min
Red, 10 min
Red, 15 min
Red, 20 min

By 
hand

1

1 
1

0 1,200 0.85M 15.88 0.9 0.64

IGNITER, RAM-JET EN
GINE:

M114, 45-sec
M132, 90-sec

Electrically operated 0 45
90

8.25
7.75

2 
1.37

0.75

MARKER, LOCATION, 
MARINE:

Dye, AN-M59
Night, Mk 2 By

0
70 to 90

10
45 min

0 Free 10.88 
7

3.38
5

2.9
2.5

All 
speeds

hand

TORPEDO, SIGNALING,
RAILROAD: wtrprf case

TRACER, GUIDED MIS
SILE: tracking

75 sec, M136 (T131)
90 sec, M137 (T132)

Electrically operated 75 1.75
2.590 70,000 10.5

—each T —Tracer
G —Green *7 —with
M thousand w/o without
min --minute wtrprf —waterproof
ft Red Y —Yellow

1 In still air.
•'Two BAND. SUSPENSION. PARACHUTE FLARE; M8A1 required with FLARE. AIRCRAFT: parachute. M»A1.
* For training use only.
* Signals not wrapped in lead foil envelopes inust not be  issued or used but should be destroyed by burninc as specified for pyroUehnics in TM S-1SOO.*
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CHAPTER 2 

PHOTOFLASH BOMBS AND PHOTOFLASH CARTRIDGES

Section I. PHOTOFLASH BOMBS
16. General

A photoflash bomb is a streamlined container 
of explosives or chemicals intended for release 
from aircraft. They are loaded with a pyro
technic filler and produce a pyrotechnic effect 
(illumination) but resemble bombs in appear
ance, use, fuzing, suspension, and storage. They 
are therefore designated “bombs.” The explo
sive nature of photoflash bombs contributes to 
the use of the term “bombs.”

17. Storage and Issue
Due to the explosive nature of photoflash 

bombs and the fact that the hazard in handling 
is comparable to that of bombs, they are stored 
and issued as bombs and listed in SM 9-5-1325. 
Technical information on photoflash bombs will 
be found in TM 9-1980.

Section II. PHOTOFLASH CARTRIDGES
18. General

Photoflash cartridges are used in connection 
with aerial photography during reconnaissance 
missions. They are automatically fired from 
either a multibarreled projector (for cartridges 
Ml 12, M112A1, and M121) or an outer-case- 
type projector (for cartridges M123A1 and 
M124).

Note. The multibarreled projector is designed to fire 
the cartridges one at a time at definite intervals.
Refer to table I (par. 13) for technical data.

19. Cartridge, Photoflashs Ml 12, l-$ec delay
This cartridge is similar to the cartridge de

scribed in paragraph 24, the difference being 
principally in delay and its use in comparative
ly slow-speed, low-altitude airplanes.

20. Cartridge, Photoflash: M112A1, 1-sec delay
This cartridge is similar to the cartridge de

scribed in paragraph 24, the difference being 
principally in delay.

21. Cartridge, Photoflash: Ml 12, 2-sec delay
This cartridge is similar to the cartridge de

scribed in paragraph 24, the difference being 
principally in delay and its use in comparative
ly slow-speed, low-altitude airplanes.

22. Cartridge, Photoflash: M112A1, 2-sec delay
This cartridge is similar to the cartridge de

scribed in paragraph 24, the difference being 
principally in delay.

23. Cartridge, Photoflash, Ml 12, 4-sec delay
This cartridge is similar to the cartridge de

scribed in paragraph 24, the difference being 
its use in comparatively slow-speed, low-alti
tude airplanes.

24. Cartridge, Photoflash: M112A1, 4-sec delay 
a. General.

(1) This cartridge (fig. 6) is similar to 
cartridges in paragraphs 19 through 
23, differing principally in the amount 
of delay and that it is adaptable to 
airplanes of higher speeds and alti
tudes. When fired, the cartridge, after 
a delay of 4 seconds, produces a flash 
having a peak candlepower of approx
imately 50 million with a total of 1.2 
million candlepower seconds during 
the first 0.04 second of flash.

(2) The time interval for the electrical im
pulse, which fires the cartridge, is con
trolled by an intervalometer inter-
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Figure 6. Cartridge, photoflaahzMlliAl, 4-eec delay.

posed in the electrical firing circuit. 
The intervalometer may be set for the 
desired time interval between shots.

b Description.
(1) General. The photoflash cartridge 

consists of a photoflash charge and 
delay fuze assembled in a case which, 
in turn, is assembled in an electrical
ly primed cartridge case together 
with a small expelling charge.

(2) Photo flash charge, delay fuze, and 
charge case. The photoflash charge, 
7.0 ounces of photoflash powder, is 
assembled in a cylindrical aluminum 
case, at the base of which is a delay 
fuze containing a nongaseous fuze 
powder (barium chromate and boron) 
having a delay of 4 seconds as marked 
on the cartridge.

(3) Cartridge case and expelling charge. 
The cartridge case, of conventional 
shape and made of aluminum, is 7.73 
long x 1.57 diameter. The electric 
primer, expelling charge of black pow
der, primer shield assembly, and gas
check wads are assembled at the base 
of the case. The photoflash charge 
case occupies the remaining space in 
the cartridge case. The mouth of the 
cartridge is closed with a steel cap. 
A metal shunting clip (cap), over the 
base of the case, short circuits and 
protects the electric primer from ac
cidental firing during storage and, 
shipment.

c. Operation. Electric current, controlled by 
air intervalometer in the airplane, fires the 
electric primer. This, in turn, ignites the ex
pelling charge which expels the inner charge 
case containing photoflash powder and ignites 
the delay charge which is part of the inner 
charge case. At the end of the delay, the photo
flash cartridge explodes, producing (in less 
than 0.04 sec) 1.2 to 2 million candleseconds 
having a peak of 120 million candles when 
measured nose end on. When measured fuze 
end on, 0.9 million candleseconds are produced.

d. Precautions. Do not remove the shunting 
primer clip (cap) from the cartridge until just 
prior to loading th& cartridge into the pro
jector.

e. Marking. The item name, the delay, model 
number, and other pertinent data are marked 
in black on the cartridge.

f. Packing. These cartridges are packed 10 
per container, 4 containers per wooden box, 
and also 10 per container, 1 container per lead 
foil-lined box, 4 lead foil-lined boxes per wood
en box.

25. Cartridge, Photoflash: M123A1, 4-sec delay
a. General.

(1) This cartridge (fig. 7) is similar to 
the cartridge described in paragraph 
24, differing mainly in the type of 
fuze used.

(2) The time interval for the electrical 
impulses which fire the cartridges is
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Figure 7. Cartridge, photo flash: M123A1, J^-sec delay.

controlled by an intervalometer set 
in the electrical firing circuit.

(3) The nomenclature which includes the 
delay, the lot number, and the date 
loaded (month and year) is marked 
in black on the side of the cartridge. 
The delay time is also marked on the 
face of the cap.

b. Description.
(1) General. The photoflash cartridge 

(fig. 7) consists of a photoflash 
charge and delay fuze assembled in a 
case which is assembled in an elec
trically primed cartridge case to

gether with a small expelling charge. 
(2) Photo flash charge, delay fuze, and 

charge case. 1.75 pounds of photoflash 
powder make up the photoflash charge. 
This is assembled in a cylindrical alu
minum case at the base of which is a 
delay fuze, having a delay of 4 seconds 
as marked on the cartridge.

(3) Cartridge case and expelling charge. 
The cylindrical aluminum cartridge 
case is 8.45 long x 2.88 diameter. The 
electric primer, expelling charge 
primer shield assembly, and gas- 
check wads are assembled at the base 
end of the case. The remaining space

AGO 33U3A 25



is occupied by the charge case. The 
mouth of the cartridge is closed with 
a steel cap. A shunting primer clip, 
over the base of the case, short cir
cuits and protects the electric primer 
from accidental firing during storage 
and shipment.

c. Operation. Electric current, controlled by 
the intervalometer, fires the electric primer. 
This, in turn, ignites the expelling charge 
which projects the photoflash cartridge case 
and, at the same time, ignites the delay pellets. 
At the end of delay, the photoflash charge ex
plodes, producing a minimum of 8.5 million 
candleseconds over a maximum period of 0.04 
second of flash.

d. Precautions. Do not remove the shunt cap 
from the cartridge until just prior to loading 
the cartridge into the projector.

Warning: The 4-second delay cartridge 
M123A1 has replaced the 4-second delay car
tride M123 which must not be used.

e. Marking. The item name, the delay, model 
number, and other pertinent data are marked 
in black on the cartridge.

f. Packing. These cartridges are packed 
three per fiberboard container, four containers 
per wooden box.

26. Cartridge, Photoflash: M123A1, 2-sec delay
This cartridge is similar to the cartridge de

scribed in paragraph 25, the difference being 
in the delay.

Warning: The 2-second delay cartridge 
M123A1 has replaced the 2-second delay car
tride M123 which must not be used.

27. Cartridge, Photoflash: M123A1, 6-sec delay
This cartridge is similar to the cartridge de

scribed in paragraph 25, the difference being 
in the delay.

Warning: The 6-second delay cartridge 
M123A1 has replaced the 6-second delay car
tride M123 which must not be used.

28. Cartridge, Photoflash, Practice: Ml 21
a. General. This cartridge (fig. 8) simulates 

the photoflash cartridge M112A1 series and is- 
used as a practice round in the same projector.

b. Description. This photoflash cartridge 
(fig. 8) consists of a dummy charge assembled 
in a case which is assembled in an electrically 
primed cartridge case together with a small 
expelling charge. The dummy charge consists 
of a soft wood filler housing and a steel bar 
to meet the weight requirements of the cart
ridge. The cylindrical cartridge case, made of 
aluminum, is 7.73 long x 1.57 diameter. The 
electric primer and expelling charge of 35 
grains of black powder are assembled at the 
base end of the case; the inert charge occupies 
the remaining space. The other components 
of this cartridge are identical with thbse of the 
photoflash cartridge M112A1 described in par
agraph 24. The shunting primer clip (cap) 
short circuits the primer, preventing accidental 
functioning.

c. Operation. Electric current, controlled by 
the intervalometer, fires the electric primer. 
This, in turn, ignites the expelling charge 
which ejects the solid inert unit.

d. Precautions. Do not remove the shunt

Figure 8. Cartridge, pho to flash, practice: M121.
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Figure 9. Cartridge, photo flash, practice: M1U.

primer clip (cap) from the cartridge until just 
prior to loading the cartridge into the pro
jector.

e. Marking. The cartridge is marked in black 
with the nomenclature and other data.

f. Packing. This practice photoflash cart
ridge is packed 10 per container, 4 containers 
per wooden box.

29. Cartridge, Photoflash, Practice: Ml 24
a. General. This cartridge (fig. 9) simulates 

the photoflash cartridge M123A1 and is used 
as a practice round in the same projector.

b. Description. This photoflash cartridge 
(fig. 9) consists of an inert charge assembled 
in a case which is assembled in an electrically 
primed cartridge case with a small expelling 
charge. The dummy charge consists of an inert 
filler meeting the weight requirements of the 
cartridge. The cylindrical cartridge case, made 
of aluminum, is 8.45 long x 2.88 diameter. The 
electric primer and expelling charge of black 
powder are assembled at the base of the case; 

AGO 3303A



is occupied by the charge case. The 
mouth of the cartridge is closed with 
a steel cap. A shunting primer clip, 
over the base of the case, short cir
cuits and protects the electric primer 
from accidental firing during storage 
and shipment.

c. Operation. Electric current, controlled by 
the intervalometer, fires the electric primer. 
This, in turn, ignites the expelling charge 
which projects the photoflash cartridge case 
and, at the same time, ignites the delay pellets. 
At the end of delay, the photoflash charge ex
plodes, producing a minimum of 8.5 million 
candleseconds over a maximum period of 0.04 
second of flash.

d. Precautions. Do not remove the shunt cap 
from the cartridge until just prior to loading 
the cartridge into the projector.

Warning: The 4-second delay cartridge 
M123A1 has replaced the 4-second delay car
tride Ml23 which must not be used.

t. Marking. The Hem name, Ilie deia>, model 
number, and other pertinent data are marked 
in black on the cartridge.

f. Packing. These cartridges are packed 
three per fiberboard container, four containers 
per wooden box.

26. Cartridge, Photoflash: M123A1, 2-sec delay
This cartridge is similar to the cartridge de

scribed in paragraph 25, the difference being 
in the delay.

Warning: The 2-second delay cartridge 
Ml23Al has replaced the 2-second delay car
tride M123 which must not be used.

27. Cartridge, Photoflash: M123A1, 6-sec delay

This cartridge is similar to the cartridge de
scribed in paragraph 25, the difference being 
in the delay.

Warning: The 6-second delay cartridge 
M123A1 has replaced the 6-second delay car
tride M123 which must not be used.

28. Cartridge, Photoflash, Practice: Ml21

a. General. This cartridge (fig. 8) simulates 
the photoflash cartridge M112A1 series and is. 
used as a practice round in the same projector.

b. Description. This photoflash cartridge 
(fig. 8) consists of a dummy charge assembled 
in a case which is assembled in an electrically 
primed cartridge case together with a small 
expelling charge. The dummy charge consists 
of a soft wood filler housing and a steel bar 
to meet the weight requirements of the cart
ridge. The cylindrical cartridge case, made of 
aluminum, is 7.73 long x 1.57 diameter. The 
• primer ai.u expedmg charge <»f
grains of black powder are assembled at the 
base end of the case ; the inert charge occupies 
the remaining space. The other components 
of this cartridge are identical with those of the 
photoflash cartridge M112A1 described in par
agraph 24. The shunting primer clip (cap) 
short circuits the primer, preventing accidental 
functioning.

c. Operation. Electric current, controlled by 
the intervalometer, fires the electric primer. 
This, in turn, ignites the expelling charge 
which ejects the solid inert unit.

d. Precautions. Do not remove the shunt

Figure 8. Cartridge, photofiash, practice: Ml21.
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Figure 9. Cartridge, photoflash, practice: M1U.

primer clip (cap) from the cartridge until just 
prior to loading the cartridge into the pro
jector.

e. Marking. The cartridge is marked in black 
with the nomenclature and other data.

/. Packing. This practice photoflash cart
ridge is packed 10 per container. 1 container*  
per wooden rx»x

29. Cartridge, Photoflash, Practice: Ml 24

a. General. This cartridge (fig. 9) simulates 

the photo flash cartridge Ml 23 Al and is used 
as a practice round in the same projector.

b. Description. This photoflash cartridge 
(fig. 9) consists of an inert charge assembled 
in a case which is assembled in an electrically 
primed cartridge case with a small expelling 
charge. The dummy charge consists of an inert 
filler meeting ’.he weight requirements of the 
cartridge The cylindrical cartridge case, made 
of aluminum, is 8.45 long x 2.88 diameter. The 
electric primer and expelling charge of black 
powder are assembled at the base of the case; 
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the inert charge occupies the remaining space. 
The other components of this cartridge are 
identical with those of the photoflash cartridge 
M123A1 described in paragraph 25.

c. Operation. Electric current, controlled by 
the intervalometer, fires the electric primer. 
This, in turn, ignites the expelling charge 
which ejects the inert unit.

d. Precautions. Do not remove the shunt cap 
from the cartridge until just prior to loading 
the cartridge into the projector.

e. Marking. The cartridge is marked in black 
with the nomenclature and other data.

f. Packing. These cartridges are packed three 
per fiberboard container, two containers per 
wooden box.
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CHAPTER 3 

FLARES

Seaion I. AIRCRAFT FLARES

30. General

a. Flares for aircraft use provide illumina
tion for reconnaissance, observation, bombard
ment, landing, and practice firing for antiair
craft guns. While details of flares vary with 
their purpose, flares for illumination have cer
tain characteristics in common. Refer to para
graph 8 and individual pargraphs for precau
tions.

(1) Candlepower. Flares (figs. 10 through 
27) produce white or colored lights of 
various intensities for an appreciable 
length of time ranging from 60,000 
candlepower for 1 minute to 3,000,000 
candlepower for 3 minutes.

(2) Parachutes. Most flares are parachute- 
supported to retard their speed of 
fall and thus provide a longer interval 
of illumination.

(3) Ignition. All flares have a form of 
delayed ignition to insure their clear
ing the plane or reaching a specified 
altitude before starting to burn. The 
method employed in some parachute 
flares depends upon the sudden jerk, 
which occurs when the parachute 
opens, to pull igniter wires through 
friction composition. The flame thus 
produced is then carried by quick
match or delay fuze to the priming 
composition, first-fire charge, and il- 
luminant composition of the candles. 
Another method employed in para
chute flares depends upon the expell
ing charge removing the flare case. 
The flame produced from the fuze and 
expelling charge will ignite the quick
match, first-fire charge, and illumi- 
nant composition of the candles.

b. Certain flares for use below the airplane, 
such as those intended for bombardment pur

poses, are provided with shades (fig. 14) to 
shield bombardiers from the glare.

c. Flares released from aircraft launching 
tubes or racks are equipped with an arming 
wire, hangwire, firing lanyard, or rip cord as
sembly which is attached to the arming pawl of 
the tube or rack. Flares may be released 
“armed” or “safe.” When the flare is released 
“armed,” the hangwire remains attached to the 
airplane and actuates the flare. If released 
“safe,” it will not function in the air but may 
ignite on impact This possibility must be kept 
in mind in releasing flares “safe” over friendly 
territory. When an arming wire is employed, 
it remains attached to the airplane and allows 
the fuze to arm.

d. Flares equipped with hangwire (figs. 13 
and 14) are shipped with the hangwire in a 
hangwire container in the base of the flare 
case. The case is closed with a shipping cover, 
which is sealed by means of a strip of tape 
or a soft metal tear strip. The tape or tear 
strip is to be torn off and the shipping cover 
removed when the flare is installed in the plane. 
If the flare is removed from the airplane and 
returned to storage, the shipping cover will 
be applied and sealed with tape. Arming wires 
are shipped with flares that require them.

31. Flare, Aircraft: guide, white, T6E1

a. General.
(1) This flare (fig. 10) is designed for 

electrical ignition and intended for 
use with vertical drop bombs. It is 
the same size, shape, and design as 
the flares described in paragraphs 32 
and 33, differing principally in the 
color of light produced, candlepower, 
and markings. Refer to table I for 
data.
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Figure 10. Flare, aircraft: guide, white, T6E1 (guide, red, T7E1) (guide, green, T8E1).
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(2) It should be noted that the marking 
permits identification in either day
light or darkness. A 2-inch colored 
identification square on the closing 
cover corresponds to the color of the 
flare. Embossed points at the center 
of the closing cover permit identifica
tion of the flares in the dark; one em
bossed point identifies the T6E1 
(white).

b. Description.
(1) The flare, 5.4 long x 5.46 diameter, 

consists of a 650,000 candlepower 
illuminant and an  electric squib (for 
ignition) assembled in a zinc-sheathed 
container, closed at the top by a steel 
closing cover.

*

(2) Leads from the electric squib are con
nected internally to the prongs of the 
male connector shown in figure 10. 
For protection during handling and 
shipment, the opening into which the 
female connector ia inserted is covered 
by waterproof tape.

(3) The ignition train consists of the elec
tric squib, a 5-second delay element, 
and quickmatch which passes through 
the candle to the first-fire composition 
on the upper surface of the candle.

(4) For assembly of the flare to bomb, 
four equally spaced screw holes are 
provided around the periphery of the 
flare, % inch forward of the base. 
These are plugged with permagum to 
prevent moisture from entering the 
fuzing block (wooden disk containing 
squib and male connector assembly) 
during storage and shipment.

c. Operation. When the circuit is closed, the 
squib is ignited and flame is relayed through 
the delay element, relay charge, quickmatch, 
and priming charges to the candle which burns 
for approximately 1 minute, producing a light 
of color and intensity as indicated in table I. 
The closing cover is projected clear of the 
flare by combustion gases as the candle comes 
into full ignition.

d. Inspection and Test Prior to Use.
(1) Inspection. The guide flares should be 

visually inspected prior to use. If 
seriously dented, deformed, or cor
roded, they should not be used.

(2) Functioning test. If it is contemplated 
using flares from lots other than lots 
from which flares have been used 
with satisfactory functioning within 
the preceding 3 months, they will be 
tested as follows:

(a) Select at random a minimum of 5 
flares if less than 10 flares are to be 
used; if more than 10 flares are to 
be used, select 1 for each 2 to be 
used.

(b) Test the selected flares by igniting 
electrically and observing the igni
tion delay, burning time, and con
tinuity of erratic performance of 
burning. The ignition delay should 
be approximately 6 to 7 seconds and 
the burning time, 45 to 60 seconds.

Warning: Care should be exer
cised during the test, since the cover 
of the flare may be projected up to 
distances of 25 feet and some flares 
may burn violently during the final 
10 seconds, throwing sparks up to 
distances of 10 to 20 feet Testing 
should be conducted in an area free 
of flammable materials.

(3) Circuit continuity test. Before assem
bling the flare to the vertical drop 
bomb, the electrical continuity of the 
ignition circuit of the flare will be 
tested as follows:

(a) Plug the female connector (with 
lead wires) that is actually to be 
used in the bomb circuit into the 
flare.

(b) Connect an ohmmeter across the 
lead wires. The ohmmeter should 
have a range of 0 to 5 ohms and a 
maximum current flow of 50 milli
amperes. Any flare for which the 
resistance reads less than 0.8 ohm 
or more than 1.5 ohms will not be 
used.

Warning: Since the flare contains 
a 5-second delay element, the flare 
will be placed behind a barricade 
when circuit continuity is being 
tested and will not be removed from 
the barricade until 15 seconds have 
elapsed after the test.
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Figure IO. Flare, aircraft gvtd>. uhite. T*Ei i guide, red. T7E1) t guide, green. T8E1).
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(2) It should be noted that the marking 
permits identification in either day
light or darkness. A 2-inch colored 
identification square on the closing 
cover corresponds to the color of the 
flare. Embossed points at the center 
of the closing cover permit identifica
tion of the flares in the dark; one em
bossed point identifies the T6E1 
(white).

b. Description.
(1) The flare, 5.4 long x 5.46 diameter, 

consists of a 650,000 candlepower 
illuminant and an electric squib (for 
ignition) assembled in a zinc-sheathed 
container, closed at the top by a steel 
closing cover.

(2) Leads from the electric squib are con
nected internally to the prongs of the 
male connector shown in figure 10. 
For protection during handling and 
shipment, the opening into which the 
•rmaie connector .> . riser  e<i >-over<:* **
by waterproof tape.

(3) The ignition train consists of the elec
tric squib, a 5-second delay element, 
and quickmatch which passes through 
the candle to the first-fire composition 
on the upper surface of the candle.

(4) For assembly of the flare to bomb, 
four equally spaced screw holes are 
provided around the periphery of the 
flare, % inch forward of the base. 
These are plugged with permagum to 
prevent moisture from entering the 
fuzing block (wooden disk containing 
squib and male connector assembly) 
during storage and shipment.

c. Operation. When the circuit is closed, the 
squib is ignited and flame is relayed through 
the delay element, relay charge, quickmatch, 
and priming charges to the candle which bums 
for approximately 1 minute, producing a light 
of color and intensity as indicated in table I. 
The closing cover is projected clear of the 
flare by combustion gases as the candle comes 
into full ignition.

'/ Inspection and Test Prior h>
1 1 । Inspection. The guide flares should be 

visually inspected prior to use. If 
seriously dented, deformed, or cor
roded, they should not be used.

(2) Functioning test. If it is contemplated 
using flares from lots other than lots 
from which flares have been used 
with satisfactory functioning within 
the preceding 3 months, they will be 
tested as follows:

(a) Select at random a minimum of 5 
flares if less than 10 flares are to be 
used; if more than 10 flares are to 
be used, select 1 for each 2 to be 
used.

(b) Test the selected flares by igniting 
electrically and observing the igni
tion delay, burning time, and con
tinuity of erratic performance of 
burning. The ignition delay should 
be approximately 6 to 7 seconds and 
the burning time, 45 to 60 seconds.

Warning: Care should be exer
cised during the test, since the cover 
of the flare may be projected up to 
distances of 25 feet and <ome flares 
may burn violently during the final 
10 seconds, throwing sparks up to 
distances of 10 to 20 feet. Testing 
should be conducted in an area free 
of flammable materials.

(3) Circuit continuity test. Before assem
bling the flare to the vertical drop 
bomb, the electrical continuity of the 
ignition circuit of the flare will be 
tested as follows:

(a) Plug the female connector (with 
lead wires) that is actually to be 
used in the bomb circuit into the 
flare.

(b) Connect an ohmmeter across the 
lead wires. The ohmmeter should 
have a range of 0 to 5 ohms and a 
maximum current flow of 50 milli
amperes. Any flare for which the 
resistance reads less than 0.8 ohm 
or more than 1.5 ohms will not be 
used.

Warning: Since the flare contains 
a 5-second delay element, the flare 
will be placed behind a barricade 
when circuit continuity is being 
tested and will not be removed from 
the barricade until 15 seconds have 
elapsed after the test.
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e. Preparation for Use. Using the wood 
screws furnished with the flare, attach the flare 
(still fitted with the same female connector and 
leads used in continuity test (d(3) above)) to 
the bomb and connect the lead wires from the 
flare into the firing circuit.

/. Packing. The flares are packed six to a 
carton, one carton per wooden box.

32. Flare, Aircraft: guide, red, T7E1
This flare is similar to aircraft flare T6E1 

described in paragraph 31, except for the color 
and candlepower.

33. Flare, Aircraft: guide, green, T8E1
This flare is similar to aircraft flare T6E1 

described in paragraph 31, except for the color 
and candlepower.

34. Flare, Aircraft: parachute, M8A1 (w/o sus
pension bands)(emergency night landing)

a. General. This flare (fig. 11) is intended 
primarily for use in emergency night landings. 
The candle is unshaded and burns with a soft 
yellowish light. Refer to table I for pyrotech
nic data. When installed in airplanes in hori
zontal racks, the suspension bands, which are 
shipped separately, must be first attached. The 
rate of fall of the flare M8A1 is an average of 
approximately 8 feet per second for the full 
3 minutes. The parachute opens not more than 
100 feet below the airplane when released, and 
ignition is complete within an average time of 
3 to 5 seconds. For use of this flare as an emer
gency airport flare, refer to paragraph 56.

Note. The key letters shown in b and c below in 
parentheses refer to figure 11.

b. Description. The parachute flare M8A1 is 
25.42 long x 4.25 diameter and weighs 17.6 
pounds.

(1) The illuminant charge (R) weighs 10 
pounds and is contained in a paper 
tube encased in a zinc sheathing. The 
illuminant composition consists of 
barium nitrate, magnesium, alumi
num, sodium oxalate, and small per
centages of linseed and castor oils. A 
quickmatch (S) passes through the 
length of the center tube (Q) of the 
illuminant assembly  and provides the 
means of relaying the flame from the 

*

igniters (M) to the priming composi
tion (U) and thence, in turn, to the 
first-fire composition (T) and illumi
nant charge. A top seal (P) of fire 
clay separates the igniters (M) from 
the illuminant charge.

(2) The aluminum base block (N) fits im
mediately over the top seal. This base 
block holds screws which fasten the 
parachute case to the illuminant case. 
The base block also provides an 
anchorage for the suspension cable 
(V) and contains the two friction ig
niters (M) which consist of a fric
tion compositiorf and a friction wire 
(W) coated with red phosphorus. One 
end of the friction wire is attached to 
the suspension cable (V) above the 
shock absorber (K). So that an ap
preciable pull will be required to op
erate the igniters, the friction wires 
are secured against the base block by 
an aluminum safety strip (L) se
cured, in turn, by a brass retainer. 
The shock absorber (K) consists of 
the flexible steel suspension cable en
cased in a hand-drawn copper tube, 
the whole formed into a closely wound 
helix. A paper safety disk (J) closes 
the cup housing shock absorber as
sembly. The disk must be removed 
by the jerk on the suspension cable 
before the friction igniters will fire.

(3) The parachute (G) is made of silk 
or synthetic fabric and is 15 feet in 
diameter. The shroud lines are of 
braided cotton cord, having a 100- 
pound breaking strength. The shroud 
lines are 14 feet in length and are at
tached to the suspension cable by 
means of the suspension cable spool 
(H). Two pilot disks (E), through 
which the parachute pull-out cord 
(F) passes, are assembled underneath 
the hangwire cover.

(4) The parachute case is closed by the 
hangwire cover which is in the posi
tion of a cup opening outward. TH« 
hangwire (B) with swivel loop (A) 
is not permanently attached to the 
cover but is assembled to hangwire 
plug (C) passing through a central
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e. Preparation for Use. Using the wood 
screws furnished with the Hare, attach the flare 
(still fitted with the same female connector and 
leads used in continuity test (d(3) above)) to 
the bomb and connect the lead wires from the 
flare into the firing circuit.

f. Packing. The flares are packed six to a 
carton, one carton per wooden box.

32. Flare, Aircraft: guide, red, T7E1

This flare is similar to aircraft flare T6E1 
described in paragraph 31, except for the color 
and candlepower.

33. Flare, Aircraft: guide, green, T8E1

This flare is similar to aircraft flare T6E1 
described -in paragraph 31, except for the color 
and candlepower.

34 Flare Aircraft: parachute M8A1 (w/o sus
pension bandsXemergency night landing)

-’.a: . r.g - • ’**’ >*•
primarily for use in emergency night landings. 
The candle is unshaded and burns with a soft 
yellowish light. Refer to table I for pyrotech
nic data. When installed in airplanes in hori
zontal racks, the suspension bands, which are 
shipped separately, must be first attached. The 
rate of fall of the flare M8A1 is an average of 
approximately 8 feet per second for the full 
3 minutes. The parachute opens not more than 
100 feet below the airplane when released, and 
ignition is complete within an average time of 
3 to 5 seconds. For use of this flare as an emer
gency airport flare, refer to paragraph 56.

Note. The key letters shown in b and c below in 
parentheses refer to figure 11.

b. Description. The parachute flare M8A1 is 
25.42 long x 4.25 diameter and weighs 17.6 
pounds.

(1) The illuminant charge (R) weighs 10 
pounds and is contained in a paper 
tube encased in a zinc sheathing. The 
illuminant composition consists of 
barium nitrate, magnesium, alumi
num. sodium oxalate, and small per
centages of linseed and castor oils A 
quickmatch <Si passes through the 
length of the center tube (Q) of the 
illuminant assembly and provides the 
means of relaying the flame from the 

igniters (M) to the priming composi
tion (U) and thence, in turn, to the 
first-fire composition (T) and illumi
nant charge. A top seal (P) of fire 
clay separates the igniters (M) from 
the illuminant charge.

(2) The aluminum base block (N) fits im
mediately over the top seal. This base 
block holds screws which fasten the 
parachute case to the illuminant case. 
The base block also provides an 
anchorage for the suspension cable 
(V) and contains the two friction ig
niters (M) which consist of a fric
tion compositiorf and a friction wire 
(W) coated with red phosphorus. One 
end of the friction wire is attached to 
the suspension cable (V) above the 
shock absorber (K). So that an ap
preciable pull will be required to op
erate the igniters, the friction wire.  
are secured against the base block bx 
i' duminurr af»rv  ’ -♦

*

**
cured, in turn, by a brass retainer 
The shock absorber (K) consists of 
the flexible steel suspension cable en
cased in a hand-drawn copper tube, 
the whole formed into a closely wound 
helix. A paper safety disk (J) closes 
the cup housing shock absorber as
sembly. The disk must be removed 
by the jerk on the suspension cable 
before the friction igniters will fire.

(3) The parachute (G) is made of silk 
or synthetic fabric and is 15 feet in 
diameter. The shroud lines are of 
braided cotton cord, having a 100- 
pound breaking strength. The shroud 
lines are 14 feet in length and are at
tached to the suspension cable by 
means of the suspension cable spool 
(H). Two pilot disks (E), through 
which the parachute pull-out cord 
(F) passes, are assembled underneath 
the hangwire cover.

(4) The parachute case is closed by the 
hangwire cover which is in the posi
tion of a cup opening outward 
hangwire (Bl with swivel Inop CA- 
is not permanently attached to the 
cover but is assembled to hangwire 
plug (C) passing through a central
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hole in the cover and held by a release 
spring (D) on the under side of the 
cover. One end of the release spring 
(D) is held in a clip soldered or weld
ed to the under side of the hangwire 
container. The other end passes 
through the central hole in the release 
plug. The release spring is held in 
this position by the parachute case. 
As soon as the hangwire cover is free 
of the case, the spring releases the 
hangwire plug, then the hangwire and 
its plug separate from the cover.

(5) A shipping cover, held by a tear strip, 
protects the parachute case end of the 
flare. A closing cover closes the open 
end of the illuminant end of the flare; 
this cover is a press-fit and is loose 
enough to be blown off when the com
position begins to burn.

c. Operation.
(1) To install the flare in the airplane, as

semble suspension bands (par. 36) 
at the black painted bands on the flare 
with carrying loops (suspension lugs) 
uppermost and in alinemerit, pull the 
tear strip and remove shipping cover, 
and attach the swivel loop (A) of the 
hangwire (B) to the arming pawl of 
the airplane’s releasing mechanism.

(2) When the flare is released, the hang
wire cover is removed by the result
ing jerk on the hangwire. The flare 
is now free of the airplane. The pilot 
disks (E) and parachute pull-out cord
(F) withdraw the parachute from 

its case and the parachute opens. As 
soon as the hangwire cover leaves the 
case, the release spring (D) pulls 
away from the hangwire plug and the 
cover is free to fall away from the 
hangwire.

(3) The sudden pull of the opened para
chute causes the suspension cable (V) 
and shock absorber assembly (K) and 
the safety disk (J) to pull out of the 
case and simultaneously to cause the 
friction wire (W) to pull through the 
friction composition.

(4) The resultant flame is transmitted by 
the quickmatch (S) to the priming 
composition (U) and, in turn, to the 

flrst-fire composition (T) and the il
luminant charge (R). The pressure 
produced by the burning compositions 
blows off the closing cover on the illu
minant end of the flare, completing 
the operation.

d. Packing. The flare M8A1 is packed one 
per fiberboard container M40A2, one container 
per wirebound box; or one per fiber container 
M40A2, two containers per wooden box; or one 
per fiber container M40A1, one container per 
wirebound box.

35. Flare, Aircraft: parachute, M8A1 (training) 
(w/o suspension bands)

When the serviceable life of flare M8A1 
(par. 34) has expired, it is assigned to train
ing. Flares so assigned have a 2-inch blue 
band painted around the body immediately be
low the label. The serviceable life is established 
as 1 year after a flare has been removed from 
its fiber container or 10 years after date of 
manufacture.

36. Band, Suspension, Parachute Flare: flare 
M8A1

Two of these suspension bands are required 
with each flare M8A1 (pars. 34 and 35) when 
flares are installed in horizontal racks. The 
word FRONT is stenciled on the front of the 
flare case to indicate how the flare should be 
installed in the airplane, and the location of the 
suspension bands is indicated by black bands 
painted on the flare case.

37. Flare, Aircraft: parachute, M9A1
a. General. The flare M9A1 (fig. 12) is a 

small parachute flare intended for reconnais
sance. It is installed on airplanes. The com
plete round is issued in cartridge form for pro
jection from the pyrotechnic pistol AN-M8. 
Refer to table I for pyrotechnic data. Although 
the pistol is designed for operation by one 
hand, it is recommended that both hands be 
used in discharging the flare M9A1, because 
of the powerful recoil.

Warning: The flare should not be fired from 
a grounded plane.

Note. The key letters shown below in parentheses 
refer to figure 12.

b. Description. The parachute flare M9A1 is
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assembled in a thin cylindrical case, 2.0 inches 
in diameter for the greater part of its length 
and 1.5 inches in diameter at the base where 
it fits into the pistol. The aluminum barrel 
(S) contains the primer Mk 5 (Q) and the pro
pelling charge (P) which consists of 15 grains 
of black powder. A quickmatch (N) runs cen
trally through the wooden spacer (M) from 
the propelling charge to the delay fuze (L) in 
the aluminum flare case (H) of the parachute 
and illuminant candle assembly. Surrounding 
the delay fuze is the expelling charge (K) of 30 
grains of black powder. The illuminant charge 
(G) of 1.2 pounds illuminant composition has 
a priming charge (T) at its base end to receive 
the flame from the expelling charge and also a 
set-back wad (J) for protection against shock. 
At its other end, it has a clay header (F), a 
spacer, and the 2-foot long parachute wire (D). 
A felt gas-check (E) and three disks further 
protect the parachute (B) from possible dam
age from the burning gases. The parachute is 
•W|. feet in diameter. A thrust member (C), 
which prevents the folded parachute from be
ing unduly compressed while being expelled, 
and a closing cap (A) complete the flare case 
assembly.

r. Operation. The flare is first locked in the 
pistol. A continuous pull on the trigger fires 
the primer of the detachable barrel. This ig
nites the propelling charge and the flare case 
assembly (containing the delay fuze, expelling 
charge, illuminant charge, and parachute) is 
projected from the airplane a distance of ap
proximately 80 feet. The delay fuze burns 
through in about 2.5 seconds and ignites the ex
pelling charge, which expels the illuminant 
candle and parachute from the flare case and 
simultaneously ignites the illuminant charge 
which burns for 60 to 70 seconds.

d. Packing. The flare M9A1 is packed 1 per 
fiber container M102, 25 containers per wooden 
box.

38. Flare, Aircraft: parachute, M26 (w/o fuze)
This flare, an earlier model of the M26 series, 

is similar to the flare M26A1 described in para
graph 40. It differs essentially in having a one- 
piece sleeve and a metal hangwire container. 
Flare M26 should not be released from an air
plane at speeds in excess of 150 mph. For in

formation on fuzing, refer to section II. Refer 
to table I for data.

39. Flare, Aircraft: parachute, M26, blue band 
(w/o fuze)

This flare is similar to flare M26 (par. 38). 
It is a manufacturing alternative to the flare 
M26. It is identified by a blue band and has a 
flare charge of substitute illuminant composi
tion. As this composition ages, the burning 
time may decrease from 3 to 2 minutes and, 
concurrently, the intensity may increase from 
575,000 to approximately 1,000,000 candle
power. The blue band flare is for training use 
only.

40. Flare, Aircraft: parachute, M26A1 (AN- 
M26) (w/o fuze)

a. General. This flare (figs. 13 and 14) is in
tended for illumination for night bombard
ment. It is a parachute-supported-type which 
burns with a yellowish light and casts circular 
usable illumination upon the terrain 1,500 feet 
in diameter. Refer to table I for pyrotechnic 
data. In operation, an umbrella-type shade 
shields the bombardier from the glare. By use 
of a mechanical time fuze of the Mill series, 
the flare may be released from altitudes 2,500 
to 25,000 feet greater than the altitude at 
which functioning is desired. Flare M26A1 
(AN-M26) has a manufacturing alternative 
(identified by a blue band, par. 41) which has 
a candle of substitute composition. This flare 
can be launched from bomb racks or externally 
mounted bomb shackles, from bomb shackles 
mounted in bomb bays, or from launcher tubes. 
It should not be launched manually except in 
in case of emergency. Because of its particular 
construction, the flare flickers somewhat when 
functioning. Flare M26A1 can be released at 
350 mph true air speed.

Note. The key letters shown below in parentheses 
refer to figure 13.

b. Description. The flare case is cylindrical, 
with a rounded nose and four fins attached to 
the rear third of its length. The flare case is 
equipped with two lugs, 14 inches apart, for 
horizontal suspension, the rear lug being posi
tioned at the center of gravity. A cylindrical 
fin stiffener (Y) is bolted to the rear end of the 
fins. Underneath the shipping cover and handle 
assembly (X) is the hangwire (W) in its cup
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like container. The inside end of the hangwire 
is held in position below the hangwire con
tainer by a hangwire stop and soldered bent 
end, both in side indents of the container. Mid
way between the hangwire stop and soldered 
end is attached a tear wire, the other end of 
which is attached to the tear wire cord of the 
stabilizing sleeve (V) which is located immedi
ately below the hangwire container. The stabi
lizing sleeve consists of a conical inner sleeve, 
to which is sewed a shorter but wider outer 
sleeve along four longitudinal seams. Four 
shrouds are sewn to the inner sleeve of the 
stabilizing sleeve. An early type of sleeve con
sisted of one-piece conical section (M26, par. 
38). A detachable cover lock cord is attached 
to two diagonally opposite sleeve shrouds. This 
detachable lock cord is tied to the detachable 
lock, which is a safety to prevent accidental 
pull-out of the cover releasing cup (T) from 
the detachable cover (U), which is held in place 
by four retaining pins. A spring on each re
taining pin acts to press the back of the pin 
against the periphery of the cover releasing 
cup; each pin engages a groove in the flare 
case. The cover releasing cup fits down through 
the center of the detachable cover and is held 
in place by three tabs. A pull-out cord eye is 
set in the base of the cover releasing cup. Be
low the cover releasing cup is a releasing cup 
disk (S) which has an eyelet in its center. The 
parachute pull-out cord passes through this 
eyelet and is fastened to the cover releasing 
cup eye. The 141/>-foot diameter parachute (R) 
and its shrouds (P) are immediately below the 
releasing cup disk and a parachute cover. A 
cylindrical thrust spacer (Q) surrounds the 
parachute assembly and is divided axially into 
two halves. The base block assembly (M), fric
tion igniters, and shock absorber assemblies 
(N) are very similar to those in the parachute 
flare M8A1 (par. 34), the major difference be
ing the use of two coils (N) instead of one in 
the shock absorber assembly. The friction ig
niter ignites a delay element (L) in the cen
tral tube of the illuminant assembly which 
burns approximately 5.5 seconds. The flame is 
then transmitted, in turn, by a relay charge 
(K) to the quickmatch (H), first-fire charge, 
and the 17.7-pound flare charge (J). Diameter 
of the charge is 3.82 inches. A closing cover 
assembly for the illuminant assembly has a 

socket with cotter pin holes for receiving the 
head of the steel stem (D), the other end of 
which is bolted to the rib retainer (C). A hol
low cylindrical lower spacer (E) rests between 
the illuminant charge and the rib retainer. The 
shade assembly consists of an asbestos or fiber
glass shade (G), shade wire, eight steel tubing 
ribs (F) and springs, and a shade frame 
clamped to the base block end of illuminant as
sembly. Diameter of the opened shade is 4 feet 
8 inches. A shade retainer support (B), into 
which a steel fuze adapter and its plastic ship
ping plug (A) fits, completes the flare assem
bly M26A1.

c. Operation.
(1) Fuzing. The fuze is installed as de

scribed in section III.
(2) Arming wire.

(a) Before the flare is mounted in the 
airplane, the shipping cover is re
moved from the base of the flare 
and the arming wire, the arming 
ring, and the outer end of the hang
wire are withdrawn from the hang
wire container, taking care not to 
pull out the hangwire container or 
the attached end of the hangwire. 
One end of both the arming wire 
and hangwire is attached to the 
arming ring as shipped.

(b) The hangwire is brought around 
the vane stiffener to the suspension 
side of the flare and the arming 
wire threaded through first the for
ward suspension lug, then the inner 
hole in the arming pin of the fuze, 
then the inner holes in the vane 
stop. After this has been done and 
not before, the safety cotter pin is 
withdrawn from the arming pin, 
the sealing wire is removed from 
the vane stop, and the fuze striker 
stop is removed. (If it is necessary 
to unfuze a flare, the sealing wire, 
safety pin, and fuze striker stop 
will be installed before the arming 
wire is removed or the fuze un
seated.) The flare is then installed 
in the airplane and the ring of the 
arming wire handwire assembly at
tached to the arming pawl of the 
rack.
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A—ARMING WIRE
B—HANGWIRE
C—COVER
D—TEAR WIRE
B—SLEEVE
F—DETACHABLE COVER LOCK 
G—COVER RELEASING CUP 
H—DETACHABLE COVER

J—PULL-OUT CORD
K—RELEASING CUP DISK
L—THRUST SPACER
M—SHADE RETAINER SUPPORT
H—SAFETY DISK
P—SHOCK ABSORBER
Q—FRICTION WIRES OF IGNITER
R—LOWER SPACER AND RIB RETAINER

RAPD II33I6A
Figure 14. Flare, aircraft: parachute, M26A1 (AN-M26)—operation.
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Warning: Make certain striker 
stop is removed after arming wire is 
inserted. If the safety block falls 
out when the striker stop is re
moved, install the safety block and 
fasten it in place. Discard the fuze.

(3) Functioning after release. The flare 
may be released safe or armed. If re
leased safe, it may function on impact. 
If released armed, the flare functions 
as follows:

Note. The key letters shown below in 
parentheses refer to figure 14.

(a) The movement downward with
draws the arming wire (A) from 
the fuze, allowing the vane to ro
tate to arm the fuze and, at the 
same time, allowing the arming pin 
to be ejected, thus starting the time 
mechanism.

(b) When the flare has dropped the 
length of the hangwire (B), the 
latter breaks the seal wire and pulls 
out the hangwire cover (C), which 
drops free. The tear wire (D), 
which is attached to the hangwire, 
pulls out the tear-wire cord which, 
in turn, pulls out the stabilizing 
sleeve (E) and its shrouds. The de
tachable cover lock cord, attached 
to the shrouds, removes the lock 
(F) of the cover releasing cup (G).

(c) When the flare has dropped the com
bined length of the hangwire, tear 
wire, tear-wire cord, sleeve, and 
shrouds, its momentum breaks the 
tear wire, allowing the flare to drop. 
It is stabilized in flight by its fins 
and sleeve. The arming vane on 
the fuze rotates to arm the fuze a 
maximum of 3 seconds after release 
when released at speeds of 200 mph 
or higher.

(d) At the time set, the fuze functions 
to push out the cover releasing cup 
(G) by means of the gases pro
duced. The four retaining pins of 
the detachable cover (H) move back 
to permit the expulsion of the de
tachable cover to which the stablizi- 
ing sleeve shrouds are attached. At 
the same time, the parachute pull

out cord (J) (attached to the cover 
releasing cup nested in the detach
able cover) and the expanding gases 
from exploded expelling charge of 
the fuze force the parachute and 
shade and illuminant assembly from 
the case, which falls free. The thrust 
spacer (L) and shade retainer sup
port (M), no longer restrained, also 
fall away free.

(e) The parachute opens not more than 
5 seconds after illuminant and 
shade assembly are expelled from 
the outer case. The fall of the flare 
is retarded with a jerk which—

1. Breaks the parachute pull-out cord, 
allowing the stabilizing sleeve 
(E), cover releasing cup (G). 
and detachable cover (H) to be 
separated from the flare and to 
fall free.

2. Straightens out the coiled shock ab
sorbers (P), which results in 
pulling the friction wires (Q) 
through the igniting mixture, 
thus starting the ignition train of 
delay element, relay charge, 
quickmatch, first-fire charge, and 
flare charge. Full ignition is de
layed for at least 6 seconds to 
insure, complete opening of the 
parachute before the- candle 
burns.

(f) As the flare charge ignites, the gases 
generated expel the lower spacer 
and rib retainer (R), allowing the 
rib springs to open the shade. Full 
ignition is reached in about 8 sec
onds, but not more than 11 seconds, 
after initiation of ignition train.

d. Marking. The flare is painted gray and 
marked with nomenclature and other data.

e. Packing. The flare M26A1 is packed un
fuzed, one per wooden box. Fuzes are shipped 
separately.

41. Flare, Aircraft: parachute, M26A1 (AN- 
M26), blue band (w/o fuze)

This flare is a manufacturing alternative to 
flare M26A1 described in paragraph 40. It 
is identified by its blue band and has a flare 
charge of substitute illuminant composition. As 
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this substitute illuminant composition ages, the 
burning time may decrease from 3 to 2 min
utes, and concurrently, the intensity may in
crease from 575,000 to about 1,000,000 candle
power. Blue band flares are for practice train
ing use only.

42. Flare, Aircraft, INERT: M26A1 (AN-M26)
This flare is similar to flare M26A1 described 

in paragraph 40, except that it is completely 
inert It is used for instruction and drill train
ing in handling the materiel.

43. Flare, Aircraft: parachute, Ml 38 (T10E4)
a. General. This flare (fig. 15) is of the par- 

achute-supported-type and is intended for re
connaissance and illumination for night bom
bardment at medium altitudes. It has a longer 
burning time and greater illumination than 
flare M26A1 (par. 40). It casts a steady circu
lar usable illumination upon the terrain 5,000 
feet in diameter.

With use of the anemometer-type mechanical 
time nose bomb fuze AN—M146A1C (par. 67), 
the flare may be released from altitudes rang
ing from 7,500 to 10,000 feet at speeds not ex
ceeding 440 mph. Its longer burning time is 
desirable. Refer to table I for data.

b. Description. The flare, which is 45.6 long 
x 6.25 diameter, weighs 62 pounds. It has a 
cylindrical steel case, which has a closing head 
plug at one end and a parachute and cover at 
the other end. The illuminant charge is be
tween the closing head plug and the parachute 
assembly. The closing head plug is removed 
just prior to insertion of a fuze. The cover as
sembly is secured to the flare steel case by es
cutcheon pins, thus preventing the interior sec
tion of the flare from falling out Eight screws 
secure the illuminant case to the parachute case 
and to anchor cup and lug assembly. The 
anchor lug is connected to the suspension cable 
which, in turn, is connected to the shrouds of 
the parachute. The parachute is connected to 
the suspension cable on one side and to the 
crown cord on the other side. The crown cord 
is connected to the pilot disk cord which, in 
turn, is connected to the pilot parachute by 
means of a wire clip that fits into the pilot par
achute. The pilot disk cord is attached to the 
three wire loops of the wire clip. The cover as
sembly seals the parachute end of the flare.

This assembly is secured to the steel flare case 
by eight escutcheon pins equally spaced. The 
flare assembly contains two suspension bands, 
14 inches apart, for horizontal suspension.

c. Operation.
(1) Fuzing. The fuze AN—M146A1C is in

stalled as described in section III.
(2) Arming wire, kiter the flare is in

stalled in the airplane, the ring of the 
arming wire assembly is attached to 
the arming pawl of the rack. The flare 
may be released safe or armed. If re
leased safe, it may function on impact. 
If released armed, the flare functions 
in the following manner: The move
ment downward withdraws the arm
ing wire from the fuze, allowing the 
arming vane to rotate to arm the 
fuze, and at the same time, allowing 
the arming pin to be ejected, thus 
starting the time mechanism. The 
flare clears the airplane and tumbles 
as it drops in the air.

(3) Functioning after release. When the 
fuze, which has a minimum function
ing time of 5 seconds and a maximum 
functioning time of 92 seconds, is 
initiated, this ignites the black powder 
charge in the booster of the fuze. The 
flame and hot gases from the booster 
ignite the black powder expelling 
charge in the flare. The resulting force 
from the hot gases shears the brass 
escutcheon pins which secure the flare 
case to the cover assembly, thus forcing 
the illuminant charge, parachute as
semblies, and cover from the flare 
case in the following order: The cov
er leaves the case first, followed by 
the parachute pilot, parachute 
shrouds, suspension cable, and illu
minant charge. The ignited black 
powder expelling charge serves to:

(a) Separate the illuminant charge and 
parachute assemblies from the flare 
case.

(5) Ignite the quickmatch, which trans
mits flame to the first-fire composi
tion which, in turn, ignites the illu
minant charge. (The parachute, 
which opens a short time after it 
is forced out of the flare case, is
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pulled from the parachute case by 
the pilot parachute.)

d. Marking. The flare is painted gray and is 
marked with nomenclature and other data.

e. Packing. The flare M138 (T10E4) is 
packed unfuzed, one per wooden box. Fuzes are 
shipped separately.

44. Flare, Aircraft: parachute, Ml 39 (T10E6)
This flare is similar to the parachute flare 

M138, except for different composition of ele
ments which give shorter burning time but 
greater candlepower. It casts a steady circular 
usable illumination upon the terrain 8,000 to 
10,000 feet in diameter. It is effective at both 
low and medium altitudes. Refer to table I for 
data. The description and packing in paragraph 
43 apply to this flare.

45. Flare, Aircraft: parachute, Mk 5 and mods
a. General. These flares (fig. 16) are used 

for illuminating a large area sufficiently to per
mit reconnoitering, bombing, or the landing of 
aircraft The light produced by the flare also 
has a blinding effect on the operators of anti
aircraft weapons.

No^. Flares AN-Mk 5 mods, 1, 2, and 3 are obsolete.
b. Description. The complete flare, as issued 

ready for release, weighs 18 pounds. The chip
board case has a diameter of 4.75 inches and a 
length of 27 inches. Two metal steadying bands 
are fastened to the case. The steadying forks 
(or sway bracing) of the bomb racks rest 
against these steadying bands. The fuze end 
of the case is closed by a metal cover. The par
achute end of the case is closed by several lay
ers of chipboard held in place by gummed cloth 
and sealed with paraffin. The flare, as issued, 
is water repellent but should be kept in the 
moisture-proof shipping container when not in
stalled in a plane. Markings on the case show 
where to attach the support bands when the 
flare is to be released from a bomb rack. The 
support bands are shipped in the packing box 
with the flares. In one end of the flare is an 
integral variable time delay fuze. The setting 
is made by turning the indicator on the metal 
firing mechanism housing to the desired delay. 
The delay is shown on the fuze setting ring 
and indicates the vertical distance the flare will 
drop before igniting. This distance (or delay) 
can be varied from 300 feet to 12,000 feet.

c. Operation.
(1) Release. When the flare is released 

from the aircraft, the arming plate 
on the end of the rip cord is retained 
by the arming-wire retainer of the 
bomb rack. The firing lanyard (fas
tened to the arming plate) tears along 
the side of the case and flips off the 
fuze end cover and pulls the snap cord 
attached to the firing lever.

(2) Variable time delay fuzes in flares Mk 
5 mods K through 7. The fuze mecha
nisms of the flares Mk 5 mods 4 
through 7 functions as follows: the 
weight of the flare pulls the firing 
lever away from the primer until the 
snap cord becomes taut, at which 
time, the snap cord breaks. The firing 
lever spring then drives the firing 
lever back against the primer. The 
flame from the primer ignites the 
black powder pellets in the fuze 
plunger. Expanding gases from the 
burning black powder force the sharp 
point of the plunger radially outward 
into the safety fuze. Three small holes 
near the point of the plunger allow 
some of the flame to escape from the 
inside of the plunger into the powder 
of the safety fuze. The point at which 
this fuze starts to burn is determined 
by the drop desired before ignition of 
the flare and is regulated as described 
above.

(3) Variable time'delay fuze in flare Mk 5 
mod 8. The fuze mechanism of flare 
Mk 5 mod 8 is similar, except that the 
cord pulls away from the firing lever 
instead of breaking, thus requiring 
much less pull to fire the primer. The 
fuze in the flare Mk 5 mod 8 requires 
only an 8-pound pull to operate the 
firing lever instead of the 38-pound 
pull required in fuzes in flares Mk 5 
mods 4 through 7.

(4) Functioning of flare. The safety fuze 
(at the periphery of the metal firing 
mechanism housing) burns its prede
termined length and ignites the quick
match under the fuze block. This, in 
turn, ignites the quickmatch and a 
firecracker-type fuse stapled to the ig-

AGO 3303A 43



27
.0

 IN
;

RA PD 2I3034A

Figure 16. Flare, aircraft: parachute, Mk 5 and mode.
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nition (or first-fire) composition. 
When the ignition composition begins 
to burn, the gases generated force the 
parachute and illuminant out of the 
flare case. The parachute opens, and 
the parachute shroud terminal on the 
end of the shroud lines slides up the 
retention cable until it is stopped by 
the cable stop. A short length of cable 
beyond the cable stop suspends the 
flare case well away from the burning 
flare. This also keeps the case (mods 
4 through 7) from dropping as a mis
sile hazard. The illuminant charge 
(candle) bum's for 3 minutes with a 
light intensity of about 600,000 can
dlepower. The flare Mk 5 mods 4 
through 8 bum with a yellow light. 
To use the full burning time of the 
flare to best advantage, the altitude at 
which it is to be released should be 
about 3,000 feet greater than the fuze 
setting. While burning, the flare falls 
approximately 1,500 to 1,800 feet

(5) Setting the fuze.
(a) Remove the metal fuze end cover.
(5) Move the indicator (thumbscrew 

with fuze pointer) opposite the 
drop (for example, “12M” (12,000

“FT?
feet)) at which the flare is desired 
to function.

(c) Tighten the thumbscrew so that the 
pointer penetrates the chipboard 
flare case enough to stay firmly in 
that position.

Note. The flare should be placed in the 
launching device with fuze end forward.

(6) Launching methods.
The flares can be launched from bomb 
racks or externally mounted bomb 
shackles, from launching tubes, or 
from parachute flare carrier Mk 1 
(Navy), used on some types of air
craft. They are not suitable for re
lease from bomb shackles mounted in 
bomb bays, except that the flare Mk 
5 mod 8 can be launched from internal 
bomb bays. All mods can be launched 
manually, but this is not recommended 
except in case of emergency.

d. Special Precautions. In addition to the 
general safety precautions in paragraph 8, the 
following special precautions should be ob
served:

(1) Flares Mk 5 mods 4 through 7 must 
not be released from bomb bays, ex
cept when released by the parachute 
flare carrier Mk 1 (Navy).

(2) When grasping the arming plate 
swivel loop on the end of the rip cord 
or when grasping the firing lanyard 
to tear the rip cord cover clear of the 
support band locations, do not tear 
the rip cord cover to the extreme end 
of the flare, as this might cause ig
nition.

(3) The flare case of flare Mk 5 mod 8 is 
not retained by a retention cable and 
falls as a missile hazard. Therefore, 
flare Mk 5 mod 8 should not he used 
over friendly territory.

e. Marking. The flares are marked with the 
the nomenclature and other data.

/. Packing. The flares are shipped in a mois
ture-proof metal container, six containers per 
wooden box.

46. Flare, Aircraft: parachute, Mk 6 mod 5
a. General. This flare (fig. 17) is used for 

illuminating a large area sufficiently to permit 
reconnoitering and bombing. The light pro
duced by the flare, primarily for bombing, has 
a blinding effect on personnel firing antiair
craft weapons.

b. Description. The complete flare ready for 
release weighs 30 pounds. The chipboard case, 
containing an integral variable time delay fuze, 
parachute, auxiliary parachute, and illuminant 
charge (candle), is 35.75 inches in length and 
has a diameter of 5.37 inches. One or two 
metal support bands which are shipped with 
the flare can be mounted on the flare (as indi
cated on the case) so that the flare can be sus
pended from bomb racks and bomb shackles. 
The support bands are not needed when the 
flare is launched from the cockpit of an air
plane or from flare container Mk 1 mod 0 
(Navy). There are two metal steadying bands 
fastened to the case, against which the steady
ing forks or sway bracing of a bomb rack rests.
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The setting of the fuze is made by turning the 
indicator (with pointer (fig. 17)) on the metal 
firing mechanism housing to the desired delay. 
The delay is shown on the fuze setting ring and 
indicates the vertical distance the flare will 
drop before igniting. The delay distance can 
be varied from 30Q to 12,000 feet. A rip cord is 
connected to the firing lever of the fuze by a 
snap cord. The fuze end of the flare case is 
closed by a metal cover, and the parachute end 
of the flare case is closed by several layers of 
chipboard held in place by gummed cloth and 
sealed with paraffin. The parachute is con
nected to the illuminant charge (candle) by a 
steel suspension cable. The flare, as issued, is 
water resistant but should be kept sealed in 
the shipping container when not installed in 
an airplane.

c. Operation. The metal cover at the fuze 
end of the flare is removed. To set the fuze, the 
indicator carrying the thumbscrew with point
ed end (pointer) is moved to point to the drop 
(for example, “12M” (12,000 feet)) at which

FT.
the flare is desired to function. The thumb
screw is then tightened so that the pointer 
penetrates the chipboard flare case enough to 
stay firmly in that position. The flare is placed 
fuze end forward in the launching device. When 
the flare is released from the airplane, the 
arming plate on the end of the rip cord is re
tained by the arming-wire retainer of the bomb 
shackle or bomb rack. The rip cord tears along 
the side of the case, flips off the metal fuze-end 
cover, and pulls a cord (“snap cord” on earlier 
modifications) attached to the firing lever. The 
cord pulls the firing lever away from the 
primer of the fuze. As the cord pulls away 
(“breaks” in earlier modifications) from the 
firing lever, the firing lever spring drives the 
firing lever back against the primer. The flame 
from the primer ignites the black powder pel
lets in the fuze plunger. Expanding gases from 
the burning black powder force the sharp point 
of the plunger into the safety fuse. Three small 
holes near the point of the plunger allow some 
of the flame to escape from the inside of the 
plunger into the powder core of the safety fuse. 
The point at which the safety fuse starts to 
burn is determined by the drop desired before 
ignition of the flare. This is regulated by the 
setting as described in b above. A safety screw 

is incorporated in fuze Mk 6 mod 5 (used with 
this flare) which prevents it from firing. This 
safety screw must be removed when the flare 
is installed in the airpane, because the flare 
will not function if the safety screw is not re
moved. The safety fuse (at the periphery of 
the metal mechanism housing) burns its prede
termined length and ignites the quickmatch 
under the fuze block. This, in turn, ignites 
a firecracker-type fuze stapled to the ignition 
(first-fire) composition. When this composition 
begins to burn, the gases force the auxiliary 
parachute, the main parachute in its case, and 
the illuminant charge (candle) out of the flare 
case, which falls away free. The auxiliary par
achute opens and retards the parachute in its 
case, allowing the illuminant charge (candle) to 
pull the shroud cords and parachute out of the 
parachute case for full suspension of the flare. 
The illuminant charge (candle) burns for 3 min
utes with a light intensity of 1 million candle
power. The color of the light produced is pale 
yellow. To use the full burning time of the flare 
to best advantage, the altitude at which the 
flare is released should be about 3,000 feet 
greater than the fuze setting. While burning, 
the flare falls 1,500 feet. The flare can be 
dropped from any airplane, from bomb racks 
and externally mounted bomb shackles, from 
bomb shackles mounted in bomb bays, from 
flare launching tubes,' from flare container Mk 
1 mod 0 (Navy), from flare carrier Mk 1 
(Navy) (used in TBF and TBM types of air
craft only), or by hand.

Warning: Dropping the flare by hand is not 
recommended except in an emergency.

d. Special Precautions. In addition to the 
general precautions in paragraph 8, the follow
ing special precaution should be observed: 
When grasping the arming plate swivel loop 
on the end of the rip cord or when grasping the 
firing lanyard to tear the rip cord cover clear 
of the support band locations, do not tear the 
rip cord cover to the extreme end of the cover, 
as this might cause ignition.

e. Marking. The flare is marked with nomen
clature and other data.

f. Packing. The flare is packed one per 
waterproof metal container, four containers 
per wooden box.
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Fiffure 17. Flare, aircraft: parachute, Mk 6 mod 5.
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The setting of the fuze is made by turning the 
indicator (with pointer (fig. 17)) on the metal 
firing mechanism housing to the desired delay. 
The delay is shown on the fuze setting ring and 
indicates the vertical distance the flare will 
drop before igniting. The delay distance can 
be varied from 300 to 12,000 feet. A rip cord is 
connected to the firing lever of the fuze by a 
snap cord. The fuze end of the flare case is 
closed by a metal cover, and the parachute end 
of the flare case is closed by several layers of 
chipboard held in place by gummed cloth and 
sealed with paraffin. The parachute is con
nected to the illuminant charge (candle) by a 
steel suspension cable. The flare, as issued, is 
water resistant but should be kept sealed in 
the shipping container when not installed in 
an airplane.

c. Operation. The metal cover at the fuze 
end of the flare is removed. To set the fuze, the 
indicator carrying the thumbscrew with point
ed end (pointer > 1> moved to point b ‘he drop 

- f"r -xa-:r '• I2.M" ’? ’ •’ “ ’’ '
FT

the flare is desired to function. The thumb
screw is then tightened so that the pointer 
penetrates the chipboard flare case enough to 
stay firmly in that position. The flare is placed 
fuze end forward in the launching device. When 
the flare is released from the airplane, the 
arming plate on the end of the rip cord is re
tained by the arming-wire retainer of the bomb 
shackle or bomb rack. The rip cord tears along 
the side of the case, flips off the metal fuze-end 
cover, and pulls a cord (“snap cord” on earlier 
modifications) attached to the firing lever. The 
cord pulls the firing lever away from the 
primer of the fuze. As the cord pulls away 
(“breaks” in earlier modifications) from the 
firing lever, the firing lever spring drives the 
firing lever back against the primer. The flame 
from the primer ignites the black powder pel
lets in the fuze plunger. Expanding gases from 
the burning black powder force the sharp point 
of the plunger into the safety fuse. Three small 
holes near the point of the plunger allow some 
of the flame to escape from the inside of the 
plunger :nt>> Ou- powder core <>f the safetv fuse 
The a’ a hich the safety fuse starts to 
num :>y tne drop desired before
ignition of the flare. This is regulated by the 
setting as described in b above. A safety screw 

is incorporated in fuze Mk 6 mod 5 (used with 
this flare) which prevents it from firing. This 
safety screw must be removed when the flare 
is installed in the air pane, because the flare 
will not function if the safety screw is not re
moved. The safety fuse (at the periphery of 
the metal mechanism housing) burns its prede
termined length and ignites the quickmatch 
under the fuze block. This, in turn, ignites 
a firecracker-type fuze stapled to the ignition 
(first-fire) composition. When this composition 
begins to burn, the gases force the auxiliary 
parachute, the main parachute in its case, and 
the illuminant charge (candle) out of the flare 
case, which falls away free. The auxiliary par
achute opens and retards the parachute in its 
case, allowing the illuminant charge (candle) to 
pull the shroud cords and parachute out of the 
parachute case for full suspension of the flare. 
The illuminant charge (candle) burns for 3 min
utes with a light intensity of ] millio*  candle
power The color of the light ptixiu - . . ;

. A '! -■ im- »he f’ll! b'i!-’ ’ g ’

flare is released should be about 3.<»«>(» foot 
greater than the fuze setting. Whiie burning, 
the flare falls 1,500 feet. The flare can be 
dropped from any airplane, from bomb racks 
and externally mounted bomb shackles, from 
bomb shackles mounted in bomb bays, from 
flare launching tubes' from flare container Mk 
1 mod 0 (Navy), from flare carrier Mk 1 
(Navy) (used in TBF and TBM types of air
craft only), or by hand.

Warning: Dropping the flare by hand is not 
recommended except in an emergency.

d. Special Precautions. In addition to the 
general precautions in paragraph 8, the follow
ing special precaution should be observed: 
When grasping the arming plate swivel loop 
on the end of the rip cord or when grasping the 
firing lanyard to tear the rip cord cover clear 
of the support band locations, do not tear the 
rip cord cover to the extreme end of the cover, 
as this might cause ignition.

c Marking. The flare is marked with '-. n •-*  ■ 
ciature and other data.

f. Packing. The flare is paCKcd one per 
waterproof metal container, four containers 
per wooden box.
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47. Flare, Aircraft: parachute, Mk 6 mod 6
This flare differs from flare Mk 6 mod 5 

(par. 46) in that the illuminant charge (can- 
de) is composed of an improved composition 
and that there are improvements in the sup
port bands, the attachment of the main para
chute to the illuminant charge (candle), and 
the suspension cable arrangement.

48. Flare, Aircraft: parachute, AN—Mk 8 mod 1 
(w/suspension bands)

This flare is similar to flare AN-Mk 8 mod 2 
described in paragraph 49. The difference is 
that in the flare Mk 8 mod 1 there is a delay 
of 90 seconds between the opening of the para
chute and the ignition of the illuminant charge 
(candle), whereas in flare AN-Mk 8 mod'2, 
there is a delay of 120 seconds between those 
events.

49. Flare, Aircraft: parachute, AN-Mk 8 mod 2 
(w/suspension bands)

a. General. This flare (fig. 18), which was 
designed for night attack on enemy submarines, 
permits an airplane to drop a flare near the 
target and then to get into position for attack 
before the flare ignites and discloses the pres- 
of the attacking airplane. It is characterized 
by immediate opening of the parachute and a 
delay of 120 seconds between opening of the 
parachute and ignition of the candle. It can 
be launched at speeds up to 250 mph. Refer 
to table I for pyrotechnic data. This flare does 
not have an adjustable fuze. The minimum alti
tude from which this flare can be dropped and 
obtain full burning time is approximately 2,500 
feet. This flare can be launched from bomb 
racks or externally mounted bomb shackles or 
from launching tubes. This flare should not be 
launched from bomb shackles in bomb bays be
cause the parachute, which is pulled out of the 
flare case, may foul the airplane structure. It 
can be launched manually but this is not recom
mended except in an emergency. Two support 
bands are shipped in the wooden packing box 
with the flare.

b. Description. The flare, which is 25.12 long 
x 4.75 diameter, weighs 18 pounds. The chip
board case has two metal steadying bands fas
tened to the case. Both ends of the flare case 
are closed by chipboard disks held in place 

by gummed cloth and sealed with paraffin. A 
rip cord, having an arming plate at one end, 
is taped down the length of the case. The re
mainder of the rip cord is wound on a rip cord 
spool inside the end of the flare. The other 
end of the rip cord is fastened to the parachute 
tube by means of a release key. A release key 
cord is fastened to one side of the release key 
and also to the 15-foot diameter parachute. The 
shroud cords of the parachute are fastened to 
the 11-pound illuminant charge (candle) by a 
suspension cable. A snubber device is present 
at the lower end of the suspension cable. A 
pull-type igniter is attached to the suspension 
cable in such a manner that it is pulled before 
the cable is fully extended. The pull-type igni
ter and a length of safety fuse are located cen
trally in a tube in the illuminant charge (can
dle) and connect successively with the quick
match, ignition composition, and illuminant 
charge (candle).

c. Operation.
(1) The flare is installed in the launching 

device of the aircraft with parachute 
end upward. As the flare falls away 
from the aircraft, the arming plate is 
retained by the arming-wire retainer 
of the bomb rack. The rip cord tears 
along the side of the case and then 
unwinds from the spool, thus tearing 
away the end of the flare case. The 
pull of the rip cord pulls the rip cord 
spool and parachute tube out of the 
flare case. The spool falls away. The 
tension on the rip cord retains the 
parachute tube and, as the flare case 
containing the illuminant charge 
(candle) falls away, the parachute is 
pulled out of the lower end of the 
parachute tube by the suspension 
cable and shroud cords. The snubber 
device relieves some of the strain 
caused by the sudden jerk. When the 
parachute and its shroud cords are 
fully extended, the release key cord 
pulls down one end of the release key. 
This allows the rip cord to slip 
through the key and become detached 
from the parachute and parachute 
tube, which now fall free. After a 
fall of 30 to 50 feet below the air-
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Figure IS. Flare, aircraft: parachute, AN-Mk 8 mod 2.
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47. Flare, Aircraft: parachute, Mk 6 mod 6

This flare differs from flare Mk 6 mod 5 
(par. 46) in that the illuminant charge (can- 
de) is composed of an improved composition 
and that there are improvements in the sup
port bands, the attachment of the main para
chute to the illuminant charge (candle), and 
the suspension cable arrangement.

48. Flare, Aircraft: parachute, AN—Mk 8 mod 1 
(w/suspension bands)

This flare is similar to flare AN—Mk 8 mod 2 
described in paragraph 49. The difference is 
that in the flare Mk 8 mod 1 there is a delay 
of 90 seconds between the opening of the para
chute and the ignition of the illuminant charge 
(candle), whereas in flare AN-Mk 8 mod 2, 
there is a delay of 120 seconds between those 
events.

49 Flare, Aircraft: parachute, AN Mk 8 mod 2 
(w/suspension bands)

a. This flare <hg. ibj, umcn was
designed for night attack on enemy submarines, 
permits an airplane to drop a flare near the 
target and then to get into position for attack 
before the flare ignites and discloses the pres- 
of the attacking airplane. It is characterized 
by immediate opening of the parachute and a 
delay of 120 seconds between opening of the 
parachute and ignition of the candle. It can 
be launched at speeds up to 250 mph. Refer 
to table I for pyrotechnic data. This flare does 
not have an adjustable fuze. The minimum alti
tude from which this flare can be dropped and 
obtain full burning time is approximately 2,500 
feet. This flare can be launched from bomb 
racks or externally mounted bomb shackles or 
from launching tubes. This flare should not be 
launched from bomb shackles in bomb bays be
cause the parachute, which is pulled out of the 
flare case, may foul the airplane structure. It 
can be launched manually but this is not recom
mended except in an emergency. Two support 
bands are shipped in the wooden packing box 
with the flare.

’ p,-p'-, • The flare. which P ’2 leiig 
x I 75 'liarr^’t-r. weighs pounds The chip
board case has two metal steadying bands fas
tened to the case. Both ends of the flare case 
are closed by chipboard disks held in place 

by gummed cloth and sealed with paraffin. A 
rip cord, having an arming plate at one end, 
is taped down the length of the case. The re
mainder of the rip cord is wound on a rip cord 
spool inside the end of the flare. The other 
end of the rip cord is fastened to the parachute 
tube by means of a release key. A release key 
cord is fastened to one side of the release key 
and also to the 15-foot diameter parachute. The 
shroud cords of the parachute are fastened to 
the 11-pound illuminant charge (candle) by a 
suspension cable. A snubber device is present 
at the lower end of the suspension cable. A 
pull-type igniter is attached to the suspension 
cable in such a manner that it is pulled before 
the cable is fully extended. The pull-type igni
ter and a length of safety fuse are located cen
trally in a tube in the illuminant charge (can
dle) and connect successively with the quick
match, ignition composition, and illuminant 
charge (candle).

c. Operation.
; ■’.«;» - : -I a ,

device of the aircraft with parachute 
end upward. As the flare falls away 
from the aircraft, the arming plate is 
retained by the arming-wire retainer 
of the bomb rack. The rip cord tears 
along the side of the case and then 
unwinds from the spool, thus tearing 
away the end of the flare case. The 
pull of the rip cord pulls the rip cord 
spool and parachute tube out of the 
flare case. The spool falls away. The 
tension on the rip cord retains the 
parachute tube and, as the flare case 
containing the illuminant charge 
(candle) falls away, the parachute is 
pulled out of the lower end of the 
parachute tube by the suspension 
cable and shroud cords. The snubber 
device relieves some of the strain 
caused by the sudden jerk. When the 
parachute and its shroud cords are 
fully extended, the release key cord 
pulls down one end of the release key.

♦he r’i' <'• r ’ *<' <’ip 
’hr - :gh "■e xev ar-t :>rC'>me detached 
from the parachute and parachute 
tube, which now fall free. After a 
fall of 30 to 50 feet below the air-
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plane, the parachute opens and sus
pends the flare.

(2) Meanwhile, the pull-type igniter func
tions when the suspension cable be
comes fully extended and the safety 
fuse begins to bum in the central 
tube in the illuminant charge (can
dle). The safety fuse ignites the 
quickmatch and this, in turn, causes 
ignition^ of the ignition composition 
and the illuminant charge (candle). 

d. Special Precautions. When grasping the 
arming plate swivel loop on the end of the rip 
cord or grasping the firing lanyard to tear the 
rip cord cover clear of the support band loca
tions, do not tear the tear strip to the extreme 
end of the flare, as this might loosen the para
chute end cover.

e. Marking. The flare is marked with the 
nomenclature.

f. Packing. The flare is packed in a moisture- 
proof metal container, six containers per metal 
box.

50. Flare, Aircraft: parachute, 3 minute, elec
trically operated

a. General. This flare (fig. 19) is used in 
making emergency landings at night. It was 
designed by a private manufacturer for use 
by commercial airlines. These flares are avail
able under several commercial names. Some 
have been obtained from commercial sources 
and have the commercial nomenclature.

b. Description. The flare is issued in a her
metically sealed cylindrical aluminum case 
called a “projector tube.” One end of this tube 
is closed by a metal cap and sealed by a rubber 
gasket; the other end narrows down into a 
knob with an electrical terminal on the end. 
The projector tube has a diameter of 4.5 inches 
and a length of 28 inches. Main components 
are: Projector tube, electric squib, black pow
der propelling charge, pull wire assembly 
(which operates the friction igniter), illumi
nant charge (candle), and a parachute. A 
felt gas check between the illuminant charge 
(candle) and the parachute assembly protects 
the parachute from the hot gases.

c. Installation. Detailed instructions for in
stallation are included in the package with the 
flare. The flare is installed in brackets which 

are usually mounted in the fuselage of the air
craft. The capped end of the projector tube 
points outward or downward from the fuselage. 
The flares are installed in the aircraft by in
serting them through holes in the fuselage 
covering. After the flare is installed in an air
craft ready for firing, it needs no servicing ex
cept an occasional check on the bracket and 
wiring circuit The case falls free as a missile 
hazard, but the projector tube remains in the 
bracket in £he aircraft.

d. Operation. When the electrical circuit is 
completed by closing the toggle switch in the 
pilots compartment the black powder propel
ling charge is ignited and forces the flare as
sembly from the projector tube. As the illu
minant charge (candle) leaves the projector 
tube, two friction wires are pulled through the 
match composition which ignites a 2- or 3- 
second delay element This, in turn, ignites 
the igniter composition and the illuminant 
charge (candle). The pull wire is of sufficient 
length so that the candle is clear of the aircraft 
before ignition takes place. The parachute sus
pends the illuminant charge (candle) after a 
fall of only a few feet below the aircraft. The 
charge  burns for approximately 3 minutes, 
with a light intensity of approximately 200,000 
candlepower. To obtain the most effective 
ground illumination, the 3-minute flare should 
be used at an altitude of not more than 2,000 
feet. After ignition, the flare falls at an aver
age rate of about 550 feet per minute. There is 
danger of starting a fire on the ground if ,the 
flare is used at an altitude of less than 1,750 
feet. These flares should be used over friendly 
territory only in case of an emergency. The 
flare has a safety device which prevents igni
tion of the illuminant charge (candle) until 
the flare is clear of the aircraft The friction 
igniter is operated by the pull wire assembly 
after the illuminant charge (cande) and para
chute are clear of the airplane structure.

*

e. Safety Precautions. In addition to the gen
eral safety precautions in paragraph 8, the fol
lowing special safety precautions should be ob
served :

(1) Test the circuit before installing a 
flare in the bracket.

(2) Do not attempt to test the circuit while 
the flare is in the bracket.
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plane, the parachute opens and sus
pends the flare.

(2) Meanwhile, the pull-type igniter func
tions when the suspension cable be
comes fully extended and the safety 
fuse begins to burn in the central 
tube in the illuminant charge (can
dle). The safety fuse ignites the 
quickmatch and this, in turn, causes 
ignition of the ignition composition 
and the illuminant charge (candle). 

d. Special Precautions. When grasping the 
arming plate swivel loop on the end of the rip 
cord or grasping the firing lanyard to tear the 
rip cord cover clear of the support band loca
tions, do not tear the tear strip to the extreme 
end of the flare, as this might loosen the para
chute end cover.

e. Marking. The flare is marked with the 
nomenclature.

f Packing The flare is packed in a moisture- 
proof metal container, six containers per metal 
* »< \

50. Flare, Aircraft: parachute, 3 minute, elec
trically operated

a. General. This flare (fig. 19) is used in 
making emergency landings at night. It was 
designed by a private manufacturer for use 
by commercial airlines. These flares are avail
able under several commercial names. Some 
have been obtained from commercial sources 
and have the commercial nomenclature.

b. Description. The flare is issued in a her
metically sealed cylindrical aluminum case 
called a “projector tube.” One end of this tube 
is closed by a metal cap and sealed by a rubber 
gasket; the other end narrows down into a 
knob with an electrical terminal on the end. 
The projector tube has a diameter of 4.5 inches 
and a length of 28 inches. Main components 
are: Projector tube, electric squib, black pow
der propelling charge, pull wire assembly 
(which operates the friction igniter), illumi
nant charge (candle), and a parachute. A 
felt gas check between the illuminant charge 

। candle । and ’bn parachute assembly protects 
’.he parachute from the hot gases.

c. Installation. Detailed instructions for in
stallation are included in the package with the 
flare. The flare is installed in brackets which 

are usually mounted in the fuselage of the air
craft. The capped end of the projector tube 
points outward or downward from the fuselage. 
The flares are installed in the aircraft by in
serting them through holes in the fuselage 
covering. After the flare is installed in an air
craft ready for firing, it needs no servicing ex
cept an occasional check on the bracket and 
wiring circuit. The case falls free as a missile 
hazard, but the projector tube remains in the 
bracket in £he aircraft.

d. Operation. When the electrical circuit is 
completed by closing the toggle switch in the 
pilot’s compartment, the black powder propel
ling charge is ignited and forces the flare as
sembly from the projector tube. As the illu
minant charge (candle) leaves the projector 
tube, two friction wires are pulled through the 
match composition which ignites a 2- or 3- 
second delay element. This, in turn, ignites 
the igniter composition and the illuminant 
charge (candle). The pull wire is of sufficient 
vng’f "hat t tn- . a.’.tio .  ,rai ! i.r raf’ 
before ignition takes place. The parachute sus
pends the illuminant charge (candle) after a 
fall of only a few feet below the aircraft. The 
charge’ burns for approximately 3 minutes, 
with a light intensity of approximately 200,000 
candlepower. To obtain the most effective 
ground illumination, the 3-minute flare should 
be used at an altitude of not more than 2.000 
feet. After ignition, the flare falls at an aver
age rate of about 550 feet per minute. There is 
danger of starting a fire on the ground if the 
flare is used at an altitude of less than 1,750 
feet. These flares should be used over friendly 
territory only in case of an emergency. The 
flare has a safety device which prevents igni
tion of the illuminant charge (candle) until 
the flare is clear of the aircraft. The friction 
igniter is operated by the pull wire assembly 
after the illuminant charge (cande) and para
chute are clear of the airplane structure.

*

e. Safety Precautions. In addition to the gen
eral safety precautions in paragraph 8, the fol
lowing special safety precautions should be ob
served

- 1 • Test the circuit before :nsalhr.g  a 
flare in the bracket.

*

(2) Do not attempt to test the circuit while 
the flare is in the bracket.
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Figure 19. Flare, aircraft: parachute, 3-minute, electrically operated.
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(3) Do not attempt to pass any current 
through the flare igniter, because it 
would be ignited by a current of less 
than 1 ampere.

(4) Do not attempt to solder at the flare 
terminals. Soldered terminals should 
be used on the ends of the wires.

(5) Over friendly territory, do not release 
the flare at an altitude of less than 
1,750 feet, because there is danger of 
starting a fire on the ground, since 
the flare will still be burning when it 
reaches the ground.

Note. These flares should be removed from 
an aircraft in which installed before the air
craft is placed in the hangar for servicing 
or storage.

f. Packing. The flares are packed one per 
wooden box.

51. Flare, Aircraft: parachute, 3 minute (Wiley
SA 8)

This flare is a commercially obtained article 
used in making emergency landings of aircraft 
at night. It is generally similar to the 3-minute 
electrically operated flare described in para
graph 50. Operating instructions are packed 
with the flares in the shipping container.

52. Flare, Aircraft: tow-target, M50
a. General. This flare (fig. 20) provides a 

target for both night and day practice firing 
of antiaircraft guns. The flare is towed by an 
airplane at the end of a steel cable. When one 
flare burns out, another may be released from 
the plane to take its place. The flare will not 
obscure the navigation lights of the plane nor 
will it require the use of filters in fire-control 
instruments. The flare burns with a yellowish 
light. Refer to table I for pyrotechnic data. 
The flare should not be released from an air
plane flying in excess of 120 mph nor should it 
be released while the towing airplane and the 
cable are completing a turn. Once the flare has 
been properly engaged by the retaining mech
anism at the end of the cable, the speed of the 
towing airplane may be increased without 
danger. It may be used effectively on a 6,000- 
foot towline at any altitude provided the slant 
range does not exceed 20,000 yards.

Note. The key letters shown below in parentheses 
refer to figure 20.

b. Description. The flare, which is 22.8 long 
x 2.62 diameter, weighs 7.13 pounds. The illu
minant charge (candle) (K) is contained in a 
cylindrical case of laminated paper with sheet 
metal covers on both ends. The closing cover 
on the head end is sealed with a strip of adhe
sive tape. Under this cap, the case is closed 
by a closing block (B) held in place by a clos
ing block retainer hold to the case by tabs. A 
flexible suspension cable (C) passes through 
the center of the closing block and is attached 
to the base block (G) of the flare. The slack of 
the suspension cable is coiled in the cavity be
tween the base block and the closing block. 
Suspension cable sleeve (E) is clamped to the 
cable just inside the closing block and prevents 
the coiled suspension cable from being pulled 
through the block. An igniter wire (D), half 
as long as the suspension cable below the clos
ing block, has one end fastened to the closing 
block. The igniter wire passes through a cup 
of friction composition in the friction igniter 
assembly (F) in the base block (G) and is 
held against the base block by a safety strip 
and retainer. Two strands of quickmatch (H) 
connect the igniter cup with the priming com
position and first-fire charge (J) on the outer 
end of the flare by passing through a centrally 
located paper tube.

c. Operation. To prepare the flare for launch
ing, the sealing tape and closing cover are re
moved. The cable ring (A) is tied to the cable 
ring lanyard. When the flare is launched, it 
travels down the towline until the ring of the 
cable ring lanyard strikes the target release 
mechanism. The sudden stop jerks the suspen
sion cable taut, pulling out the closing block 
(B) and pulling the ignition wire through the 
priming composition. The priming composition 
ignites the quickmatch which flashes through 
the central tube, blowing off the base cover and 
igniting the first-fire charge (J) which, in 
turn, ignites the 5.5-pound illuminant charge 
(candle) (K).

d. Special Precautions. In addition to the 
general precautions for pyrotechnics and am
munition given in paragraph 8, the following 
will be observed: In opening the tow-target 
flare and attaching it to the lead rope, care will 
be exercised not to pull on the suspension cable 
so as to loosen or pull out the closing plug. If
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H-------------------4 55 IN.

A—CABLE RING
B—PULL COVER
C—SLEEVE
D—SAFETY DISK
E—SHOCK ABSORBERS
F—FRICTION WIRE PULL WIRES

G—RETAINER 
H—BASE BLOCK 
J—QUICKMATCH 
K— ILLUMINANT CHARGE 
L—FIRST-FIRE CHARGE 
M—PRIMING COMPOSITION

N—IGNITERS
P—FIRE CLAY TOP SEAL
Q—FLARE CASE
R—CLOSING COVER (TOP)
5—SEALING STRIP
T—CLOSING COVER (BOTTOM)

RAPD 113319C
Figure £1. Flare, aircraft: towed, red, M77(T18).
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a flare should be found with a loose plug, the 
flare will not be used. In such a case, the sus
pension cable should not be pulled; the closing 
cover will be installed and resealed and the 
flare marked and set aside for disposal.

e. Marking. The flare is marked with the 
nomenclature and other data.

f. Packing. The tow-target flare is packed 
1 per fiber container, 16 containers per wooden 
box, or 1 per metal container, 4 metal con
tainers per wooden box.

53. Flare, Aircraft: towed, red, M77(T18)

a. General. This flare (fig. 21) is intended 
for use as a red assembly marker in airplane 
flight formation. It is 23.34 long x 4.55 diame
ter and weighs 21 pounds. Similar flares are 
available in amber (par. 54) and green (par. 
55). Refer to table I'for data. Visibility of the 
red flare in daytime is 11 to 12 miles at 5,000 
feet.

b. Description.
Note. The key letters shown below in parentheses 

refer to figure 21.
(1) The towed flare has a 15-pound illu- 

minant charge (K) in a paper tube. 
A quickmatch (J) passes through the 
length of the center tube of the illu- 
minant charge assembly and provides 
the means for relaying the flame from 
from the igniters (N) to the priming 
composition (M) and thence, in turn, 
to the first-fire charge (L) and illu- 
minant charge (K).

(2) The base block (H) fits immediately 
over a fire clay top seal (P). In the 
base block are screws which fasten 
the flare case (Q) to the base block. 
The base block also provides an an
chorage for the suspension cable and 
contains the two friction igniters (N), 
each of which consists of a -friction 
composition and a looped friction wire 
coated with red phosphorus on the 
bend of the loop embedded in the com
position. One end of each looped 
friction wire is attached to one of a 
pair of twisted friction wire pull 
wires (F) connected to the suspen
sion cable between the two shock ab
sorbers (E). So that an appreciable 
pull will be required to operate the 

igniters, the friction wires are secured 
against the base block by a safety 
strip and retainer. (G). The shock 
absorbers consist of the flexible steel 
suspension cable encased, in a copper 
tube, the whole formed into a closely 
wound helix. A paper safety disk (D) 
closes the cup which houses the shock 
absorber assembly. This disk must 
be removed by the jerk on the sus
pension cable before the friction igni
ters will ignite.

(3) A pull cover (B) closes the end of the 
container. Part of the suspension 
cable lies below and part lies above 
this cover. A sleeve (C) fastened on 
the cable lies below the pull cover, 
and the cable ring (A) rests in the 
top portion of the pull cover.

(4) A closing cover (R) and sealing strip 
(S) close the cable ring end of the 
flare. The other end is closed by a 
cup-shaped closing cover (T).

c. Operation.
(1) To install the flare, remove the seal

ing strip and top closing cover, expos
ing the cable ring.

(2) Attach the ring to the standard tow 
cable and release mechanism or attach 
the ring to one end of a manila rope 
as described in (5) below.

(3) When the flare is released, the pull 
cover is removed by the jerk on the 
suspension wire cable and its sleeve. 
The sudden pull also remores the 
safety disk and the shock absorbers 
are straightened out, simultaneously 
causing the friction wire to pull 
through the friction compositions.

(4) The resultant flame is transmitted by 
the quickmatch to the priming com
position and, in turn, to the irst-fire 
charge and the illuminant charge. The 
pressure produced by the burning 
composition and charge blows off the 
bottom closing cover, completing the 
operation.

(5) The shock absorbers allow release of 
the flares at speeds up to 200 mph. 
However, due to oscillations produced 
in the tow cable and possible snagging 
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of the airplane, the standard tow 
cable and release mechanism should 
not be used at high speeds. Instead, 
it is recommended that, as a method 
of towing, one end of a 60-foot length 
of i/j-inch manila rope be attached to 
the airplane and the other end of the 
rope to the released flare.

d. Marking. The flare is marked with the 
nomenclature and other data.

e. Packing. The flares are packed one per 
fiber container, two containers per wooden box.

54. Flare, Aircraft: towed, amber, M78(T19)

This amber-colored flare is similar to the red 
towed aircraft flare described in paragraph 53, 
except as to color and visibility. Its visibility 
in daytime is 7 to 9 miles at 5,000 feet.

55. Flare, Aircraft: towed, green, M79(T20)

This green-colored flare is similar to the red 
towed aircraft flare described in paragraph 53, 
except as to color and visibility. Its visibility 
in daytime is 6 to 8 miles at 5,000 feet

Section II. SURFACE FLARES

56. General
a. Flame-type surface flares are used for illu

mination for airplane landings in case of power 
failure at airports or to outline boundaries of 
emergency landing fields. Mine- or grenade
type surface flares are used to illuminate tar
gets and objectives, to aid in detection of infil
tration or surprise by enemy troops, and for 
recognition and signaling purposes. Fusees 
(pars. 175 through 178) may be used for sim
ilar purposes as airport flares.

b. The aircraft parachute flare M8A1 (par. 
34) may be used on floodlight flare stand Al, 
with appropriate bracket, as an emergency air
port flare. The procedure in this use is as 
follows:

(1) The tear strip and shipping cover are 
removed from the flare and the para
chute (fig. 11) gently withdrawn 
from the case, taking care that no 
pull is exerted on the parachute sus
pension cable.

(2) The shrouds and tie cord are cut close 
to the spool and the spool cleared.

(3) With the floodlight flare stand Al in 
horizontal position, the appropriate 
bracket is attached to the stand.

(4) The flare is clamped securely to the 
bracket.

(5) The lanyard is attached to the para
chute cable.

(6) The stand is then raised to a vertical 
position and secured.

(7) A sharp pull on the lanyard ignites the 
flare.

Warning: Personnel should not 
stand under the burning flare as it will 
drip to some extent, and care should be 
taken to avoid ignition of any dry 
vegetation.

57. Flare, Surface: airport, M76
a. General. This flare (fig. 22) is visible 25 

to 30 miles on a clear night and 20 miles on a 
cloudy night. The flare burns with a deep 
yellow flame. It is equipped with four legs 
which may be removed from their shipping 
position alongside the flare body and inserted 
in bracket sockets in the base, extending hori
zontally and holding the flare upright. There 
are two means of ignition. One is a pull-type 
which requires a Qrpound pull at the flare and 
the other is an electric squib which requires ap
proximately 1.5 volts at the flare (using 700 
feet of No. 22 copper wire, 9 volts would be 
required). The flare functions immediately 
when initiated by either means.

Note. The key letters shown below in parentheses 
refer to figure 22.

b. Description. The airport flare M76, which 
is 31.33 long x 4.26 diameter, weighs 27.6 
pounds. The flare consists of an illuminant 
charge, an igniter assembly, and a commercial 
electric squib. The 20-pound illuminant charge 
(S) is contained in a zinc-sheathed boxboard 
cylinder with a base cover at one end. At the 
bottom of the flare charge is a fire clay seal, 
at the top are the quickmatch (L), priming 
charge (M), and first-fire charge (N). The 
pull-type igniter protrudes about 1 inch from 
the head end. A striker (F) and its spring 
under tension are held in the upper portion of 
the striker holder by a fork and pull ring (E).
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Figure 22. Flare, surface: airport, M76.
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of the airplane, the standard tow 
cable and release mechanism should 
not be used at high speeds. Instead, 
it is recommended that, as a method 
of towing, one end of a 60-foot length 
of i/>-inch manila rope be attached to 
the airplane and the other end of the 
rope to the released flare.

d. Marking. The flare is marked with the 
nomenclature and other data.

e. Packing. The flares are packed one per 
fiber container, two containers per wooden box.

54. Flare, Aircraft: towed, amber, M78(T19)

This amber-colored flare is similar to the red 
towed aircraft flare described in paragraph 53, 
except as to color and visibility. Its visibility 
in daytime is 7 to 9 miles at 5,000 feet.

55. Flare, Aircraft: towed, green, M79(T20)

This green-colored flare is similar to the red 
towed aircraft flare described in paragraph 53, 
except as to color and visibility. Its visibility 
in daytime is 6 to 8 miles at 5,000 feet.

Section II. SURFACE FLARES

56. General

a. Flame-type surface flares are used for illu
mination for airplane landings in case of power 
failure at airports or to outline boundaries of 
emergency landing fields. Mine- or grenade- 
Fvpe flan- art tn 1 im:i at» ‘ar*
get > tr 1 11 ai<; ’< n ' :’>!•

recognition ai.d .-.giianng p<o > r 
(par*.  175 through <78) may l>- ;:<»•<! f'»r sim
ilar purposes as airport flares.

b. The aircraft parachute flare M8A1 (par. 
34) may be used on floodlight flare stand Al, 
with appropriate bracket, as an emergency air
port flare. The procedure in this use is as 
follows:

(1) The tear strip and shipping cover are 
removed from the flare and the para
chute (fig. 11) gently withdrawn 
from the case, taking care that no 
pull is exerted on the parachute sus
pension cable.

(2) The shrouds and tie cord are cut close 
to the spool and the spool cleared.

(3) With the floodlight flare stand Al in 
horizontal position, the appropriate 
bracket is attached to the stand.

(4) The flare is clamped securely to the 
bracket.

(5) The lanyard is attached to the para- 
•hutn

n |h. .’.r • • -n..- , rr’)i ;/

(7) A sharp pull on the lanyard ignites the 
flare.

Warning: Personnel should not 
stand under the burning flare as it will 
drip to some extent, and care should be 
taken to avoid ignition of any dry 
vegetation.

C'T fkire Surroce oirport m7 6
• • ■ • flan- ' tig is visible 25

cloudy night. The flare burns with a deep 
yellow flame. 1: is equipped with four legs 
which may be removed from their shipping 
position alongside the flare body and inserted 
in bracket sockets in the base, extending hori
zontally and holding the flare upright. There 
are two means of ignition. One is a pull-type 
which requires a 6,-pound pull at the flare and 
the other is an electric squib which requires ap
proximately 1.5 volts at the flare (using 700 
feet of No. 22 copper wire, 9 volts would be 
required). The flare functions immediately 
when initiated by either means.

Note. The key letters shown below in parentheses 
refer to figure 22.

b. Description. The airport flare M76, which 
is 31.33 long x 4.26 diameter, weighs 27.6 
pounds. The flare consists of an illuminant 
charge, an igniter assembly, and a commercial 
electric squib. The 20-pound illuminant charge 
(S) is contained in a zinc-sheathed boxboard 
cylinder with a base cover at one end. At the 
bottom of the flare charge is a fire clay seal, 
at the top are the quickmatch (L). priming

’ arg»- * X’ y nr-’ nre ’harg*-  1 N ■ The

:ne head mu. A striker (F) ana its spring 
under tension are held in the upper portion of 
the striker holder by a fork and pull ring (E).
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A cotter pin (D) and ring assembly insure 
against accidental withdrawal of the fork, and 
hence, functioning of No. 4 primer (H). A 
plastic cap (A) and washer protect the striker 
assembly as shipped. The cap has a lanyard 
(B) (6-foot length of cord) wrapped around it 
and tied to one end of a double-loop wire hook 
(G). Adhesive tape (C) holds the lanyard in 
place during shipment. An electric squib (R) 
is assembled in the side, near the top of the 
container. Six feet of insulated lead wire (K) 
are attached thereto and are wound around the 
container, a blue-gray sealing strip (J) holding 
the wire during shipment A firing instructions 
label is secured to the container near the top.

c. Operation.
(1) Preparation.

(a) Mounting. Mount the flare by re
moving the shipping tape holding 
the legs, inserting the legs into the 
base bracket sockets, spiked ends 
downward, and pressing the spiked 
end of the legs into the ground.

(b) Igniter firing (manual). If the 
cocked firing pin igniter is to be 
used, unscrew the plastic cap, re
move the tape around the lanyard 
(cord) from the cap, and hook the 
lanyard (cord) into the pull ring. 
Remove the safety cotter pin (D, 
fig. 22) and ring assembly.

(c) Squib firing (electrical). If the flare 
is to be ignited electrically, remove 
the tape holding the squib wires 
around the body at the top end of 
the flare. Connect the wires to any 
convenient current source. Close the 
circuit for functioning.

(2) Functioning. The flame from the 
primer of the firing pin igniter assem
bly or from the electric squib ignites 
the quickmatch which transmits the 
flame, in turn, to the priming charge, 
first-fire charge, and illuminant 
charge.

d. Packing. The airport flare M76 is packed 
one per container, one container per wooden 
box.

58. Flare, Surface: trip, parachute, M48

a. General. This flare (fig. 23) is intended 

primarily to give warning of enemy marauders 
or infiltrating hostile troops and for illumina
tion of such troops. Its use for signaling is 
secondary. It is also used as a booby-trap, be
ing left in the path of an advancing enemy and 
is dependent upon an action of the enemy for 
initiation. The flare burns with a white to yel
lowish light. It is in effect a one-shot mortar, 
fired by a trip wire, projecting an illuminating 
projectile, consisting of an illuminant charge 
(candle of illuminant composition) and a para
chute in a flare case, vertically to an altitude of 
250 to 400 feet where the parachute-supported 
candle is ignited and expelled from the flare 
case. It illuminates effectively a circle of 300 
yards radius, more or less dependent on the 
character of the terrain.

b, Description,
(1) The flare has a flare housing which 

consists of a base plate to which are 
assembled a steel tube 2.5 inches in 
diameter and a %-inch nipple. The 
nipple is threaded to receive antiper
sonnel mine fuze M6A1.

(2) The cavity in the base plate contains 
the 75-grain propelling charge. The 
steel tube contains the flare case and 
acts as a projector for firing it. The 
flare case contains a 3-second delay 
fuze, an expelling charge, illuminant 
charge (candle), and parachute as
sembly. A f^Jt pad is assembled be
low the 7.9-ounce illuminant charge 
(candle) and another above the can
dle. A quickmatch passes through the 
lower felt pad and is in contact with 
the priming charge and first-fire 
charge. A suspension cable passes 
through the upper felt pad and has 
the fiberglass - asbestos parachute 
shrouds and center shroud tied to its 
swivel loop. The parachute is made 
of rayon and is about 23/2  inches in 
diameter.

*

(3) The fuze M6A1 consists of a dual
action firing mechanism and an igni
ter assembly. The firing mechanism 
can be actuated by a force on any of 
the three prongs or by a pull on its 
release pin ring. The igniter assembly 
consists of a coupling base to which 
an igniter is assembled. The coupling

58 AGO 3303A



AGO SS08A 59



A cotter pin (D) and ring assembly insure 
against accidental withdrawal of the fork, and 
hence, functioning of No. 4 primer (H). A 
plastic cap (A) and washer protect the striker 
assembly as shipped. The cap has a lanyard 
(B) (6-foot length of cord) wrapped around it 
and tied to one end of a double-loop wire hook 
(G). Adhesive tape (C) holds the lanyard in 
place during shipment. An electric squib (R) 
is assembled in the side, near the top of the 
container. Six feet of insulated lead wire (K) 
are attached thereto and are wound around the 
container, a blue-gray sealing strip (J) holding 
the wire during shipment. A firing instructions 
label is secured to the container near the top.

c. Operation.
(1) Preparation.

(a) Mounting. Mount the flare by re
moving the shipping tape holding 
the legs, inserting the legs into the 
base bracket sockets, spiked ends 
downward, and pressing the spiked 
end of the legs into the ground.

(6) Igniter firing (manual). If the 
cocked firing pin igniter is to be 
used, unscrew the plastic cap, re
move the tape around the lanyard 
(cord) from the cap, and hook the 
lanyard (cord) into the pull ring. 
Remove the safety cotter pin (D, 
fig. 22) and ring assembly.

(c) Squib firing (electrical). If the flare 
is to be ignited electrically, remove 
the tape holding the squib wires 
around the body at the top end of 
the flare. Connect the wires to any 
convenient current source. Close the 
circuit for functioning.

(2) Functioning. The flame from the 
primer of the firing pin igniter assem
bly or from the electric squib ignites 
the quickmatch which transmits the 
flame, in turn, to the priming charge, 
first-fire charge, and illuminant 
charge.

d. Packing. The airport flare M76 is packed 
one per container, one container per wooden 
box.

58. Flare, Surface: trip, parachute, M48

a. General. This flare (fig. 23) is intended 

primarily to give warning of enemy marauders 
or infiltrating hostile troops and for illumina
tion of such troops. Its use for signaling is 
secondary. It is also used as a booby-trap, be
ing left in the path of an advancing enemy and 
is dependent upon an action of the enemy for 
initiation. The flare burns with a white to yel
lowish light. It is in effect a one-shot mortar, 
fired by a trip wire, projecting an illuminating 
projectile, consisting of an illuminant charge 
(candle of illuminant composition) and a para
chute in a flare case, vertically to an altitude of 
250 to 400 feet where the parachute-supported 
candle is ignited and expelled from the flare 
case. It illuminates effectively a circle of 300 
yards radius, more or less dependent on the 
character of the terrain.

b. Description.
(1) The flare has a flare housing which 

consists of a base plate to which are 
assembled a steel tube 2.5 inches in 
diameter and a 3/8-inch nipple. The 
nipple is threaded to receive anti per 
sonnel mine fuze M6A1.

(2) The cavity in the base plate contains 
the 75-grain propelling charge. The 
steel tube contains the flare case and 
acts as a projector for firing it. The 
flare case contains a 3-second delay 
fuze, an expelling charge, illuminant 
charge (candle), and parachute as
sembly. A fqlt pad is assembled be
low the 7.9-ounce illuminant charge 
(candle) and another above the can
dle. A quickmatch passes through the 
lower felt pad and is in contact with 
the priming charge and first-fire 
charge. A suspension cable passes 
through the upper felt pad and has 
the fiberglass - asbestos parachute 
shrouds and center shroud tied to its 
swivel loop. The parachute is made 
of rayon and is about 23i/2 inches in 
diameter.

(3) The fuze M6A1 consists of a dual
action firing mechanism and an igni
ter assembly. The firing mechanism 
can be actuated by a force on any of 
the three prongs or by a pull on its 
release pin ring. The igniter assembly 
consists of a coupling base to which 
an igniter is assembled. The coupling
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base contains a percussion primer. 
The igniter is an elongated metal cup 
containing a black powder igniter 
charge. The igniter assembly and a 
relay charge (the purpose of which is 
to insure ignition of the propelling 
charge) are in the %-inch nipple as 
shipped. The igniter assembly is 
closed by a shipping cap.

(4) The firing mechanism of the fuze is 
shipped in the same box with the flare. 
The firing mechanism screws onto the 
coupling base of the igniter assembly 
after removal of the shipping cap. It 
should be noted that the pronged head 
of the firing mechanism in the body of 
the mechanism normally turns freely. 
The fuze has two safety pins. The fir
ing pin safety pin passes through the 
visible end of the firing pin in the 
center of the three prongs and the re
lease pin safety pin prevents motion 
of the release pin. Cords are tied to 
each of the safety pins. The fuze 
can operate in either of two ways: A 
force of 10 to 30 pounds on one or 
more of the prongs on the head forces 
down the trigger pin which has a 
lower wedge that forces out the re
lease pin. A 3- to 10-pound pull on 
the release pin ring pulls out the re
lease pin. Either action releases the 
spring-loaded firing pin which can 
then hit the primer.

c. Operation.
(1) Laying.

(a) Remove the shipping cap from the 
igniter assembly. Assemble the fir
ing mechanism of the fuze to the 
igniter assembly.

(b) Place the flare in a hole so that the 
top of the prongs of the fuze mech
anism are flush with the surface of 
the ground. Arrange the cords of 
the safey pin so that they will not 
be buried when the flare is covered.

(c) Tamp the earth around the projec
tor up to the top of the flare.

(d) Attach one end of the trip wire or 
wires to a stake or similar object 

60

and run the wire or wires along 
the ground to the flare.

(e) Attach the trip wire or wires to 
the release pin ring.

Warning: Be sure that there is 
no tension on any wire.

(f) Remove the release pin safety pin 
which is opposite the release pin 
ring.

(p) Test the firing pin safety pin (locat
ed between the prongs) to be sure 
it does not bind. If it binds, there 
is tension on the trip wire or the 
fuze is defective; the release pin 
safety pin must be inserted and the 
defect corrected by either loosening 
the trip wire or replacing the firing 
mechanism of the fuze.

(h) If the safety pin does not bind, 
leave it in place, cover the flare with 
untamped soil to bring the ground 
to its original level, and gently 
withdraw the firing pin safety pin 
(positive safety pin) by means of 
its cord.

(£) Take care not to trip the wire or 
step on the prongs.

(;) Record the location of the flare.
Warning: Keep clear of the laid 

flare to avoid, injury in case of acci
dental discharge. Each trip flare 
used in training will be fenced or 
otherwise guarded in a manner 
which will prevent personnel from 
approaching within 6 feet of each 
installed flare.

(2) Removal.
(a) Being careful not to trip the wire 

or step on the prongs, carefully un
cover flare.

(5) Install the firing pin safety pin, 
then the release pin safety pin.

(c) Remove trip wire or wires.
(d) Unscrew firing mechanism of the 

fuze.
(e) Install the shipping cap.
(f) Return flare and firing mechanism 

of the fuze to original condition 
and packing.
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(3) Functioning. When the release pin is 
is moved outward due to a force from 
the trigger pin wedge or tension on 
the release pin ring, the firing pin is 
forced downward against the primer 
by the firing-pin spring. The flame 
is transmitted by the igniter and relay 
charge to the propelling charge, 
which propels the flare assembly up
ward and, simultaneously, ignites the 
delay fuse. When the delay fuse burns 
through, it ignites the expelling 
charge, which expels the flare and 
parachute and, simultaneously, ig
nites, in turn, the quickmatch, prim
ing charge, first-fire charge and illu
minant charge. The parachute opens 
immediately.

d. Special Precautions. In addition to gen
eral precautions presented in paragraph 8, the 
following will be observed:

(1) Inspect fuzes carefully for rusted 
safety pins. Destroy all fuzes contain
ing such defective safety pins.

(2) Flares should be so planted that mis
siles formed by the earth cover or the 
flare case will not endanger friendly 
personnel and so that the illumination 
will not disclose defense positions.

Note. The illumination will be of 300 yards 
radius, more or less, dependent on the char
acter of the terrain.

(3) The flare housing will be examined 
before use to see that joints are tight 
The flare should not be planted in wet 
or swampy locations. The entrance 
of moisture will cause the flare to mal
function.

(4) Care should be exercised not to con
fuse flare M48 with antipersonnel 
mines of the M2 series or antiperson
nel practice mine M8, as these items 
are all similar in appearance. Anti
personnel mines and flare M48 are de
scribed in TM 9-1940.

(5) In removing safety pins to arm the 
flare, remove the firing pin safety pin 
(positive safety pin) last.

e. Marking. This flare is painted lusterless 
olive-drab with marking in black on the hous
ing and on the flange of the base.

/. Packing. Each flare is packed in a carton 
with 1 fuze and lengths of green or yellow trip 
wire, 4 or 10 flares being packed in a wooden 
box.

59. Flare, Surface: trip, M49

a. General. This trip flare (fig. 24) resem
bles an offensive or chemical hand grenade in 
size and shape, except that it is provided with 
a bracket for attachment to a tree or post and 
a trigger mechanism for firing. It is intended 
for the same purposes as the parachute trip 
flare M48 (par. 58). The flare bums with a 
yellowish light and illuminates an area up to 
approximately 300 yards radius, dependent on 
the character of the terrain. The trip fuze M12 
resembles the top of hand grenade fuzes for 
cylindrical hand grenades; this fuze has no 
body tube or delay charge. This flare may be 
used as an illuminating grenade (see c(4) 
below).

b. Description. The flare has a laminated 
paper body, closed at both ends by metal caps, 
containing the 11-ounce illuminant charge 
(candle). The upper cap has taped holes and 
a threaded central hole for the trip fuze M12. 
The mounting bracket and trigger mechanism 
are attached to the lower cap. The bracket 
consists of a triangular anchor clip with one 
hole at its lowest end for insertion of a nail 
and two square holes to permit engagement 
with tabs of the mounting plate which also has 
two holes for insertion of nails. The trigger 
mechanism is a spring-loaded device. One end 
has the spring assembly anchored thereto and 
has a hole for insertion of the trip wire. The 
other end of the trigger has a narrow tongue 
which is used to hold the safety lever in place 
when the trigger is cocked (turned to the ver
tical position). The spring is wound around the 
trigger pivot Flare M49 is 6.75 inches long, 
about 3 inches in diameter, and weighs 1.5 
pounds.

c. Operation.
(1) Installation. The following procedure 

should be observed:
(a) The location chosen for the flare 

should be to the right (looking to
ward the enemy) of the field to be 
illuminated, so that the trip wire 
when attached will run to the right 
of the flare when facing the trigger
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Figure 24. Flare, surface: trip, M49.
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mechanism (front view (fig. 24) >. 
Using two of the nails supplied, nail 
the holder plate (with ends of the 
two tabs upward) to a stake, post, 
or suitable support at the height 
desired for the trip wire (usually 
15 to 18 in. above ground). Mount 
the flare by sliding the two square 
holes of the anchor clip over the 
mating tabs on the holder and press 
flare down until locked in position. 
If- desired, the third nail may be 
driven through the hole in the lower 
end of the anchor clip.

(b) Fasten one end of the trip wire to 
post, stake, or other rigid object 
at the desired distance from the 
flare (usually about 40 ft.) and at 
the right of the flare when facing 
the flare trigger. Place the trip wire 
in the plane of the trigger move
ment, that is, at right angles to the 
axis of the trigger pivot, so that 
there will be no binding between 
trigger and its pivot when the 
trigger is cocked.

(c) Press the fuze safety lever down 
with one hand. With the other 
hand, rotate the trigger one-quarter 
turn counterclockwise against 
spring pressure to the vertical posi
tion so that the lower end of the 
safety lever is behind the upper 
end (tongue) of the trigger.

(d) Pull the loose end of the trip wire 
taut and fasten to the hole in the 
lower end of the trigger.

(e) At this point, check to see that the 
trip wire is taut and fastened at 
both ends and the trigger is vertical 
(that is, with the end of the fuze 
safety lever behind the upper end 
(tongue) of the trigger) so that 
when the safety pin, to which a 
pull ring is attached, is withdrawn, 
the safety lever will still be held by 
the trigger.

(/) Hold the safety lever with one hand 
while carefully withdrawing the 
safety pin from the flare fuze by pull
ing on the pull ring.

(p) Very carefully release the hold 
(with the hand) on the safety lever, 
making sure that the lever will be 
held in place by the upper end of 
the trigger.

Warning: Each trip flare used in 
training will be fenced or otherwise 
guarded in a manner which will pre
vent personnel from approaching 
within 6 feet of each installed flare.

(h) When using the flare as an illumi
nating grenade, see (4) below.

(2) Removal.
(a) Carefully depress safety lever to 

aline holes in lever and fuze and 
insert safety pin, which was with
drawn in (1) (/) above.

(b) Detach trip wire from trigger.
(c) Holding safety lever against flare, 

allow the trigger spring to rotate 
trigger to its original position.

(d) Remove nails from holder plate 
and anchor clip.

(e) Return flare to its original condi
tion and packing.

(3) Functioning. When the trip wire is 
pulled with a force of 2 or more 
pounds or severed, the upper end of 
the spring-loaded trigger moves coun
terclockwise or clockwise, respective
ly. In either case, the movement re
leases the fuze safety lever which, in 
turn, releases the striker of the fuze 
which then rotates and causes the fir
ing pin to hit the primer. The primer 
flame ignites the quickmatch immedi
ately below it and the flame is trans
mitted instantaneously, in turn, to the 
larger section of quickmatch, priming 
charge, first-fire charge, and illumi- 
nant charge (candle).

(4) Use as illuminating grenade. The pin 
should be pulled only while restrain
ing the lever with the throwing hand. 
Care must be exercised that the lever 
is held securely until the flare leaves 
the hand. Instructions for throwing 
grenades are contained in FM 23-30.

d. Special Precautions. In addition to the 
general precautions presented in paragraph 8, 
the following will be observed:
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Figure H. Flare, surface: trip, MJ>9.
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mechanism (front view (fig. 24)). 
Using two of the nails supplied, nail 
the holder plate (with ends of the 
two tabs upward) to a stake, post, 
or suitable support at the height 
desired for the trip wire (usually 
15 to 18 in. above ground). Mount 
the flare by sliding the two square 
holes of the anchor clip over the 
mating tabs on the holder and press 
flare down until locked in position. 
If desired, the third nail may be 
driven through the hole in the lower 
end of the anchor clip.

(d) Fasten one end of the trip wire to 
post, stake, or other rigid object 
at the desired distance from the 
flare (usually about 40 ft.) and at 
the right of the flare when facing 
the flare trigger. Place the trip wire 
in the plane of the trigger move
ment, that is, at right angles to the 
axis of the trigger pivot, so that 
there will be no binding between 
trigger and its pivot when the 
trigger is cocked.

(c) Press the fuze safety lever down 
with one hand. With the other 
hand, rotate the trigger one-quarter 
turn counterclockwise against 
spring pressure to the vertical posi
tion so that the lower end of the 
safety lever is behind the upper 
end (tongue) of the trigger.

(d) Pull the loose end of the trip wire 
taut and fasten to the hole in the 
lower end of the trigger.

(e) At this point, check to see that the 
trip wire is taut and fastened at 
both ends and the trigger is vertical 
(that is, with the end of the fuze 
safety lever behind the upper end 
(tongue) of the trigger) so that 
when the safety pin, to which a 
pull ring is attached, is withdrawn, 
the safety lever will still be held by 
the trigger.

(/) Hold the safety lever with one hand 
while carefully withdrawing the 
safety pin from the flare fuze by pull
ing on the pull ring.

(p) Very carefully release the hold 
(with the hand) on the safety lever, 
making sure that the lever will be 
held in place by the upper end of 
the trigger.

Warning: Each trip flare used in 
training will be fenced or otherwise 
guarded in a manner which will pre
vent personnel from approaching 
within 6 feet of each installed flare.

(h) When using the flare as an illumi
nating grenade, see (4) below.

(2) Removal.
(a) Carefully depress safety lever to 

aline holes in lever and fuze and 
insert safety pin, which was with
drawn in (1) (f) above.

(d) Detach trip wire from trigger.
(c) Holding safety lever against flare, 

allow the trigger spring to rotate 
trigger to its original position.

(d) Remove nails from holder plate 
and anchor clip

(e) Return flare to its original condi
tion and packing.

(3) Functioning. When the trip wire is 
pulled with a force of 2 or more 
pounds or severed, the upper end of 
the spring-loaded trigger moves coun
terclockwise or clockwise, respective
ly. In either case, the movement re
leases the fuze safety lever which, in 
turn, releases the striker of the fuze 
which then rotates and causes the fir
ing pin to hit the primer. The primer 
flame ignites the quickmatch immedi
ately below it and the flame is trans
mitted instantaneously, in turn, to the 
larger section of quickmatch, priming 
charge, first-fire charge, and illumi
nant charge (candle).

(4) Use as illuminating grenade. The pin 
should be pulled only while restrain
ing the lever with the throwing hand. 
Care must be exercised that the lever 
is held securely until the flare leaves 
the hand. Instructions for throwing 
grenades are contained in FM 23—30.

d. Special Precautions. In addition to the 
general precautions presented in paragraph 8, 
the following will be observed:

AGO SS03A 63



(1) Inspect fuzes carefully for rusted 
safety pins. Destroy all flares con
taining such defective safety pins.

(2) In regular installations, the safety pin 
of the fuze will be removed (the last 
step in installing) only when the flare 
is in proper position and the wire has 
been connected and adjusted so that 
the trigger holds the safety lever in 
place and at no other time.

(3) Keep in mind the incendiary effect of 
the flare.

e. Marking. The flare is painted olive-drab 
with marking in black.

f. Packing. Each flare is packed in a fiber 
tube with 3 nails and a 45-foot length of olive
drab wire, 16 or 25 flares being packed in a 
wooden box.

Section III. FUZES

60. General

The fuzes discussed herein are those shipped 
separately for use with parachute flares. Fuzes 
which are an integral part of a flare or other 
pyrotechnic device are discussed elsewhere with 
that item. The fuzes, which are shipped sep
arately, are all of the mechanical-time delayed- 
arming-type (vane-armed, pin-initiated, or 
anemometer) and all are nose fuzes. The fuzes 
and characteristics are tabulated in table II. 
See figures 25 through 27.

61. Detonator-Safe Fuzes

The generic designation (of the separately 
issued fuzes discussed in this section and used 
with pyrotechnic items) is FUZE, BOMB: 
Bomb fuzes are said to be detonator-safe when 
the detonator is held out-of-line with the firing 
pin (and booster lead, if present) until the 
fuze arms. The fuzes AN—M146-series are det
onator-safe. The fuzes Mill series and M155 
series have in-line detonators or primers.

62. Identification

a. Fuzes are identified by markings on the 
item and packings and by physical differences. 
The markings consist of the time scale and set
ting index, the words TIGHTEN AFTER SET
TING arrowed to the time set screw, and the 
type, model, lot, loader’s symbol, and date 
loaded. The arming pin is stamped with an 
arrow and the word UP. Time graduations are 
in -second intervals with every 3 seconds 
numbered.

b. Detonator-safe fuzes may be identified by 
the slide cover plate screwed to the body of the 
fuze.

63. Special Precautions

In addition to the general precautions in par
agraph 8, the following will be observed:

a. Packing. Fuzes are packed in individual 
sealed moisture-proof containers which should 
not be opened until required for use. Fuzes 
unpacked and not used will be repacked and re
sealed.

b. Shock and High Temperature.Fuzes should 
be protected against shock and high tempera
ture. Boxes should not be dropped, slid, 
“walked” on the corners, or struck as in alin
ing a stack. They should be shaded from the 
direct rays of the sun and protected from other 
sources of high temperature.

c. Safety Clip. The Fahnestock clip will not 
be used on the arming wire for mechanical
time fuzes. The pressure of the arming pin is 
sufficient to hold the wire in place; the safety 
clip is liable to foul the vane assembly.

d. Nondetonator-Safe and Detonator-Safe 
Fuzes. Nondetonator-safe fuzes (Mill series 
and M155 series) may be assembled to flares 
before the item is securely locked in the launch
ing rack, but extreme care will be exercised not 
to drop the item, because the fuze will crush 
and fire upon impact if the item is dropped on 
its nose while loading. Detonator-safe fuzes 
may be assembled to flares before installation 
of the item in the rack. However, it is preferred 
that all fuzing be done after the item is in
stalled in the rack.

e. Arming Sleeve. The arming sleeve can be 
seen between the arming blocks of the fuzes 
Mill and M111A1 and at the opening of the 
single C shaped block of all other mechanical
time fuzes. Fuzes which have the arming sleeve
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Fiffure 25. Mechanical-time fuzes used with flares.

protruding less than Y^-inch above the surface 
of the nut are considered as partially armed.

f. Striker. The striker must be protected 
from heavy blows. The striker release mecha
nism is necessarily of relatively light construc
tion, and a heavy blow will damage or deform 
the trigger mechanism. When this occurs, the 
striker will snap down against the safety block 
when the striker stop is removed, and the fuze 
will fire as soon as the safety block is ejected. 
If the trigger mechanism is intact, there will 
be a noticeable air gap between the striker 
and the safety block. This is the basis for the 
requirement that the striker stop be removed 
for a moment when inspecting fuzes for serv
iceability.

g. Arming Pin. The arming pin should be in 
place at all times. If it moves outward as much 

as of an inch, the time mechanism will 
start Therefore, an arming wire or cotter pin 
must be in place in the outer hole in the arming 
pin before any attempt is made to remove the 
cotter pin from the lower hole. Once started, 
the mechanism cannot be stopped until the fir
ing pin is released. While the safety block may 
prevent the fuze from firing, the fuze cannot 
be reset and must be destroyed. If the totter 
pin is found located in the outer holes of the 
arming pin bracket, it should also pass through 
the outer hole in the arming pin. If the inner 
hole of the arming pin is in alinement with the 
outer holes of the bracket, the timing disk has 
been released.

h. Time Mechanism. Because of the very 
rapid escapement mechanism, the fuze in oper
ation does not tick; it hums or buzzes. The time
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(1) Inspect fuzes carefully for rusted 
safety pins. Destroy all flares con
taining such defective safety pins.

(2) In regular installations, the safety pin 
of the fuze will be removed (the last 
step in installing) only when the flare 
is in proper position and the wire has 
been connected and adjusted so that 
the trigger holds the safety lever in 
place and at no other time.

(3) Keep in mind the incendiary effect of 
the flare.

e. Marking. The flare is painted olive-drab 
with marking in black.

f. Packing. Each flare is packed in a fiber 
tube with 3 nails and a 45-foot length of olive
drab wire, 16 or 25 flares being packed in a 
wooden box.

Section III. FUZES

60. General
The fuzes discussed herein are those shipped 

separately for use with parachute flares. Fuzes 
which are an integral part of a flare or other 
pyrotechnic device are discussed elsewhere with 
that item. The fuzes, which are shipped sep
arately, are all of the mechanical-time delayed- 
arming-type (vane-armed, pin-initiated, or 
anemometer) and all are nose fuzes. The fuzes 
ana characteristics are tabulated in table II. 
See figures 25 through 27.

61. Detonator-Safe Fuzes
The generic designation (of the separately 

issued fuzes discussed in this section and used 
with pyrotechnic items) is FUZE, BOMB : 
Bomb fuzes are said to be detonator-safe when 
the detonator is held out-of-line with the firing 
pin (and booster lead, if present) until the 
fuze arms. The fuzes AN-M146-series are det
onator-safe. The fuzes Mill series and M155 
series have in-line detonators or primers.

62. Identification

a. Fuzes are identified by markings on the 
item and packings and by physical differences. 
The markings consist of the time scale and set
ting index, the words TIGHTEN AFTER SET
TING arrowed to the time set screw, and the 
type, model, lot, loader’s symbol, and date 
loaded. The arming pin is stamped with an 
arrow and the word UP. Time graduations are 
in ’4-second intervals with every 3 seconds 
numbered.

b. Detonator-safe fuzes may be identified by 
the slide cover plate screwed to the body of the 
fuze.

63. Special Precautions
In addition to the general precautions in par

agraph 8, the following will be observed:
a. Packing. Fuzes are packed in individual 

sealed moisture-proof containers which should 
not be opened until required for use. Fuzes 
unpacked and not used will be repacked and re
sealed.

b. Shuck and High Tt mpt t arurt Fuzes shouid 
be protected against shock and high tempera
ture. Boxes should not be dropped, slid, 
“walked” on the corners, or struck as in alin
ing a stack. They should be shaded from the 
direct rays of the sun and protected from other 
sources of high temperature.

c. Safety Clip. The Fahnestock clip will not 
be used on the arming wire for mechanical
time fuzes. The pressure of the arming pin is 
sufficient to hold the wire in place; the safety 
clip is liable to foul the vane assembly.

d. Nondetonator-Safe and Detonator-Safe 
Fuzes. Nondetonator-safe fuzes (Mill series 
and M155 series) may be assembled to flares 
before the item is securely locked in the launch
ing rack, but extreme care will be exercised not 
to drop the item, because the fuze will crush 
and fire upon impact if the item is dropped on 
its nose while loading. Detonator-safe fuzes 
may be assembled to flares before installation 
of the item in the rack. However, it is preferred 
that all fuzing be done after the item is in
stalled in the rack.

e. Arming Sleeve. The arming sleeve can be 
seen between the arming blocks of the fuzes 
Mill and Mill Al and at the opening of the 
single C shaped block of all other mechanical
time fuzes. Fuzes which have the arming sleeve
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Figure 25. Mechanical-time fuzes used with flares.

protruding less than 1/4,-inch above the surface 
of the nut are considered as partially armed.

f. Striker. The striker must be protected 
from heavy blows. The striker release mecha
nism is necessarily of relatively light construc
tion, and a heavy blow will damage or deform 
the trigger mechanism. When this occurs, the 
striker will snap down against the safety block 
when the striker stop is removed, and the fuze 
will fire as soon as the safety block is ejected. 
If the trigger mechanism is intact, there will 
be a noticeable air gap between the striker 
and the safety block. This is the basis for the 
requirement that the striker stop be removed 
for a moment when inspecting fuzes for serv
iceability.

p. Arming Pin. The arming pin should be in 
place at all times. If it moves outward as much 

as Vi0 of an inch, the time mechanism will 
start. Therefore, an arming wire or cotter pin 
must be in place in the outer hole in the arming 
pin before any attempt is made to remove the 
cotter pin from the lower hole. Once started, 
the mechanism cannot be stopped until the fir
ing pin is released. While the safety block may 
prevent the fuze from firing, the fuze cannot 
be reset and must be destroyed. If the cotter 
pin is found located in the outer holes of the 
arming pin bracket, it should also pass through 
the outer hole in the arming pin. If the inner 
hole of the arming pin is in alinement with the 
outer holes of the bracket, the timing disk has 
been released.

h. Time Mechanism. Because of the very 
rapid escapement mechanism, the fuze in oper
ation does not tick; it hums or buzzes. The time
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Figure 26. Fuse, bomb: nose, AN—MlJtfAl.
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Figure 27. Arming mechanism of mechanical-time nose fuzes.
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A-STRIKER 
•-STRIKER STOP 
C-SAFETY BLOCK 
D-VANE ASSY 
E-VANE TAB 
F-ARMING WIRE GUIDE 
G-COTTER PIN 
H-ARMING PIN 
J-SL1DER COVER PLATE 
K-SCREW 
L-ARMING SLEEVE 
M-VANE NUT 
M-FIRING PIN

K4 / P-HRING PIN SPRING 
‘J? / 0-STATIONARY GEAR 
gr / R-MOVABLE GEAR 
E?/ S-FIXED PINION 
F T-TIME SET SCREW >
F U—HALF-ROUND PIN

V-TIMING DISK
W-|DETONATING SLIDER 

J ARMING STEM
X-TIMING MECHANISM 
Y-DETONATOR
Z-DETONATOR SLIDE ASSY 
AA-BOOSTER

* * ■

Figure 26. Fuze, bomb: nose, AN-MH6A1.
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1

2

3

4

SHOULDER OF SPRING-LOADED 
FIRING PIN OVERLAPS EDGE 
OF HALF-ROUND PIN.

THIS PRESSURE WOULD ROLL 
HALF-ROUND PIN, BUT ITS 
PEG IS HOOKED BY FIRING 
LEVER.
FIRING LEVER IS RETAINED 
BY TIMING DISK LEVER.
OTHER END OF TIMING DISK 
LEVER RIDES RIM OF TIMING 
DISK.

5

6

WHEN TIMING DISK ROTATES 
TO PRESENT POSITION, • 
TIMING DISK LEVER DROPS 
INTO SLOT IN TIMING DISK 
AND RELEASES FIRING LEVER.

RELEASED FIRING LEVER 
RELEASES PEG OF HALF-ROUND 
PIN WHICH IS ROTATED BY 
FIRING PIN SHOULDER.
FIRING PIN IS DRIVEN DOWN, ’ 
STRIKING PRIMER (PRIMER 
SLID INTO POSITION, IN LINE 
WITH THE FIRING PIN, 4.5 , *4  
SECONDS AFTER ARMING PfH 1 
WAS EJECTED). ' ’ i

FUZE HAS SELF-DESTROYING | 

FEATURE: IN CASE TIME 
MECHANISM FAILS TO FUNCTION, 
THE FLARE WILL BE INITIATED 
ON IMPACT, AS ALL 
OBSTRUCTIONS WILL BE SHEARED. (RA?D^J5p3ia

Figure 27. Arming mechanism of mechanical-time nose fuzes.
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mechanism is spring operated and wound when 
manufactured. No attempt will be made in the 
field to alter the time mechanism.

i. Corrosion. Special attention should be 
given to examination for evidence of corrosion. 
A small amount of external corrosion may indi
cate sufficient internal corrosion to freeze the 
time mechanism or detonator slider and result 
in a dud or, conversely, it may indicate primer 
or detonator corrosion or weakening of light 
parts which would render the fuze unsafe to 
handle.

64. Fuzing and Unfuzing

The procedure for assembly of mechanical
time bomb fuzes is essentially the same for all 
models.

a. Inspection. Remove the fuze from its pack
ing and inspect to insure that:

(1) Safety block is in place.
(2) Arming pin is in its proper position.
(3) Fuze threads are clean.
(4) There is no indication of serious cor

rosion or other evidence of unservice
ability.

Holding the safety block in place, remove the 
striker stop and examine for clearance between 
striker and safety block. Release the safety 
block and shake the fuze gently to see if the 
safety block falls out. Install the striker stop. 
If the striker snaps down against the safety 
block or if the safety block falls out, the fuze 
should be destroyed.

b. Time Setting. Loosen the knurled head 
lock screw and turn the fuze head until the de
sired time is indicated by the index mark (set 
line) on the body. Tighten the lock screw. Pro
vided the fuze is accessible, the time setting 
may be changed at any time before dropping.

Note. It should be noted that there is a time lag 
of 0.2 second between release of the flare and starting 
of the time mechanism. This time lag represents the 
time necessary for withdrawal of the arming wire and 
ejection of the arming pin. Due consideration should 
be given to this time lag in time setting, for example, 
if desired fuze function is 21.5 seconds AFTER RE
LEASE, the fuze setting should be 21.3 seconds.

c. Fuzing. The normal procedure is as fol
lows :

(1) Remove the nose plug from flare and 
inspect fuze seat. Remove dirt and 

corrosion, if present. Clean threads if 
necessary. Reject flare if fuze seat is 
in unserviceable condition.

(2) Screw the fuze into the cavity and 
seat it handtight.

(3) Attach arming wire loop to shackle. 
Use only fine (0.036 inch) arming 
wire. Straighten free end of wire and 
pass it through, in turn, the front sus
pension lug, the outer holes in the 
arming pin bracket and arming pin, 
and through the outer holes in the 
arming wire guide and vane tab. No 
Fahnestock clip is used. Take up slack 
in the wire by pulling it forward 
through the arming pin and vane tab. 
Cut off wire 2 to 3 inches in front of 
vane tab. Be sure there are no kinks 
or burs in the wire.

(4) Check fuze setting.
(5) Remove striker stop, cotter pin, and 

seal wire after the flare is securely 
locked in rack. Check again for clear
ance between striker and safety block. 
If striker should snap down against 
safety block or if safety block should 
fall out, tape safety block in place, 
remove fuze from flare, and set aside 
for destruction.

d. Unfuzing. If the flare is not dropped, in
stall the cotter pin in the vacant hole in the 
arming pin, install the striker stop between 
striker’and safety block, pass seal wire through 
elongated holes in vane tab and arming wire 
guide, and fasten the ends of the wire together. 
The instruction tag should be in place. Then 
remove arming wire and unscrew the fuze. In
stall closing plug in flare. Return fuze, after 
resetting to the minimum time setting, to its 
original packings and seal with adhesive tape.

e. Modification. The fuzes Mill series may 
be modified by prearming and bending of vanes 
for more reliable functioning as described in 
paragraph 65. As shipped, the fuzes Mill and 
Ml 11 Al do not have vanes assembled; refer 
to paragraph 65 for assembly.

65. Fuze, Bomb: nose, Mill, Ml 11 Al, and 
M111A2

a. Description.
(1) These fuzes do not have the detonator 
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slider assembly and the percussion 
primer M26 is always in line with the 
firing pin. These fuzes, therefore, are 
not detonator-safe. The fuze M111A2 
is similar in appearance and opera
tion to the fuze AN-M146 (par. 66), 
except for the absence of the detona
tor slider assembly and its cover plate 
and lock pin assembly. The fuze 
M111A2 is 1.20 inches shorter than 
the fuze AN-M146, because the design 
does not contain the detonator-safe 
feature. Refer to table II for further 
data. The booster charge is 70 grains 
of black powder. It cannot be used to 
detonate a charge of high explosive. 
The vane assembly is 3 inches in di
ameter and the vanes are set 60 de
grees to the plane of rotation, which 
is clockwise, looking down on the fuze.

(2) The fuze M111A1 differs from the 
fuze M111A2 in having a safety block 
made up of three segments instead of 
being a single “C” shaped piece. As 
issued, the arming vane is not at
tached to the fuze, but is assembled 
when the fuze is installed in the flare. 
The vane is composed of two blades 
with a 4-inch span. The fuze M111A1 
is 0.31 inch shorter than the fuze 
M111A2. There are a greater number 
of gear teeth, 56 and 57 for the mov
able and stationary gears, respective
ly, than used with gears of the fuzes 
M111A2 and AN-M146, and 570 rev
olutions are necessary to arm the fuze 
M111A1.

(3) The fuze Mill differs from the fuze 
M111A1 in that the minimum time 
setting is 15 seconds (instead of 5 
secs).

(4) Shipping wire and cotter pin are in 
the outer of the pair of eyelets in arm
ing pin and arming wire guides of the 
fuzes Mill and M111A1, whereas, in 
the fuze M111A2, they are in the inner 
of the pairs of eyelets as shipped.

b. Attachment of Vanes:. As fuzes Mill and 
M111A1 are issued, the arming vane is not 
attached to the fuze. Install the arming vane 
by pushing it past the spring clip opposite to 
the vane stop.

c. Modification of the Fuze M111A2 for Use 
With Flare M26 and M26A1.

(1) To prevent malfunctioning of the 
fuze M111A2 due to failure to arm 
at settings less than 20 seconds, the 
blades of the arming vane should be 
bent back so that they will make a 30- 
degree angle with the plane of rota
tion instead of the present 60-degree 
angle. The resulting increased torque 
on the vane will cause faster rotation, 
insuring reliable functioning at set
tings of 8 or more seconds and release 
speeds of 150 mph. Vanes should be 
bent by competent personnel, using 
pliers.

(2) For settings below 8 seconds and re
lease speeds below 150 mph, in addi
tion to bending of vanes, the fuze 
should be prearmed by 130 turns 
(clockwise, looking down on fuze) of 
the vane. For fuzes M111A2 of recent 
manufacture which have positively ro
tating safety blocks, presence of which 
is indicated by two studs which pro
trude from the vane lock nut, reliable 
functioning is obtained without bend
ing the vanes; for lower fuze settings, 
however, modify by bending the vanes 
to a 30-degree angle.

(3) After vanes are bent, test the fuze 
for free movement by turning the 
vane back and forth for a few revolu
tions.

(4) Wherever the fuze M155 is indicated 
for use and neither the fuze M155, the 
AN-M146, nor the M146A1C is avail
able, the fuze M111A2, modified by 
partially arming by turning the arm
ing vane 130 turns clockwise, may be 
used.

66. Fuze, Bomb: nose, AN-M146 and AN- 
M146A1

a. Description.
(1) These fuzes (fig. 26) are impact, nose, 

mechanical-time fuzes of the com
bined vane-armed, pin-initiated-type. 
The impact element constitutes a self
destroying feature which operates 
only when the time setting exceeds the 
time of flight or in case the time mech
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anism fails to operate. The fuze AN- 
M146A1 differs from the fuze AN- 
M146 essentially in that the fuze 
AN-M146A1 has an improved inter
nal mechanical-time movement. Data 
will be found in table II.

Note. The key letters shown below in pa
rentheses refer to figure 26.

(2) The fuze consists of a head, which con
tains the mechanical arming end fir
ing system, and a body, which con
tains the time element and the explo
sive train. The head and the body 
are held together by a spring-steel 
ring which is compressed by three 
screws in the fuze body. Variation of 
screw pressure provides adjustment 
of the torque required to set the fuze. 
A time set screw (T) is provided to 
lock the head in position after the 
setting has been made. The arming 
pin (H) and arming wire guide (F) 
are assembled on the side of the body 
opposite the time set screw. A slider 
cover plate (J), screwed to the body 
near its lower end, closes one end of 
the detonator slider assembly (Z). A 
large screw (K), 90 degrees around 
the body from the slider cover plate, 
holds the detonator slider lock pin 
and spring in place.

(3) An index mark (set line) for time 
setting is engraved on the body just 
below the head. The time graduations 
are engraved around the base of the 
head, and two stop pins are set in the 
time scale so as to butt against the 
arming wire guide at maximum and 
minimum time settings. The arming 
hub, with vane assembly (D), the arm
ing sleeve (L), and the firing pin (N) 
with striker (A) project through the 
forward end of the head. A C shaped 
safety block (C) is held in place be
tween the striker and the vane nut 
(M) by the arming sleeve. The safety 
block has a collar which bears on 
two pins in the vane nut The collar 
bearing on the pins insures that the 
safety block will spin with the arm
ing vane and develop sufficient cen

trifugal force to throw the block clear 
when the arming sleeve is withdrawn.

(4) As the fuze is issued, there is a forked 
striker stop (B) in place between the 
striker and the safety block and a cot
ter pin (G) through the inner of a 
pair of eyelets in the arming pin. 
These are connected by a sealing wire 
which also passes through the inner 
of a pair of eyelets in the arming wire 
guide and vane tab (E).

(5) The arming hub has a stationary gear 
(Q) in mesh with a fixed pinion (S). 
A movable gear (R) of the arming 
sleeve is also in mesh with the pinion. 
The movable gear (34 teeth) has one 
more tooth than the stationary gear 
(33 teeth).

(6) The spring-loaded firing pin (N) is 
held in place by a half-round pin (U) 
which cannot turn, since its peg is 
hooked by the firing lever. The firing 
lever, in turn, is held by the timing 
disk lever (trigger arm), which rides 
on the edge of the timing disk (V). 
The timing disk has a notch in which 
one end of the arming pin rests, into 
which the timing disk lever drops 
after removal of the arming pin and 
rotation of the disk occurs. A spring
wound clockwork timing mechanism 
(X) acts io turn the timing disk.

(7) Below the timing disk and attached to 
the same shaft is a cam which re
strains a detonator slider arming 
stem (W). This arming stem has a 
half-round section at its lower end 
which, in the unarmed position, rests 
against a shoulder of the spring- 
loaded detonator slider (Z). The det
onator slider, containing the detona
tor (Y), has a notch in its side to 
receive the spring-loaded lock pin. 
A black powder booster (AA) is 
housed below the detonator assembly.

b. Operation.
(1) The fuze is set for time desired and 

prepared for dropping as described in 
paragraph 64. Turning the head to 
the desired time locates the timing 
disk lever at such distance from the 
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notch in the timing disk as will give 
the time desired.

(2) Upon dropping of the flare, the arm
ing wire is withdrawn from the arm
ing pin and arming vane. The arming 
pin is ejected by its spring, thereby 
releasing the timing disk which is 
turned by the time mechanism at a 
uniform rate until the timing disk 
lever (trigger arm) drops into the 
timing disk notch (fig. 27). The move
ment of the timing disk lever releases 
the firing lever which permits the fir
ing pin to move downward against 
the half-round pin which is now free 
to rotate.

(3) When the cam, turning in conjunction 
with and located below the timing 
disk, rotates sufficiently, it turns an 
arming stem which releases the det
onator slider, since its half-round sec
tion no longer restrains the shoulder 
of the slider. When the slider moves 
to the armed position, the lock pin 
moves into the corresponding notch in 
the slider. This action takes place 4.5 
seconds after the arming pin of the 
fuze is released.

(4) The firing pin cannot come down to 
fire the detonator until the C shaped 
safety block, held by the arming 
sleeve, has been thrown off by cen
tri 'ugal action. When the arming 
vanes rotate, the stationary gear hav
ing 33 teeth rotates the fixed pinion 
which, in turn, rotates the movable 
gear having 34 teeth. Since the mov
able gear lags one tooth each revolu
tion, it unscrews the arming sleeve 

from the hub, withdrawing the sleeve 
from the safety block. When the 
sleeve is completely withdrawn, the 
safety block falls away and the fuze 
is armed.

(5) If impact occurs before the set time 
expires, the firing pin is driven in, 
shearing the trigger mechanism, and 
firing the detonator.

67. Fuze, Bomb: nose, AN-M146A1C

This fuze is similar to the fuze AN-M146A1 
(par. 66), except that it has anemometer-type 
arming instead of vane-type arming. This fuze 
is used with the parachute aircraft flares M138, 
described in paragraph 43, and the parachute 
aircraft flare M139, described in paragraph 44.

68. Fuze, Bomb: nose, Ml55 series
The fuzes M155 series are similar to the 

fuzes Mill series (par. 65) but have a rapid 
arming feature. Neither series is detonator 
safe. Fuzes of the M155 series are satisfactory 
when dropped from slow-speed aircraft. The 
basic model (M155) has a 70-grain (black 
powder) booster and the standard movement 
assembly. The fuzes M155E1 and M155B2 each 
have a 120-grain booster and the standard 
movement assembly. The fuze Ml 55 Al 
(M155E3) has a 100-grain booster and the 
movement assembly T4. The fuze M155E1 or 
M155E2 model is used for flares requiring the 
larger booster charge for expelling flare 
charges (candles).

69. Pocking

Mechanical-time fuzes are packed in individ
ual, sealed metal cans, which, in turn, are 
packed in wooden boxes.
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CHAPTER 4

SIGNALS

Section I. AIRCRAFT SIGNALS

70. General

a. Discussion. Aircraft signals (pars. 71 
through 119) used directly in connection with 
combat operation were originally intended for 
signaling air-to-air or air-to-surface. Since the 
introduction of the pyrotechnic pistol AN-M8 
and hand pyrotechnic projector M9, air
craft signals have also been used by ground 
troops for ground-to-ground and ground-to-air 
signaling. The signals are of one-piece rimmed
case construction with a steel closing cap. Ear
lier models of these signals have a paper or 
aluminum body with a thin brass head and re
semble large shotgun shells. Aircraft signals 
are fired from the pyrotechnic pistol AN-M8 
or hand pyrotechnic projector M9.

Single-star aircraft signals, double-star sig
nals, and tracer double-star signals (fig. 28) 
contain red, green, or yellow light-producing 
candles of pyrotechnic composition. Stars may 
be distinguished at distances up to 5 miles at 
night and 2 to 3 miles in daylight. Cartridge 
cases are marked in black. Around the case of 
double-star signals, two *4 -inch wide bands 
are marked, each the color of one of the stars. 
Single-star signals have one ^4-inch wide band, 
and tracer-double-star signals have one }4- 
inch wide band in the color of the tracer and 
two J/4-inch bands representing the star colors. 
Refer to table I for data. Pyrotechnic projec
tors are described in TM 9-2018 and TO 
11W2-9-1—101.

b. Precautions in Handling. In addition to 
the general precautions prescribed in para
graph 8, the following will be observed:

(1) Signals will be guarded against a blow 
on the primer, because such a blow 
may discharge the propellant and ig
nite the signal.

(2) Signals will be examined on unpack
ing for use. Those with dented, de

formed, or cracked barrels and those 
with loose closing tops will not be 
used.

(3) In discharging signals free hand 
(without pistol mount) from aircraft 
and in discharging signals from the 
ground, care will be exercised to aim 
so that no damage will result to the 
plane or to friendly ground troops.

c. Marking. The cartridge case is marked in 
black. Around the case of double-star signals, 
two 4 -inch wide bands are marked, each the 
color of one of the stars. Single-star signals 
have one l/£-inch wide band, and tracer-double- 
star signals have one 4 -inch wide band in the 
color of the tracer and two i/2-inch bands rep
resenting the star colors.

*

*

71. Signal, Illumination, Aircraft: double star, 
red-red, AN-M37

This signal consists of a cylindrical paper 
tube with a metal or plastic head with extract
ing rim resembling a large shotgun shell. The 
head contains a primer and the tube portion 
contains two candles of red-fire-producing py
rotechnic composition. One end of the signal 
is closed by a cardboard wad which is colored 
to indicate the color of light produced by the 
burning candles (stars) and marked with the 
model number. When fired in the pistol AN-M8 
or projector M9, the primer ignites a black 
powder propelling charge, which ignites a 
quickmatch, which, in turn, ignites the first- 
fire compositions and stars. The two stars 
reach the full brilliance of 25,000 candlepower 
simultaneously after rising vertically to about 
40 or 50 feet and then continue rising to about 
250 feet, burning for about 10 seconds. The 
illuminant assembly of two stars weighs about 
*4 pound. The signal is 1.54 diameter x 3J85 
long and weighs about 0.35 pound. The item
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Figure 28. Pattern of pyrotechnic signals.
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is marked in black with the nomenclature, lot 
number, and date of manufacture, and has 
color bands showing the color of the light pro
duced by the stars. This signal is packed 12 
per carton, 12 cartons per wooden box.

72. Signal, Illumination, Aircraft: double star, 
red-red, AN-M37A1

This signal is similar to the signal described 
in paragraph 71, except that it has a one-piece 
aluminum case with extracting rim, a newer- 
type primer (No. 4), steel closing cap, and in
dividual aluminum inner cases for each of the 
star candles. This signal is packed 10 per car
ton, 8 cartons per wooden box, or 12 per car
ton, 12 cartons per wooden box.

73. Signal, Illumination, Aircraft: double star, 
red-red, AN-M37A2

This signal (fig. 29) as similar to the signal 
described in paragraph 72, except that it is 
manufactured with more rigid specifications as 
to moisture-resistant qualities and has im
proved characteristics for use in higher speed 
and altitude airplanes.

74. Signal, Illumination, Aircraft: double star, 
yellow-yellow, AN-M38

This signal is similar to the signal described 
in paragraph 71, except that it contains 
two yellow stars.

75. Signal, Illumination, Aircraft: double star, 
yellow-yellow, AN-M38A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
two yellow stars.

76. Signal, Illumination, Aircraft: double star, 
yellow-yellow, AN-M38A1

This signal is similar to the signal described 
in paragraph 73, except that it contains 
two yellow stars.

77. Signal, Illumination, Aircraft: double star, 
green-green, AN-M39

This signal is similar to the signal described 
in paragraph 71, except that it contains 
two green stars.

78. Signal, Illumination, Aircraft: double star, 
green-grpen, AN-M39A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
two green stars.

79. Signal, Illumination, Aircraft: double star, 
green-green, AN-M39A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
two green stars.

80. Signal, Illumination, Aircraft: double stat, 
red-yellow, AN-M40

This signal is similar to the signal described 
in paragraph 71, except that it contains 
one red and one yellow star.

81. Signal, Illumination, Aircraft: double star, 
red-yellow, AN-M40A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
one red and one yellow star.

82. Signal, Illumination, Aircraft: double star, 
red-yellow, AN-M40A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
one red and one yellow star.

83. Signal, Illumination, Aircraft: double star, 
red-green, AN—AA41

This signal is similar to the signal described 
in paragraph 71, except that it contains 
one red and one green star.

84. Signal, Illumination, Aircraft: double star, 
red-green, AN—M41A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
one red and one green star.

85. Signal, Illumination, Aircraft: double star, 
red-green, AN-M41A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
one red and one green star.

86. Signal, illumination. Aircraft: double star, 
green-yellow, AN—M42

This signal is similar to the signal described 
in paragraph 71, except that it contains 
one green and one yellow star.

74 AGO 3503A



RED BAND

Figure 29. Signal, illumination, aircraft: double star, redr-red, AN-M37A2.

87. Signal, Illumination, Aircraft: double star, 
green-yellow, AN—M42A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
one green and one yellow star.

88. Signal, Illumination, Aircraft: double star, 
green-yellow, AN—M42A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
one green and one yellow star.

89. Signal, Illumination, Aircraft: single star, 
red, AN-M43

This signal is similar to the signal described 
in paragraph 71, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single red star.

90. Signal, Illumination, Aircraft: single star, 
red, AN-M43A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single red star.

91. Signal, Illumination, Aircraft: single star, 
red, AN-M43A2

This signal (fig. 30) is similar to the signal 
described in paragraph 73, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single red star.

92. Signal, Illumination, Aircraft: single star, 
yellow, AN-M44

This signal is similar to the signal described 
in paragraph 71, except that it contains
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SINGLE STAR SIGNAL RA PD 253479A

Figure 30. Signal, illumination, aircraft: single star, red, AN-M43A2.

& suitable distance wad which acts as a space 
filler and only a single yellow star.

93. Signal, Illumination, Aircraft: single star, 
yellow, AN-M44A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single yellow star.

94. Signal, Illumination, Aircraft: single star, 
yellow, AN-M44A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single yellow star.

95. Signal, Illumination, Aircraft: single star, 
green, AN—AA45

This signal is similar to the signal described • 
in paragraph 71, except that it contains 

a suitable distance wad which acts as a space 
filler and only a single green star.

96. Signal, Illumination, Aircraft: single star, 
green, AN-M45A1

This signal is similar to the signal described 
in paragrapn 72, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single green star.

97. Signal, Illumination, Aircraft: single star, 
green, AN-M45A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single green star.

98. Signal, Illumination, Aircraft: yellow tracer, 
red-yellcw star, AN—M53

This signal is similar to the signal described 
in paragraph 71, except that it contains
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Figure 31. Signal, illumination, aircraft: yellow tracer, red-yellow star, AN-M53A2.

a yellow tracer, a red star, and a yellow star. 
A relay charge is used between the tracer 
charge and the star charges.

99. Signal, Illumination, Aircraft: yellow tracer, 
red-yellow star, AN—M53A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a yellow tracer, a red star, and a yellow star. 
A relay charge is used between the tracer 
charge and the star charges.

100. Signal, Illumination, Aircraft: yellow tracer, 
red-yellow star, AN—AA53A2

This signal (fig. 31) is similar to the signal 
described in paragraph 73, except that it con
tains a yellow tracer, a red star, and a yellow 
star. A relay charge is used between the tracer 
charge and the star charges.

101. Signal, Illumination, Aircraft: green tracer, 
red-red star, AN-AA54

This signal is similar to the signal described 
in paragraph 71, except that it contains 
a green tracer and two red stars. A relay 
charge is used between the tracer charge and 
and the star charges.

102. Signal, Illumination, Aircraft: green tracer, 
red-red star, AN-M54A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a green tracer and two red stars. A relay 
charge is used between the tracer charge and 
and the star charges.

103. Signal, Illumination, Aircraft: green tracer, 
red-red star, AN-M54A2

This signal is similar to the signal described
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SINGLE STAR SIGNAL RA PD 253479A

Figure 30. Signal, illumination, aircraft: single star, red, AN-M43A2.

a suitable distance wad which acts as a space 
filler and only a single yellow star.

93. Signal, Illumination, Aircraft: single star, 
yellow, AN-M44A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single yellow star.

94. Signal, Illumination, Aircraft: single star, 
yellow, AN-M44A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single yellow star.

95 Signa! Illumination Aircraft- single star 
-e?- AN

This signal is similar to the signal described » 
in paragraph 71, except that it contains 

a suitable distance wad which acts as a space 
filler and only a single green star.

96. Signal, Illumination, Aircraft: single star, 
green, AN-M45A1

This signal is similar to the signal described 
in paragrapn 72, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single green star.

97. Signal, Illumination, Aircraft: single star, 
green, AN-M45A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
a suitable distance wad which acts as a space 
filler and only a single green star.

98 Signal Uli. m nation. Aircraft- yellow ♦race' 
red yellcw star AN M53

This signal is similar to the signal described 
in paragraph 71, except that it contains
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Figure 31. Signal, illumination, aircraft: yellow tracer, red-yellow star, AN-M53A2.

a yellow tracer, a red star, and a yellow star. 
A relay charge is used between the tracer 
charge and the star charges.

99. Signal, Illumination, Aircraft: yellow tracer, 
red-yellow star, AN-M53A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a yellow tracer, a red star, and a yellow star. 
A relay charge is used between the tracer 
charge and the star charges.

100. Signal, Illumination, Aircraft: yellow tracer, 
red-yellow star, AN-M53A2

l'hl> SgHiti < Ilg •'!' •'
iie.M.Ti i:r 7 . ••v •
tains a yellow tracer, a red star, ami a yvnow 
star. A relay charge is used between the tracer 
charge and the star charges.

101. Signal, Illumination, Aircraft: green tracer, 
red-red star, AN-M54

This signal is similar to the signal described 
in paragraph 71, except that it contains 
a green tracer and two red stars. A relay 
charge is used between the tracer charge and 
and the star charges.

102. Signal, Illumination, Aircraft: green tracer, 
red-red star, AN—M54A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a green tracer and two red stars. A relay 
rharire is used between the tracer charge and

103 S‘g~o' Illumination A.’-crcf  gre»r -rscer 
red-red star, AN-M54A2

*

This signal is similar to the signal described 
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in paragraph 73, except that it contains 
a green tracer and two red stars. A relay 
charge is used between the tracer charge and 
and the star charges.

104. Signal, Illumination, Aircraft: green tracer, 
green-red star, AN—M55

This signal is similar to the signal described 
in paragraph 71, except that it contains 
a green tracer, a green star, and a red star. 
A relay charge is used between the tracer 
charge and the star charges.

105. Signal, Illumination, Aircraft: green tracer, 
green-red star, AN—AA55A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a green tracer, a green star, and a red star. 
A relay charge is used between the tracer 
charge and the star charges.

106. Signal, Illumination, Aircraft: green tracer, 
green-red star, AN-M55A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
a green tracer, a green star, and a red star. 
A relay charge is used between the tracer 
charge and the star charges.

107. Signal, Illumination, Aircraft: red tracer, 
green-green star, AN—M56

This signal is similar to the signal described 
in paragraph 71, except that it contains 
a red tracer and two green stars. A relay 
charge is used between the tracer charge and 
the star charges.

108. Signal, Illumination, Aircraft: red tracer, 
green-green star, AN—M56A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a red tracer and two green stars. A relay 
charge is used between the tracer charge and 
the star charges.

109. Signal, Illumination, Aircraft: red tracer, 
green-green star, AN—M56A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
a red tracer and two green stars. A relay 
charge is used between the tracer charge and 
the star charges.

110. Signal, Illumination, Aircraft: red tracer, 
red-red star, AN-M57

This signal is similar to the signal described 
in paragraph 71, except that it contains 
a red tracer and two red stars. A relay 
charge is used between the tracer charge and 
the star charges.

111. Signal, Illumination, Aircraft: red tracer, 
red-red star, AN-M57A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a red tracer and two red stars. A relay 
charge is used between the tracer charge and 
the star charges.

112. Signal, Illumination, Aircraft: red tracer, 
red-red star, AN—M57A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
a red tracer and two red stars. A relay 
charge is used between the tracer charge and 
the star charges.

113. Signal, Illumination, Aircraft: red tracer, 
green-red star, AN—M58

This signal is similar to the signal described 
in paragraph 71, except that it contains 
a red tracer, a green star, and a red star. 
A relay charge is used between the tracer 
charge and the star charges.

114. Signal, Illumination, Aircraft: red tracer, 
green-red star, AN-M58A1

This signal is similar to the signal described 
in paragraph 72, except that it contains 
a red tracer, a green star, and a red star. 
A relay charge is used between the tracer 
charge and the star charges.

115. Signal, Illumination, Aircraft: red tracer, 
green-red star, AN-M58A2

This signal is similar to the signal described 
in paragraph 73, except that it contains 
a red tracer, a green star, and a red star. 
A relay charge is used between the tracer 
charge and the star charges.

116. Signal, Smoke and Illumination, Aircraft: 
AN-Mk 5 mod 1 (formerly signal, drift, 
night, AN-Mk 5 mod 1)

a. General. This signal (fig. 32) is intended 
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to be thrown from an airplane over water, 
during either day or night It floats on the 
water and gives off flame and smoke which are 
visible to an observer in the airplane from 
which it is dropped. The signal is used in ob
taining the drift of an airplane from which 
it is dropped, for marking the location of a 
submarine or other object to which an aircraft 
desires to call the attention of observers on 
surface vessels, for determining the wind direc
tion before landing, or to mark the location of 
the surface for emergency landing at night 
A flame 12 to 15 inches high and white smoke 
are produced for about 12 minutes. The flame 
can be seen on a clear night and the smoke on 
a clear day at a distance of 6 to 7 miles. Be
cause the smoke is white, daylight observation 
is difficult under hazy conditions.

b. Description. This signal consists of a flat
faced metal nose which contains a water-impact 
fuze, a wooden body, and a metal tail fin as
sembly. The fuze consists of a lead sealing 
disk, firing pin, spring, and primer. The 
wooden body is hollow and contains a safety 
fuse, quickmatch, first-fire composition, and 
three pyrotechnic candles incased in a metal 
pyrotechnic tube. The safety fuse runs axially 
through the hole in the center of the pyrotech
nic candle and is in contact at the end opposite 
the fuze with the quickmatch. A 0.22-inch 
diameter hole leads from the hollow space in the 
body to the tail where it is closed by a metal 
cap. Refer to table I for data. The signal is 
19 inches long, its body is 3 inches in diameter 
(tail fins increase width to 4^4-in.), and it 
weighs 4 pounds.

c. Operation. When launched from aircraft, 
this signal falls nose down striking the water. 
On impact, the lead sealing disk is broken, and 
the firing pin is driven into the primer. Flame 
from the primer ignites the centrally located 
safety fuse, which delays ignition of the quick
match for 9 seconds. This delay is sufficient to 
permit the signal to return to the surface where 
it will float tail upward. The ignited quick
match ignites the first-fire composition, which 
ignites the pyrotechnic candles. The gases gen
erated break open the tail end of the pyrotech
nic tube and force out the cap which seals the 
end of the metal discharge tube in the tail.

Note. If it is ever necessary to destroy any of these 
signals (ch. 7), they will be disposed of by burning-— 
never by dumping at sea.

d. Special Precautions. In addition to the 
general precautions in paragraph 8, due con
sideration should be given to the fact that these 
signals produce large quantities of smoke, 
hence any accidental ignition would render fire
fighting unusually difficult They should be 
stored where the temperature will not exceed 
100° F.

e. Marking. The signals are marked with 
nomenclature and other data.

/. Packing. The signals are packed 25 per 
box.

117. Signal, Smoke and Illumination, Aircraft: 
AN-Mk 5 mod 4 (formerly Signal, drift, 
night, AN-Mk 5 mod 4)

This signal differs from signal AN-Mk 5 
mod 1 (par. 116) in that the time lapse from 
actuation to full function of the mod 4 is 22 
seconds and in that it has a 0.003-inch thick 
aluminum sealing disk which permits initia
tion of the signal when dropped from low-alti
tude, slow-speed aircraft

118. Signal, Smoke and Illumination, Aircraft: 
AN-Mk 6 mod 2 (formerly Light, float, 
aircraft, AN-Mk 6 mod 2)

a. General. This signal (figs. 33 and 34), 
which is thrown overboard from an aircraft, 
provides long-burning surface smoke and illu
mination for day or night use. R is used over 
water as an aid to navigation by providing a 
stationary reference point for determination of 
drift of an airplane. It is also used to mark 
the location of a submarine or other object for 
the attention of surface vessels, for determin
ing the wind direction before landing, or to 
mark the location of the surface for emergency 
landing at night The signal contains four 
three-unit pyrotechnic candles of the same kind 
as the one three-unit candle used in signal AN- 
Mk 5 mod 1 (fig. 32). The three-unit candles 
burn successively and emit flame and smoke 
through a separate hole in the tail end of the 
body. The signal produces a flame about 10 
to 12 inches high and white smoke for a period 
of about 40 minutes. Refer to table I for data. 
The signal may be launched from aircraft up 
to 5,000 feet and also from surface vessels.

AGO 8303A 79



NOSE

SAFETY FUSE

QUICKMATCH

WOODEN 
BODY

FIRING PIN
SPRING 

PRIMER

LEAD SEALING DISK

RAPD 2I3044A

Figure 32. Signal, smoke and illumination, aircraft: AN-Mk 5 and 1.
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Figure S3. Signal, emoke and illumination, aircraft: 
AN-Mk 8 modi.

b. Description. The four pyrotechnic candles 
are contained in the square wooden body. A 
flat metal nose plate is attached to the nose 
end of the body. A pull-type igniter, covered 
by adhesive tape, is located in the tail end of 
the body. Four holes, also in the tail end, are 
closed by a metal cap and each sealed with a 
square piece of adhesive tape. A burning-type 
delay fuse provides continuity of ignition be

tween the 1.7-ounce igniter charge and the top 
of the first candle and between the bottom of 
one candle and the top of the next. Normally, 
there is no delay in transferring the flame from 
one candle to the next, but there is a delay be
tween actuation of the igniter and ignition of 
the first candle. The signal is 20.25 long x 5.13 
square (including metal nose), and its total 
weight is 16 pounds.

c. Operation. Prior to launching the signal, 
the adhesive tape covering the pull ring is re
moved.

Note. Do not remove the four square patches of 
adhesive tape covering the metal caps in the holes from 
which flame and smoke issue after ignition of a candle. 
The pull-type igniter is actuated at the time 
the signal is launched by sharply pulling the 
ring attached to the friction wire either by 
hand or by a lanyard attached to the structure 
of the aircraft.

Warning: The illumination and smoke signal 
must be launched immediately after the igniter 
has been actuated.
The igniter charge initiates the delay fuse 
which, after a 90-second interval, ignites the 
quickmatch and first-fire composition of the 
first candle. As this candle begins to burn, the 
gas pressure produced forces out the metal cap 
and breaks the square adhesive tape seal, al
lowing the gases to escape and burn. As the 
first candle burns down to its end, a fuse is ig
nited which burns to the top of the next candle 
unit and this is repeated until all four candle 
units have burned out.

Caution: If it is ever necessary to dispose of 
any of these signals, they will be disposed of by 
burning—never by dumping at sea.

d. Special Precautions. The same precau
tions apply as in paragraph 116.

e. Packing. One signal is packed per hermet
ically sealed can, six cans per wooden box.

Note. Packing boxes will be marked with new nomen
clature and other pertinent information when and as 
issued.

119. Signal, Smoke and Illumination, Aircraft: 
AN-Mk 6 mod 3 (formerly Light, float, 
aircraft, AN-Mk 6 mod 3)

This signal differs from signal AN-Mk 6 
mod 2 (par. 118) in that the pyrotechnical time 
fuse enters the end of each illuminant charge 
(candle) rather than the side.
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Figure Si. Signal, emoke and illumination, aircraft: AN-Mk 8 mod t—eection.
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Section II. GROUND SIGNALS

120. General

a. There are two general types of signals de
scribed in this section, those used for signaling 
by means of illumination, which are used at 
night, and those used for signaling by means 
of colored smokes, which are used in the day
time.

b. The earlier model signals (M17 series 
through M22 and the M51 and M52 series are 
of the illumination-type and M62, M64, M65, 
and M66 which are signals of the colored- 
smoke-type) are projected from grenade 
launchers M7 series, which are for attachment 
to the muzzle of a service rifle using caliber .30 
rifle grenade cartridge M3.

c. Later model signals (M125, M126, and 
M127 which are of the fin-stabilized, illumina
tion-type; M128, M129, and M130 which are 
of the fin-stabilized, colored-smoke-type; and 
M131 which is of the spin-stabilized, illumina
tion-type) are hand-held and rocket-propelled. 
With reference to hand-held signals, the rocket
type launching mechanism is incorporated in 
(integral with) the signal. Only the white star 
signal M127 produces enough light for battle
field illumination.

d. Ground signals of all the above models are 
fired vertically; no range tables are required. 
When fired, they rise to a height of 600 to 700 
feet and, depending on type, produce a para
chute-supported single star, a cluster of five 
freely falling stars, or six freely falling smoke 
pellets.

e. Signals designated by the model suffix A2 
have improved functioning characteristics over 
those designated Al. Furthermore, signals des
ignated by the model suffix B2 have a body 
made of steel instead of aluminum. For ex
ample, signals designated Al and A1B2 have 
identical functioning characteristics and differ 
from each other only in the type of material in 
the body; signals designated A2 and A2B2 have 
identical functioning characteristics and differ 
from each other only in the type of material in 
body.

f. Ground signals are identified by the mark
ing on the signal body and on the container. 
Color bands are painted on the signal body to 

indicate the color of light or smoke produced. 
Initials of the color of star or smoke and ini
tials of the type (fig. 35), for example, RP for 
red parachute, are embossed on the end of the 
signal for identification in the dark. Refer to 
table I for data.

121. Signal, Illumination, Ground: white star, 
cluster, M18A1

a. General. This signal (fig. 36) produces a 
cluster of five white freely falling stars (fig. 
28). It is fired from a rifle grenade launcher 
of the M7 series attached to a rifle firing caliber 
.30 grenade cartridge M3. Refer to table I for 
data.

b. Description. The signal case consists of 
an  aluminum tube-shaped body (steel for A1B2 
and A2B2 signals) secured at one end to an 
aluminum fuze housing (time train block) by 
four crimps. This fuze housing is chambered 
to hold the smokeless powder propelling charge. 
A propelling charge retaining disk holds the 
propelling charge in place. The stabilizer is 
located at this end. It is a hollow tube with 
circular fin at one end and threaded on the 
other to screw onto the fuze housing. A cork 
plug, with tape for removing it, closes the 
finned end of the stabilizer. The upper end of 
the fuze housing contains a circular time-train 
groove filled with black powder and covered 
with an aluminum ring seal, except for the 
pellet of black powder connected to the fuze 
powder train by means of a flash hole in the 
fuze housing. When the fuze trains burns 
through, it ignites the expelling charge (the 
black powder pellet). Next to the expelling 
charge retaining disk is a felt setback wad, 
open in the center to allow the passage of flame. 
Next to the setback wad are five aluminum 
star cup assemblies, each with its illuminant 
composition connected to quickmatch and each 
separated by felt wads. The group of five star 
cup assemblies is closed in the signal case by a 
felt wad and a steel identification closing top em
bossed with the initials of the type, WS for 
white star.

*

Note. Tf the signal is of an earlier lot, remove the 
special blank cartridge from the cork plug to load the 
weapon. If the signal is of a recent lot, use the special 
blank cartridge which is packed separately.
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Figure 34. Signal, smoke and illumination, aircraft: AN-Mk 6 mod 3—section.

AGO 3SO3A82



Section II. GROUND SIGNALS

120. General
a. There ere two general types of signals de

scribed in this section, those used for signaling 
by means of illumination, which are used at 
night, and those used for signaling by means 
of colored smokes, which are used in the day
time.

b. The earlier model signals (M17 series 
through M22 and the M51 and M52 series are 
of the illumination-type and M62, M64, M65, 
and M66 which are signals of the colored
smoke-type) are projected from grenade 
launchers M7 series, which are for attachment 
to the muzzle of a service rifle using caliber .30 
rifle grenade cartridge M3.

c. Later model signals (M125, M126, and 
M127 which are of the fin-stabilized, illumina
tion-type: M128, M129, and M130 which are 
.»f thv fin-stabilized, colored-smoke-type- and 
Ml’’I which is of the spin-stabilized, illumina

: • h.uid d and r'»ck»* ’ (»’•• :•••' 
With reference to hana-heid signals, the rucxel 
type launching mechanism is incorporated in 
(integral with) the signal. Only the white star 
signal M127 produces enough light for battle
field illumination.

• Gr*.: : >:gr.a:s -.ir*- identified by :h«- mark
ing on the signal body and on the container. 
Color bands are painted on the signal body to

d. Ground signals of all the above models are 
fired vertically; no range tables are required. 
When fired, they rise to a height of 600 to 700 
feet and, depending on type, produce a para
chute-supported single star, a cluster of five 
freely falling stars, or six freely falling smoke 
pellets.

e. Signals designated by the model suffix A2 
have improved functioning characteristics over 
those designated Al. Furthermore, signals des
ignated by the model suffix B2 have a body 
made of steel instead of aluminum. For ex
ample, signals designated Al and A1B2 have 
identical functioning characteristics and differ 
from each other only in the type of material in 
the body; signals designated A2 and A2B2 have 
identical functioning characteristics and differ 
from each other only in the type of material in 

indicate the color of light or smoke produced. 
Initials of the color of star or smoke and ini
tials of the type (fig. 35), for example, RP for 
red parachute, are embossed on the end of the 
signal for identification in the dark. Refer to 
table I for data.

121. Signal, Illumination, Ground: white star, 
cluster, M18A1

a. General. This signal (fig. 36) produces a 
cluster of five white freely falling stars (fig. 
28). It is fired from a rifle grenade launcher 
of the M7 series attached to a rifle firing caliber 
.30 grenade cartridge M3. Refer to table I for 
data.

b. Description. The signal case consists of 
an aluminum tube-shaped body (steel for A1B2 
and A2B2 signals) secured at one end to an 
aluminum fuze housing (time train block) by 
four crimps. This fuze housing is chambered 
to hold the smokeless powder propeoing charge

X : r >pri!mg -hargv -..tari-ii’ * 4 ’h,-
propelling charge in place. 1 he 
located at this end. It is a hollow tube with 
circular fin at one end and threaded on the 
other to screw onto the fuze housing. A cork 
plug, with tape for removing it, closes the 
finned end of the stabilizer. The upper end of 
the fuze housing contains a circular time-train 
groove filled with black powder and covered 
with an aluminum ring seal, except for the 
pellet of black powder connected to the fuze 
powder train by means of a flash hole in the 
fuze housing. When the fuze trains burns 
through, it ignites the expelling charge (the 
black powder pellet). Next to the expelling 
charge retaining disk is a felt setback wad, 
open in the center to allow the passage of flame. 
Next to the setback wad are five aluminum 
star cup assemblies, each with its illuminant 
composition connected to quickmatch and each 
separated by felt wads. The group of five star 
cup assemblies is closed in the signal case by a 
felt wad and a steel identification closing top em
bossed with the initials of the type, WS for 
white star

\ ’• If tne signal of ar: earner ’ : ->
- ?>•-' ■ h. : a ’ r -*  r ■ ■ * r ’• - - ./ a
weapon. If the signal is of a recent .ot, trie .... 
blank cartridge which is packed separately.
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Figure 35. Identification tope of ground signale.

Figure 36. Signal, illumination, ground: white a tar, cluster, M18A1.
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c. Operation. Gases produced when the 
grenade cartridge is fired launch the signal. 
The thrust so produced is net great enough to 
lift the signal to the required altitude. There
fore, a propelling charge, which is ignited by 
flame from the fired grenade cartridge, is as
sembled in the base of the signal to provide the 
necessary additional boost At the same time, 
the flame from the propelling charge ignites 
the black powder of the time train which ig
nites the time train itself. The time train burns 
in both directions, giving a delay of 54  sec
onds, then flashes the flame through the flash 
hole to the black powder or pellet expelling 
charge. This delay allows the signal to reach 
a minimum height of 600 feet. When the ex
pelling charge is ignited, the pressure of the 
gases forces the five white star cup assemblies 
from the signal case and, at the same time, ig
nites the quickmatch. This ignites the first-fire 
charges and finally the illuminant compositions 
(star candles).

*

d. Marking. The signals are marked with the 
above nomenclature and other pertinent data. 
The closing top is painted white.

e. Packing. The signals are packed in indi
vidual fiber containers, 48 signals per box with 
50 grenade cartridges M3. Another packing 
consists of 30 signals per box with 30 cart
ridges M3.

122. Signal, Illumination, Ground: white star, 
cluster, M18A2

This signal is similar to the signal described 
in paragraph 121, except that it is a later mod
ification with improved characteristics.

123. Signal, Illumination, Ground: green star, 
cluster, M20A1

This signal is similar to the signal described 
in paragraph 121, except that it produces a 
green 5-star cluster with its characteristic can
dlepower, is marked with the above nomencla
ture, and has a green closing top with em
bossed letters GS.

124. Signal, Illumination, Ground: green star, 
cluster, M20A2

This signal is similar to ground illumination 
signal M20A1 (par. 123), except that it is a 
later modification with improved character
istics.

125. Signal, Illumination, Ground: amber star, 
cluster, M22A1

This signal is similar to the signal described 
in paragraph 121, except that it produces an 
amber 5-star cluster with its characteristic can
dlepower, is marked with the above nomencla
ture, and has an amber closing top with the 
embossed letters AS.

126. Signal, Illumination, Ground: amber star, 
cluster, M22A2

This signal is similar to ground illumination 
signal M22A1 (par. 125), except that it is a 
later modification with improved character
istics.

127. Signal, Illumination, Ground: red star, 
duster, M52A1

This signal is similar to the signal described 
in paragraph 121, except that it produces a red 
5-star cluster with its characteristic candle
power, is marked with the above nomencla
ture, and has a red closing top with the em
bossed letters RS.

128. Signal, Illumination, Ground: red star, 
cluster, M52A2

This signal is similar to ground illumination 
signal M52A1 (par. 127), except that it is a 
later modification with improved character
istics.

129. Signal, Illumination, Ground: green star, 
cluster, M125(T71) (hand-held)

a. General. This signal is rocket-propelled 
and fin-stabilized. The expendable-type launch
er is integral with the signal and, hence, for 
firing does not require a grenade launcher at
tached to a rifle firing a special cartridge. It 
produces a green 5-star cluster and is replacing 
ground signal M20A1 (par. 123), which re
quires the use of a grenade launcher for firing. 
Refer to table I for data.

b. Description. The signal (fig. 37) consists 
of an illuminant composition assembly of five 
star candles (each with first-fire charge and 
quickmatch) and a candle-initiating assembly 
(black powder delay element and black powder 
charge) inclosed in an aluminum signal body. 
The quickmatch elements at each end of each 
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candle surround axial openings in the candles 
and are thus in position to be ignited by the 
expelling charge. Attached to the candle
initiating assembly is a rocket motor assembly 
containing rocket motor propellant At the 
base of the rocket motor assembly are the noz
zle plug and the steel stabilizing fins folded into 
a position parallel to the axis of the signal. All 
of the above are contained in a rocket barrel 
(launcher tube), the base of which contains a 
primer and initiating charge. A narrow (Mr 
in.) circumferential knurl coated with red lac
quer is located in the rocket barrel (launcher 
tube) 1*4  inches from the primer end of the 
signal. The top (end opposite the primer) of 
the rocket barrel (launcher tube) is sealed by 
a cork sealing disk and covered by a firing cap. 
This cap contains a firing pin partly embedded 
(during storage and shipment) in the cork 
sealing disk. The firing cap is withdrawn 
(d(3) below) and placed over the launcher 
tube base (primer end of the signal) when pre
paring the signal for firing. When the firing 
cap has been withdrawn from the signal, the 
cork sealing disk is visible. It is colored green, 
the same color as indicated in nomenclature.

c. Operation. When the primer is fired, the 
flame from the primer ignites the initiating 
charge of black powder in the cavity immedi

ately adjacent to the primer. As this charge 
is relatively small, it propels the signal only 
to a height of 20 feet and produces a recoil 
which is negligible from the firer’s standpoint. 
The flame from the initiating charge travels 
through holes in the assembly bolt and, simul
taneously, ignites the rocket motor propellant 
and the black powder delay charge. The pro
pellant is contained in the propellant casing 
tube and the delay charge is inclosed in an alu
minum housing at the bottom of the signal 
body. Gases from the burning initiating charge 
expel the signal from the rocket barrel 
(launcher tube). As the signal is expelled, the 
four flexible steel fins of the tail assembly un
fold to stabilize the signal during flight After 
rising to a height of 20 feet burning gases 
from the propellant expand through four noz
zles in the nozzle plug in the base and continue 
the propulsion of the signal upward. During its 
ascent the delay charge burns and, at the high
est point of the signals’ flight ignites the black 
powder expelling charge. This expels the 5-star 
illuminant composition candle assembly out of 
the signal body and, simultaneously, ignites the 
quickmatch, and, in turn, the first-fire charges 
(attached to each candle) and the illuminant 
compositions (star candles). The five candles 
burn with a green light

RED LACQUER
10-14 IN.

RAPO 213025

Figure 37. Signal, illumination, ground: green etar, clutter, M125 (T71) (hand held).
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d. Firing. After removal of the signal from 
its container according to directions on the con
tainer, proceed to fire the signal according to 
instructions on the signal which are as follows:

(1) Hold the signal in the left hand, red 
knurled band up, with the thumb and 
forefinger in alinement with the red 
band.

(2) Withdraw the aluminum firing cap 
from the lower end of the signal.

(3) Point the ejection end of the signal 
away from the body, and SLOWLY 
push the firing cap onto the signal 
until the open end of the cap is in 
alinement with the red band.

(4) Grasp the center of the signal FIRM
LY with the left hand, holding the 
signal at arm’s length in a truly ver
tical position with the firing cap at 
the bottom.

(5) Strike the bottom of the cap a sharp 
blow with the palm of the right hand, 
keeping left arm rigid.

e. Firing Data. Firing data for ground sig
nal M125 are as follows:

(1) Angle of elevation at which fired 
should be 90°.

(2) Height of expulsion of signal element 
is 650 to 700 feet.

(3) Altitude of signal at burn-out point 
is 250 to 300 feet.

(4) Burning time of stars is 4 to 8 sec
onds.

(5) Rate of fall of stars is 45 to 46 feet 
per second.

f. Special Precautions. In addition to the 
general provisions of paragraph 8, the follow
ing precautions will be strictly observed, in 
order to prevent injury to personnel:

(1) Do not remove the signal from its 
hermetically sealed metal container 
until just before use.

(2) When pushing the firing cap over the 
primed end of the signal, exercise 
care to insure that the ejection end 
of the signal is pointing away from 
the body, away from other personnel, 
and away from flammable material.

(3) The firing cap should be pushed slowlg 
over the primed end of the signal, in 

order to prevent firing the signal pre
maturely.

(4) Follow the printed firing instructions 
on the signal being fired (d above).

(5) Care should be exercised when firing 
the signal to insure that the expended 
rocket body will not fall on friendly 
troops or flammable material.

(6) In order that the signal attains the 
maximum altitude, the launcher 
should be held vertical (90-degree ele
vation) when firing. However, the 
launcher may be held at an angle 
under the following circumstances:

(a) To help compensate for drift when 
firing in a high wind.

(6) To place the flare in a more advan
tageous position to be sighted by 
search and rescue aircraft flying 
lower than the maximum altitude 
of the flare.

(c) When used in ground-to-ground sig
naling, in order for personnel on a 
mountain to signal a party in a 
valley or personnel in a valley to at
tract attention of personnel beyond 
an intervening ridge or other ob
struction.

(7) If the signal is not fired, install and 
reseal the metal closing covers.

(8) Firing temperature limits for this 
signal are -65° to 4-90° F. The sig
nal should not be stored at tempera
tures higher than 120° F.

* (9) Make sure that the signal is clean and 
free of foreign matter.

(10) Handle the signal carefully to avoid 
striking the primer or denting the 
rocket barrel.

(11) Signals with dented or cracked rocket 
barrels are dangerous when fired and 
should not be used.

(12) Misfires will be handled as indicated 
in AR 385-63.

g. Marking. The metal containers and pack
ing box are marked according to the pertinent 
nomenclature and other data.

h. Packing. Signals of this model are packed 
in individual metal containers, 36 containers 
per wooden box.
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d. Firing. After removal of the signal from 
its container according to directions on the con
tainer, proceed to fire the signal according to 
instructions on the signal which are as follows :

(1) Hold the signal in the left hand, red 
knurled band up, with the thumb and 
forefinger in alinement with the red 
band.

(2) Withdraw the aluminum firing cap 
from the lower end of the signal.

(3) Point the ejection end of the signal 
away from the body, and SLOWLY 
push the firing cap onto the signal 
until the open end of the cap is in 
alinement with the red band.

(4) Grasp the center of the signal FIRM
LY with the left hand, holding the 
signal at arm’s length in a truly ver
tical position with the firing cap at 
the bottom.

(5) Strike the bottom of the cap a sharp 
blow with the palm of the right hand, 
keeping left arm rigid.

e. Firing Data. Firing data for ground sig
nal M125 are as follows:

(1) Angle of elevation at which fired 
should be 90°.

(2) Height of expulsion of signal element 
is 650 to 700 feet.

(3) Altitude of signal at burn-out point 
is 250 to 300 feet.

(4) Burning time of stars is 4 to 8 sec
onds.

(5) Rate of fall of stars is 45 to 46 feet 
per second.

/. Special Precautions. In addition to the 
general provisions of paragraph 8, the follow
ing precautions will be strictly observed, in 
order to prevent injury to personnel:

(1) Do not remove the signal from its 
hermetically sealed metal container 
until just before use.

(2) When pushing the firing cap over the 
primed end of the signal, exercise 
care to insure that the ejection end 
of the signal is pointing away from 
the body, away from other personnel, 
and away from flammable material.

(3) The firing cap should be pushed slowly 
over the primed end of the signal, in 

order to prevent firing the signal pre
maturely.

(4) Follow the printed firing instructions 
on the signal being fired (d above).

(5) Care should be exercised when firing 
the signal to insure that the expended 
rocket body will not fall on friendly 
troops or flammable material.

(6) In order that the signal attains the 
maximum altitude, the launcher 
should be held vertical (90-degree ele
vation) when firing. However, the 
launcher may be held at an angle 
under the following circumstances:

(a) To help compensate for drift when 
firing in a high wind.

(b) To place the flare in a more advan
tageous position to be sighted by 
search and rescue aircraft flying 
lower than the maximum altitude 
of the flare.

(ri When used in ground-to ground -og 
naling, in order for personnel on a 
mountain to signal a party in a 
valley or personnel in a valley to at
tract attention of personnel beyond 
an intervening ridge or other ob
struction.

(7) If the signal is not fired, install and 
reseal the metal closing covers.

(8) Firing temperature limits for this 
signal are -65° to 4-90° F. The sig
nal should not be stored at tempera
tures higher than 120° F.

(9) Make sure that the signal is clean and 
free of foreign matter.

(10) Handle the signal carefully to avoid 
striking the primer or denting the 
rocket barrel.

(11) Signals with dented or cracked rocket 
barrels are dangerous when fired and 
should not be used.

(12) Misfires will be handled as indicated 
in AR 385-63.

g. Marking. The metal containers and pack
ing box are marked according to the pertinent 
nomenclature and other data.

h. Packing. Signals of this model are packed 
in individual metal containers, 36 containers 
per wooden box.
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130. Signal, Illumination, Ground: white star, 
parachute, M17A1

a. General. This signal (fig. 38) produces a 
single parachute-supported white star (fig. 28). 
It is fired from a rifle grenade launcher of the 
M7 series attached to a rifle firing a caliber .30 
grenade cartridge M3. Refer to table I for 
data.

b. Description.
(1) The signal case is a drawn aluminum 

body (steel for A1B2 and A2B2 sig
nals) secured at one end to an alumi
num fuze housing (time train block) 
by four crimps. This fuze housing is 
chambered to hold a smokeless powder 
propelling charge. A propelling 
charge retaining disk holds the charge 
in place. The stabilizer is located at 
this end. It is a hollow tube with cir
cular fin at one end and threaded on 
the other to screw onto the fuze hous
ing. A cork plug with tape for re
moving it closes the finned end of the 
stabilizer.

(2) The fuze housing contains a circular 
time-train groove filled with black 
powder and covered with an alumi
num ring seal, except for the expelling 
charge connected to the fuze powder 
train by means of a flash hole in the 
fuze housing. When the fuze train 
burns through, it ignites the expelling 
charge (black powder pellet). This 
expelling charge is held in place by 
means of an onionskin retaining disk. 
Above the expelling charge retaining 
disk is a felt setback wad, which is 
open in the center to allow the pas
sage of the flame. Resting on the felt 
setback wad is the candle case, which 
is covered by the felt wad. Over this 
is the parachute of cloth or paper; 
the wooden parachute protector 
around which the parachute is wound; 
the notched cardboard closing disk; 
and, finally, steel identification closing 
top whose upper surface is painted in 
same color as the star. The parachute 
shrouds are attached to a 12-inch sus
pension cable which is secured to the 
candle assembly.

(3) The candle case is of cardboard, with 
the end nearest the expelling charge 
closed by a perforated aluminum cap. 
A strip of quickmatch is inserted into 
the cap. The ignition charge follows 
the quickmatch and is followed by the 
first-fire charge and then the illumi
nant composition. Above the illumi
nant composition is a fire-clay seal.

c. Operation. Gases produced when the gren
ade cartridge is fired launch the signal. How
ever, the thrust so produced is not great 
enough to lift the signal to the required alti
tude. Therefore, a propelling charge, which 
is ignited by flame from the fired cartridge, is 
assembled in the base of the signal to provide 
the necessary additional boost. At the same 
time, the flame from the propelling charge ig
nites the black powder of the time train which 
ignites the time train itself. The time train bums 
in both directions, giving a delay of 5^ sec
onds, then flashes the flame through the flash 
hole to the expelling charge (black powder pel
let). This delay allows the signal to reach 
a minimum height of 600 feet. When the ex- 
peling charge is ignited, the pressure of the 
gases forces the candle and parachute assembly 
from the signal case, and, at the same time, 
the flame ignites the quickmatch. This ignites 
the priming charge, then the first-fire charge, 
and finally the illuminant composition (star 
candle).

Note. If the signal is of an earlier lot, remove the 
special blank cartridge from the cork plug to load the 
weapon. If the signal is of a recent lot, use the special 
blank cartridge, which is packed separately.

d. Marking. The signals are marked with 
the above nomenclature and other pertinent 
data. The closing top is painted white.

e. Packing. The signals are packed in indi
vidual fiber containers, 48 signals per box with 
50 grenade cartridges M3. Another packing 
consists of 30 signals per box with 30 cart
ridges M3.

131. Signal, Illumination, Ground: white star, 
parachute, M17A2

This signal is similar to the signal described 
in paragraph 130, except that it is a later modi
fication with improved characteristics.
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132. Signal, Illumination, Ground: green star, 
parachute, M19A1

This signal is similar to the signal described 
in paragraph 130, except that it produces a sin
gle parachute-supported green star with its 
characteristic candlepower, is marked with the 
above nomenclature, and has a green closing 
top with the embossed letters GP.

133. Signal, Illumination, Ground: green star, 
parachute, M19A2

This signal is similar to ground illumination 
signal M19A1 (par. 132), except that it is a 
later modification with improved character
istics.

134. Signal, Illumination, Ground: amber star, 
parachute, M21A1

This signal is similar to the signal described 
in paragraph 130, except that it produces a sin
gle parachute-supported amber star with its 
characteristic candlepower, is marked with the 
above nomenclature, and has an amber closing 
top with the embossed letters AS.

135. Signal, Illumination, Ground: amber star, 
parachute, M21A2

This signal is similar to the ground illumina
tion signal M21A1 (par. 134), except that it 
is a later modification with improved charac
teristics.

136. Signal, Illumination, Ground: red star, 
parachute, M51A1

This signal is similar to the signal described 
in paragraph 130, except that it produces a sin
gle parachute-supported red star with its char
acteristic candlepower, is marked with the 
above nomenclature, and has a red closing top 
with the embossed letters RP.

137. Signal, Illumination, Ground: red star, 
parachute, M51A2

This signal is similar to the ground illumina
tion signal M51A1 (par. 136), except that it 
is a later modification with improved charac
teristics.

138. Signal, Illumination, Ground: red star, 
parachute, M126(T72) (hand-held)

a. General. This signal is rocket-propelled 

and fin-stabilized. The expendable-type launch
er is integral with the signal and, hence, for 
firing does not require a grenade launcher at
tached to a rifle firing a special cartridge. It 
produces a parachute-supported red star. It 
is replacing red-star parachute ground signal 
M51 series (par. 136), which requires the use 
of a grenade launcher for firing. Refer to table 
I for data. Refer to figure 39 for external 
views of a signal M127 and its metal container 
which are similar to those of signal M126 ex
cept for nomenclature. Refer to figure 40 for 
cross-sectional view showing internal details, 
which are similar in appearance to those of 
signal M1236, the difference being in color of 
star produced and in performance.

&. Description. This signal consists of a par
achute and candle assembly (with first-fire 
charge and quickmatch) and a candle-initiat
ing assembly (black powder delay element and 
black powder expelling charge) enclosed in an 
aluminum body. Attached to the initiating as
sembly is a rocket motor assembly containing 
rocket propellant. Steel stabilizing fins are 
folded into position to the base of the rocket 
motor assembly parallel to the axis of the sig
nal. All of the above are contained in a rocket 
barrel (launcher tube), the base of which con
tains a primer and rocket-initiating charge. A 
narrow (Vs in.) knurl coated with red lacquer 
is located on the rocket barrel (launcher tube) 
1^4 inches from the primer end of the signal. 
The top (end opposite the primer) of the rocket 
barrel (launcher tube) is sealed by a cork seal
ing disk and covered by the firing cap. This 
cap contains a firing pin partly embedded (dur
ing storage and shipment) in the cork seal. 
When preparing this signal for firing, the fir
ing cap is withdrawn and placed on the primer 
end of the signal. When the firing cap has been 
withdrawn from the signal, the cork seal is 
visible. It is colored red, the same color as 
indicated in nomenclature.

c. Operation. The functioning of this signal 
upon firing is the same as that of ground signal 
M125 described in paragraph 129, except that 
at the top of the signals’ flight a single red par
achute-supported star is expelled.

d. Firing. The firing procedure of this sig
nal is the same as that of ground signal M125 
described in paragraph 129.
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e. Firing Data. Firing data for ground sig
nal M126 are as follows:

(1) Angle of elevation at which fired 
should be 90 degrees.

(2) Height of expulsion of signal element 
is 650 to 700 feet

(3) Altitude of signal at burn-out point is 
150 to 200 feet.

(4) Burning time of star is 50 seconds.
(5) Rate of fall of star is 8 feet per 

second.
/. Special Precautions. The same special pre

cautions apply as for signal M125 (par. 129).
g. Marking. The metal container and pack

ing box are marked according to the pertinent 
nomenclature and other data.

h. Packing. Signals of this model are packed 
in individual metal containers, 36 containers 
per wooden box.

139. Signal, Illumination, Ground: white star, 
parachute, M127(T73) (hand held)

a. General. This signal (figs. 39 and 40) 
is rocket-propelled and fin-stabilized. The ex
pendable-type launcher is integral with the sig
nal and, hence, for firing does not require a 
grenade launcher attached to a rifle firing a 
special cartridge. The signal produces a para- 
chute-supported white star. It is replacing 
ground signal M17A1 (par. 130), which re

quires the use of a grenade launcher for firing. 
Refer to table I for data.

b. Description. The description of the para
chute signal in paragraph 138 applies to this 
signal, except that cork seal in the top end (end 
opposite the primer) of the signal is colored 
white.

c. Operation. The functioning of this signal 
upon firing is the same as that of the signal 
M126 (par. 138), except that at the top of the 
signals’ flight a white parachute-supported star 
is expelled.

d. Firing. The firing procedure of this signal 
is the same as that of ground signal M126 de
scribed in paragraph 138.

e. Firing Data. Firing data for ground sig
nal M127 are as follows:

(1) At 90-degree angle of elevation.
(a) Height of expulsion of signal ele

ment is 650 to 700 feet.
(6) Altitude of signal at burn-out point 

is 100 to 200 feet.
(c) Burning time of star is 36 seconds.
(d) Rate of fall of star is 10 to 15 feet 

per second.
(e) Horizontal range is 0 to 100 yards.

(2) At 80-degree angle of elevation. Alti
tude of burn-out point of signal is 50 
to 100 feet and horizontal range is 100 
to 150 yards.

Figure 39. Signal, illumination, ground: white atar, parachute, M127(T73) (hand-held).
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e. Firing Data. Firing data for ground sig
nal M126 are as follows:

(1) Angle of elevation at which fired 
should be 90 degrees.

(2) Height of expulsion of signal element 
is 650 to 700 feet.

(3) Altitude of signal at burn-out point is 
150 to 200 feet.

(4) Burning time of star is 50 seconds.
(5) Rate of fall of star is 8 feet per 

second.
/. Special Precautions. The same special pre

cautions apply as for signal M125 (par. 129).
g. Marking. The metal container and pack

ing box are marked according to the pertinent 
nomenclature and other data.

h. Packing. Signals of this model are packed 
in individual metal containers, 36 containers 
per wooden box.

1 39 Signal, Illumination Ground white star

a. (jeneral. This signal (figs. 39 and 40) 
is rocket-propelled and fin-stabilized. The ex
pendable-type launcher is integral with the sig
nal and, hence, for firing does not require a 
grenade launcher attached to a rifle firing a 
special cartridge. The signal produces a para
chute-sup ported white star. It is replacing 
ground signal M17A1 (par. 130), which re

quires the use of a grenade launcher for firing. 
Refer to table I for data.

b. Description. The description of the para
chute signal in paragraph 138 applies to this 
signal, except that cork seal in the top end (end 
opposite the primer) of the signal is colored 
white.

c. Operation. The functioning of this signal 
upon firing is the same as that of the signal 
M126 (par. 138), except that at the top of the 
signals’ flight a white parachute-supported star 
is expelled.

d. Firing. The firing procedure of this signal 
is the same as that of ground signal Ml26 de
scribed in paragraph 138.

e. Firing Data. Firing data for ground sig
nal Ml27 are as follows:

(1) At 90-degree angle of elevation.
(a) Height of expulsion of signal ele

ment is 650 to 700 feet
» Altitude of signal at burn «»ut point

(c) Burning time of star is 36 seconds.
(d) Rate of fall of star is 10 to 15 feet 

per second.
(e) Horizontal range is 0 to 100 yards.

(2) At 80-degree angle of elevation. Alti
tude of burn-out point of signal is 50 
to 100 feet and horizontal range is 100 
to 150 yards.

StGHM. WITHOUT COMTAIHCft RA PO U9700A

Figure 39. Signal, illumination, ground: white star, parachute, Ml27(T73) (hand-held).
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e. Firing Data. Firing data for ground sig
nal M126 are as follows:

(1) Angle of elevation at which fired 
should be 90 degrees.

(2) Height of expulsion of signal element 
is 650 to 700 feet.

(3) Altitude of signal at burn-out point is 
150 to 200 feet.

(4) Burning time of star is 50 seconds.
(5) Rate of fall of star is 8 feet per 

second.
/. Special Precautions. The same special pre

cautions apply as for signal M125 (par. 129).
g. Marking. The metal container and pack

ing box are marked according to the pertinent 
nomenclature and other data.

h. Packing. Signals of this model are packed 
in individual metal containers, 36 containers 
pnr wooden box 

quires the use of a grenade launcher for firing. 
Refer to table I for data.

b. Description. The description of the para
chute signal in paragraph 138 applies to this 
signal, except that cork seal in the top end (end 
opposite the primer) of the signal is colored 
white.

c. Operation. The functioning of this signal 
upon firing is the same as that of the signal 
M126 (par. 138), except that at the top of the 
signals’ flight a white parachute-supported star 
is expelled.

d. Firing. The firing procedure of this signal 
is the same as that of ground signal Ml26 de
scribed in paragraph 138.

e. Firing Data. Firing data for ground sig
nal M127 are as follows:

(1) At 90-degree angle of elevation.
(a) Height nf expulsion of signal ele-

a 1 sigi.n. »Hgs. 49 and 4o <
, r : c. : ’ • Th»- >-x

penuauie-type launcher is integral with the sig
nal and, hence, for firing does not require a 
grenade launcher attached to a rifle firing a 
special cartridge. The signal produces a para- 
chute-supported white star. It is replacing 
ground signal M17A1 (par. 130), which re

B.i rriiug time star ,s 4o mump

per second.
(e) Horizontal range is 0 to 100 yards.

(2) At 80-degree angle of elevation. Alti
tude of burn-out point of signal is 50 
to 100 feet and horizontal range is 100 
to 150 yards.

Figure 39. Signal, illumination, ground: white star, parachute, M 127(T7.1) (hand-held).
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(3) At 70-degree angle of elevation. Alti
tude of burn-out point of signal is 50 
to 100 feet and horizontal range is 200 
to 250 yards.

(4) At 60-degree angle of elevation. Alti
tude of burn-out point of signal is 10 
to 25 feet and horizontal range is 200 
to 250 yards.

(5) At 45-degree angle of elevation. Alti
tude of burn-out point of signal is 10 
feet (or on the ground) and horizon
tal range is 300 yards.

/. Special Precautions. The same special pre
cautions apply as for signal M125 (par. 129).

g. Marking. The metal container and pack
ing box are marked according to the pertinent 
nomenclature and other data.

h. Packing. Signals of this model are packed 
in individual metal containers, 36 containers 
per wooden box.

140. Signal, Illumination, Ground: red star, 
parachute, M131(T66E1) (hand-held) 
(formerly Signal, distress, red star, 
parachute, T66E1)

a. General.
(1) This signal (fig. 41) is a rocket-pro

pelled spin-stabilized signal which is 
fired from a hand-held expendable 
launcher. When fired, it reaches an 
altitude of 1,500 feet and produces a 
parachute-supported single red star 
which burns for 30 seconds and is 
identifiable at distances up to 30 to 35 
miles. It is intended to produce a dis
tinctive red light above ground fog, 
haze, or overcast such as is commonly 
encountered in arctic regions, thereby 
enabling ground personnel who are 
obscured by such conditions to signal 
to personnel in aircraft.

(2) As issued, the signal is assembled 
within two tubes. The outer tube is 
essentially a sealed waterproof con
tainer. The inner tube, after removal 
of the metal cap and outer tube, serves 
as an expendable launcher for firing.

(3) A label on the outer container pro
vides instructions for removing the 
outer tube. A label on the signal 

launcher tube contains instructions 
for firing, and it is marked ROCKET 
END and TRIGGER END, indicating 
the forward end of the signal within 
the launcher and the igniter end of 
the signal, respectively. Both labels 
include the nomenclature, contract 
number, name or initials of manufac
turer, lot number, and date loaded 
(month and year).

b. Description. The complete assembly is 10 
long x 1.63 diameter and weighs 1.21 pounds. 
Refer to table I for data. The signal consists 
of five main assemblies as follows: launcher 
assembly, igniter assembly, motor assembly, 
delay assembly, and parachute and illuminant 
composition (candle) assembly. The igniter as
sembly in an aluminum housing contains a 
striker assembly with pull ring and pull cord, 
safety latch, spring actuated striker arm with 
striker point (firing pin), primer, and propel
ling charger. This igniter assembly is attached 
to the launcher assembly, which consists of an 
aluminum tube with two internal helical 
grooves. The motor assembly consists of an ex
haust housing containing two pins for engage
ment of the helical grooves, and four exhaust 
nozzles, each slanted at 12 degrees from a dia
metrical plane through the center of its open
ing, a motor quickmatch, rocket charge (pro
pellant) , and fire-clay choke. The delay assem
bly consists of a transition charge of lead 
starter slurry, a composition delay charge,, a 
black powder booster charge, quickmatch, and 
ejecting charge all in an aluminum delay hous
ing. The parachute and illuminant charge (can
dle) assembly consists of a relay charge, an ex
pelling charge, quickmatch, igniting charge, 
first-fire charge, illuminant charge (candle), 
parachute with suspension chaih and rubber 
shock absorber, and fire-clay header to which 
the suspension chain and illuminant charge as
sembly are anchored.

Note. The key letters shown below in parentheses 
refer to figure 41.

c. Operation. When the safety latch (C) is 
in the safe position as shown in figure 41, the 
primer (F) is protected by the hooked portion 
of the safety latch. When the pull ring (A) is 
removed (after removal of the metal cap (G)), 
the firer pulls on the pull ring and cord (B) as 
directed in the firing instructions on the label
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on the signal, and the striker point (E) (some
times known as firing pin) under the force of 
the spring of striker arm (D) snaps into the 
primer (F). This ignites the propelling charge 
(H) which, acting on retaining disk (located 
between the propelling charge and the setback 
wad (J)), forces the signal up the launcher 
tube (P). The setback wad (J) absorbs the 
setback. The pins (K) in the exhaust housing 
(L) are engaged in the internal helical grooves 
in the launcher tube. The propelling charge 
(H) also ignites (through holes in the setback 
wad mating with the exhaust housing) the 
motor quickmatch (M) which, in turn, ignites 
the rocket charge (Q), the gases from which 
expand through the fire-clay choke (N) and 
the four inclined nozzles in the exhaust hous
ing, and take over the propulsion of the signal 
from the aforementioned propelling charge. As 
the rocket charge burns out, it ignites, in turn, 
the transition charge (R), booster charge (S), 
and delay charge (T) (3-second delay) in the 
delay housing. As the delay charge burns out, 
it ignites the quickmatch (U) and the ejecting 
charge (V) which ejects the parachute and il- 
luminant charge assembly in its case from the 
signal case and ignites the relay charge (W). 
This relay charge, simultaneously ignites the 
expelling charge (X) and the quickmatch (Y). 
The expelling charge expels the illuminant 
charge (candle) (BB) and the parachute (GG) 
(with its suspension chain (FF), shock ab
sorber (DD), and header (CC)) from the par
achute case (HH). As these are expelled, the 
quickmatch (Y), which was ignited by the re
lay charge (W), ignites the ignition charge 
(Z), the first-fire charge (AA), and the illumi
nant charge (candle) (BB). The gas-check 
wad (EE) prevents the expelling gases from 
escaping until it (the gas-check wad) has 
cleared the parachute case.

d. Special Precautions.
(1) The signal should be held firmly by the 

firer in one hand at arm’s length, with 
the arm in a horizontal position and 
with the ROCKET END upward.

(2) In order that the signal may reach the 
highest altitude, the signal should be 
held in a truly vertical position. How
ever, the signal may be held at an 
angle (pointing away from the firer) 
under the following circumstances:

(a) To help compensate for drift when 
firing in a wind.

(b) To place the red star of the signal 
in a more advantageous position to 
be seen by search and rescue air
craft flying lower than the highest 
altitude attainable by the star.

(c) When used in ground-to-ground sig
naling in order that personnel on 
a mountain may signal a party in 
a valley or to attract attention of 
personnel beyond an intervening 
ridge or other obstruction.

(3) If the signal is not fired, push the 
safety latch (which holds the striker 
arm) gently back to its original posi
tion in the signal case while pointing 
the rocket end of the signal away 
from any personnel or flammable ma
terial. Install the pull ring, pull cord, 
and the metal caps and tapes (marked 
TWIST) on both the TRIGGER END 
and ROCKET END of the signal. Re
store the signal to its original packing.

e. Marking. The signal is marked with the 
nomenclature and other data.

f. Packing. The signals are packed 1 per con
tainer, 28 containers per wooden box.

141. Signal, Smoke, Ground: red, M62 (T38E1)

a. General. This signal (fig. 42) produces 
six red smoke streamers of about 250 feet in 
length down from the height of the signals tra
jectory. It is fired from a rifle grenade launcher 
of the M7 series attached to a rifle firing a cal
iber .30 rifle grenade cartridge M3. These 
smoke streamers may be seen up to 5 miles 
on a clear day. They may be expected to persist 
for about 20 seconds in a wind of 5 mph. Refer 
to table I for data.

b. Description. In appearance, the smoke 
signals resemble ground signals (figs. 36 and 
38). This signal is unpainted except for the 
nose section, which has a 1-inch red band of 
the same color as the smoke produced. Nomen
clature and model designation are stenciled in 
black on the signal body. Construction also is 
the same as the ground signals (figs. 36 and 
38), except that six smoke charges (pellets) 
with expelling charge are used. Each smoke 
charge is inclosed in an aluminum case. No
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on the signal, and the striker point (E) (some
times known as firing pin) under the force of 
the spring of striker arm (D) snaps into the 
primer (F). This ignites the propelling charge 
(H) which, acting on retaining disk (located 
between the propelling charge and the setback 
wad (J)), forces the signal up the launcher 
tube (P). The setback wad (J) absorbs the 
setback. The pins (K) in the exhaust housing 
(L) are engaged in the internal helical grooves 
in the launcher tube. The propelling charge 
(H) also ignites (through holes in the setback 
wad mating with the exhaust housing) the 
motor quickmatch (M) which, in turn, ignites 
the rocket charge (Q), the gases from which 
expand through the fire-clay choke (N) and 
the four inclined nozzles in the exhaust hous
ing, and take over the propulsion of the signal 
from the aforementioned propelling charge. As 
the rocket charge burns out, it ignites, in turn, 
the transition charge (R). booster charge (S). 
and dela\ charge • <3>ec<»n.l deia\ > in rhe
ielav housi’ c A." ’he *-narge  ’.urn> <»ut

it ignites trie quichmatcn << > trie ejecting 
charge (V) which ejects the parachute and il
luminant charge assembly in its case from the 
signal case and ignites the relay charge (W). 
This relay charge, simultaneously ignites the 
expelling charge (X) and the quickmatch (Y). 
The expelling charge expels the illuminant 
charge (candle) (BB) and the parachute (GG) 
(with its suspension chain (FF), shock ab
sorber (DD), and header (CO)) from the par
achute case (HH). As these are expelled, the 
quickmatch (Y), which was ignited by the re
lay charge (W), ignites the ignition charge 
(Z), the first-fire charge (AA), and the illumi
nant charge (candle) (BB). The gas-check 
wad (EE) prevents the expelling gases from 
escaping until it (the gas-check wad) has 
cleared the parachute case.

d. Special Precautions.
(1) The signal should be held firmly by the 

firer in one hand at arm’s length, with 
the arm in a horizontal position and 
with the ROCKET END upward.

(2) In order that the signal may reach the 
highest altitude, the signal should be 
held in a truly vertical position How
ever. the signal may be held at an 
angle (pointing away from the firer) 
under the following circumstances:

(a) To help compensate for drift when 
firing in a wind.

(b) To place the red star of the signal 
in a more advantageous position to 
be seen by search and rescue air
craft flying lower than the highest 
altitude attainable by the star.

(c) When used in ground-to-ground sig
naling in order that personnel on 
a mountain may signal a party in 
a valley or to attract attention of 
personnel beyond an intervening 
ridge or other obstruction.

(3) If the signal is not fired, push the 
safety latch (which holds the striker 
arm) gently back to its original posi
tion in the signal case while pointing 
the rocket end of the signal away 
from any personnel or flammable ma
terial. Install the pull ring, pull cord, 
and the metal caps and tapes (marked 
TWIST, on noth the TRIGGER END 
c KET EM> ’he -:zna' R-  
"tore tr.c .sgnai to origin.  pam.r.g

*
*

f. Marking. The signal is marked with the 
nomenclature, and other data.

f. Packing. The signals are packed 1 per con
tainer, 28 containers per wooden box.

141. Signal, Smoke, Ground: red, M62 (T38E1)

a. General. This signal (fig. 42) produces 
six red smoke streamers of about 250 feet in 
length down from the height of the signals tra
jectory. It is fired from a rifle grenade launcher 
of the M7 series attached to a rifle firing a cal
iber .30 rifle grenade cartridge M3. These 
smoke streamers may be seen up to 5 miles 
on a clear day. They may be expected to persist 
for about 20 seconds in a wind of 5 mph. Refer 
to table I for data.

b. Description. In appearance, the smoke 
signals resemble ground signals (figs. 36 and 
38). This signal is unpainted except for the 
nose section, which has a 1-inch red band of 
the same color as the smoke produced. Nomen
clature and model designation are stenciled in 
black on the signal body Construction also is 
the same as the ground signals (figs 36 and 
38). except tnat six smoke charges t pellets» 
with expelling charge are used. Each smoke 
charge is inclosed in an aluminum case. No
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quickmatch is used, but each pellet has a com
paratively large central hole acting as a flash 
hole for the flame from the expelling charge 
of black powder. A propelling charge of smoke
less powder assembled in the base of the signal 
augments the thrust produced by the grenade 
cartridge to lift the signal to the height of its 
trajectory.

c. Operation, The smoke signals function in 
the same manner as the models shown in fig
ures 36 and 38 with the ignition ejection of 
the six burning smoke charges (pellets) at the 
height of the trajectory which is approximately 
600 feet

d. Packing. The signals are packed 1 per 
fiber container, 30 containers with 3 metal cans 
each containing 10 grenade cartridges M3 (30 
signals and 30 cartridges M3) per wooden box.

142. Signal, Smoke, Ground: yellow, M64 
(T40E1)

This signal is similar to the signal described 
in paragraph 141, except that it produces yel
low streamers, is marked with the above no
menclature, and has a yellow band at the nose 
section.

143. Signal, Smoke, Ground: green, M65 
(T41E1)

This signal is similar to the'signal described 
in paragraph 141, except that it produces green 
streamers, is marked with the above nomencla
ture, and has a green band at the nose section.

144. Signal, Smoke, Ground: violet, M66 (T42E1)

This signal is similar to the signal described 
in paragraph 141, except that it produces violet 
streamers, is marked with the above nomencla
ture, and has a violet band at the nose section.

Note. This signal is used for training only.

145. Signal, Smoke, Ground: green, parachute, 
M128(T74) (hand-held)

a. General. This signal is rocket-propelled 
and fin-stabilized. The signaling element of 
this signal consists of a single green-smoke
producing element (with a central vent) con
tained in a perforated metal case. Otherwise, 
this signal is constructionally similar to ground 
signal M126 (par. 138) and the ground signal 

M127 (par. 139), and the same operating, fir
ing, and precautionary procedures apply.

b. Firing Data. Firing data for this signal 
are the same as those for signals M126 and 
M127, except that the altitude of signal at 
burn-out point is 450 to 500 feet, that the burn
ing time is 40 seconds, and that the rate of fall 
is 10 feet per second.

146. Signal, Smoke, Ground: red, parachute, 
M129(T75) (hand-held)

a. General. This signal is rocket-propelled 
and fin-stabilized. The signaling element of 
this signal is similar to that of the ground 
signal M128, except that it produces a red 
smoke. Otherwise, this signal is construction
ally similar to the ground signal M126 (par. 
138) and ground signal M127 (par. 139), and 
the same operating, firing, and precautionary 
procedures apply.

b. Firing Data. Firing data for this signal 
are the same as those for the signals M126 
and M127, except that the altitude of signal 
at burn-out point is 550 to 600 feet, that the 
burning time is 40 seconds, and that the rate of 
fall is 12 feet per second.

147. Signal, Smoke, Ground: yellow streamer, 
M130(T76) (hand-held)

a. General. This signal (fig. 43) is rocket- 
propelled and fin-stabilized. This signal func
tions in a manner similar to that of ground 
signal M128 (par. 145) and ground signal 
M129 (par. 146), except that there is no delay 
charge, so that flame from the burning rocket 
propellant passes through holes in the delay 
housing directly into the signal case. From 
this point, smoke begins to be emitted through 
four ports in the base of the case within 50 
feet of the point of firing and gives off a con
tinuous stream of smoke throughout its tra
jectory.

b. Firing Data. Firing data for this signal 
when fired at an angle of elevation of 85 de
grees is as follows:

(1) Maximum vertical range is 650 to 700 
feet

(2) Burning time is 10 seconds.
(3) Time of flight is 12 seconds.
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Figure 43. Signal, smoke, ground: yellow streamer, M130(T76) (hand-held).

Section III. MARINE SIGNALS

148. General
These signals are used by both the Army and 

the Navy, generally for distress signaling; 
producing illumination (stars) for night use; 
smoke for day use; and either smoke or illumi
nation for day or night use. Refer to table I 
for data.

149. Signal, Illumination, Marine: two star, red, 
AN-M75

a. General. This signal (fig. 44) is a hand
held night distress signal for use by aircraft 
personnel if forced down over water. It is small 
enough to be carried in the pocket of life vest, 
flight suits, or life rafts. It produces two red 
stars, successively, to a height of about 175 
feet, which may be seen for 2^ to 3 miles on 
a clear day and 12 to 15 miles on a clear night.

b. Description. The signal consists of an ig
niter holder assembly (with its firing pin, firing 
pin spring, retainer fork assembly, and pri
mer) and two star charges (candles) of illu- 
minant composition (each with its delay 
charge, black powder ejection charge, and first- 
fire charge) contained in inner and outer metal 
tubes separated by a fiber tube. The igniter 
end is closed by a screw-type sealing cap and 

tape strip during storage and shipment. The 
other end is closed by a seamed metal cover. 
The signal is 5.07 long x 1.25 diameter. Its 
weight is 0.34 pound.

c. Operation. When the retainer fork is 
pulled or twisted, releasing the firing pin under 
the force of the firing pin spring, the primer is 
initiated by the blow of the firing pin. This ig
nites the igniter holder projecting charge which 
projects the igniter holder assembly (firing 
pin mechanism, holder tube, and primer) about 
10 feet from the signal, which is being hand
held by the firer. This projecting charge ignites 
the first delay charge which burns 2 to 4 sec
onds before igniting the ignition charge, the 
quickmatch, and the first ejecting charge which 
ejects and ignites the first star charge (can
dle) and ignites the second delay charge. This 
burns for 2 to 4 seconds and then ignites a sim
ilar series of elements to eject the second star 
charge (candle). Each star burns for 4 to 6 
seconds.

d. Firing.
(1) Grasp the signal firmly with the left 

hand, with the screw-type sealing cap 
exposed and pointing upward and in-
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Figure Signal f illumination, marine: 2 star, red, AN-M75.
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dined 10 to 15 degrees from the ver
tical away from the firer.

(2) Remove the sealing tape and unscrew 
the sealing cap.

(3) Unfold and fully extend the firing 
ring, which will be found under the 
cap, and pull it sharply to disengage 
the retainer fork from the head of the 
firing pin.

(4) Continue to hold the signal pointed 
upward and away from the firer.

(5) When the signal has fired both stars, 
discard the empty tube.

e. Special Precautions.
(1) As the igniter holder assembly (c 

above) is projected about 10 feet 
away from the signal when the primer 
is ignited, the firer will exercise care 
that the signal is pointed so that the 
holder assembly will not hit personnel.

(2) The firer will not look into the top 
of the signal nor investigate any mal
functions. If the signal does not func
tion according to explanation (c 
above), the signal will be discarded.

(3) Allow sufficient time for the second 
star charge to be expelled from the 
signal.

f. Marking. The signal, which is colored red 
except for the metal screw cap, is marked in 
black with the nomenclature and general firing 
instructions and precautions.

g. Packing. This signal is packed 1 per 
waterproof bag, 10 bags per fiberboard con
tainer, 10 containers per foiled envelope (100 
signals) per wooden box.

150. Signal, Smoke, Marine: hand, AN-Mk 1 
mod 1

a. Description. This signal (fig. 45), which 
is a modified distress smoke hand signal Mk 1 
mod 0 (Navy), is for daytime use. When ig
nited, it produces a brilliant orange smoke. The 
signal consists of one metal container inside 
another so that the outer container does not 
become hot when signal functions, thus it can 
be safely hand-held. One end is closed by a 
soldered cap, covered by a paper cap and seal
ing tape. A pull ring is secured to the soldered 
cap. A friction wire is soldered to the inside 

of the cap and is assembled in a pull-type fric
tion igniter. The inner can is filled with 2.08 
ounces of orange smoke mixture. The complete 
assembly is 3.88 long x 1.63 diameter. It 
weighs 0.38 pound. Refer to table I for data.

b. Operation. When the pull ring is with
drawn, the friction igniter ignites a quickmatch 
which, in turn, ignites the pyrotechnic smoke 
composition, resulting in the immediate emis
sion of orange smoke.

c. Firing.
(1) Remove the tape strip from top end of 

the signal and remove the paper cap.
(2) Holding the signal in the hand at 

arm’s length and pointing away from 
the wind and upward at an angle of 
about 30 degrees from the horizontal, 
pull the pull ring sharply, removing 
the soldered cap. The signal may be 
held in the hand during the burning 
period.

d. Special Precautions.
(1) Be sure to hold the signal away from 

the wind (leeward) and the body.
(2) If the signal is held in the hand dur

ing the burning period, hold it at such 
an angle that hot drippings or dis
charge will not fall on the hand.

e. Marking. The signal is marked in black 
with its nomenclature and firing directions.

f. Packing. The signal is packed 100 per 
wooden box.

151. Signal, Smoke, Marine: orange, floating
type

This signal, as the name implies, is a float
ing-type, emitting orange smoke rather than 
a hand-held-type as in the case of the signal 
described in paragraph 150.

152. Signal, Smoke and Illumination, Marine: 
AN-Mk 13 mod 0 (formerly Signal, 
distress, day and night, AN-Mk 13 
mod 0)

a. Description. This signal (fig. 46) is a 
combination distress signal for use under day 
or night distress conditions. Because of its 
small size, it can be carried conveniently in 
pockets of life vests, flight suits, or life rafts. 
It is particularly adapted for use by aircraft
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dined 10 to 15 degrees from the ver
tical away from the firer.

(2) Remove the sealing tape and unscrew 
the sealing cap.

(3) Unfold and fully extend the firing 
ring, which will be found under the 
cap, and pull it sharply to disengage 
the retainer fork from the head of the 
firing pin.

(4) Continue to hold the signal pointed 
upward and away from the firer.

(5) When the signal has fired both stars, 
discard the empty tube.

e. Special Precautions.
(1) As the igniter holder assembly (c 

above) is projected about 10 feet 
away from the signal when the primer 
is ignited, the firer will exercise care 
that the signal is pointed so that the 
holder assembly will not hit personnel

■ J i Ih» .nu  ah not look into the top*

luhcuuiix H ihe signal dues not func
tion according to explanation (c 
above), the signal will be discarded.

(3) Allow sufficient time for the second 
star charge to be expelled from the 
signal.

f. Marking. The signal, which is colored red 
except for the metal screw cap, is marked in 
black with the nomenclature and general firing 
instructions and precautions.

g. Packing. This signal is packed 1 per 
waterproof bag, 10 bags per fiberboard con
tainer, 10 containers per foiled envelope (100 
signals) per wooden box.

150. Signal, Smoke, Marine: hand, AN-Mk 1 
mod 1

a. Description. This signal (fig. 45), which 
is a modified distress smoke hand signal Mk 1 
mod 0 (Navy), is for daytime use. When ig
nited, it produces a brilliant orange smoke. The 
signal consists of one metal container inside 
another so that the outer container does not 
become h<»t when signal functions thus it can 
be <afely hand-held (»ne end is closed by a 
soldered cap. covered i-y a paper cap and seal
ing tape. A pull ring is secured to the soldered 
cap. A friction wire is soldered to the inside 

of the cap and is assembled in a pull-type fric
tion igniter. The inner can is filled with 2.08 
ounces of orange smoke mixture. The complete 
assembly is 3.88 long x 1.63 diameter. It 
weighs 0.38 pound. Refer to table I for data.

b. Operation. When the pull ring is with
drawn, the friction igniter ignites a quickmatch 
which, in turn, ignites the pyrotechnic smoke 
composition, resulting in the immediate emis
sion of orange smoke.

c. Firing.
(1) Remove the tape strip from top end of 

the signal and remove the paper cap.
(2) Holding the signal in the hand at 

arm’s length and pointing away from 
the wind and upward at an angle of 
about 30 degrees from the horizontal, 
puli the pull ring sharply, removing 
the soldered cap. The signal may be 
held in the hand during the burninr

Hi Bt >urv to houi ii.v .sgi«u irui*  
the wind (leeward) and the body.

(2) If the signal is held in the hand dur
ing the burning period, hold it at such 
an angle that hot drippings or dis
charge will not fall on the hand.

e. Marking. The signal is marked in black 
with its nomenclature and firing directions.

f. Packing. The signal is packed 100 per 
wooden box.

151. Signal, Smoke, Marine: orange, floating
type

This signal, as the name implies, is a float
ing-type, emitting orange smoke rather than 
a hand-held-type as in the case of the signal 
described in paragraph 150.

152. Signal, Smoke and Illumination, Marine: 
AN-Mk 13 mod 0 (formerly Signal, 
distress, day and night, AN—Mk 13 
mod 0)

a. Description. This signal (fig. 46) is a 
<-«>mbii’afdigress dgna! for is-  rider d;r**

■ r ’ugh’ : <.’-«->< conditions B-cau-*-  f 
smao size, i* can be carried convera-enriy in 
pockets of life vests, flight suits, or life rafts. 
It is particularly adapted for use by aircraft
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Figure 45. Signal, smoke, marine: hand, AN-MJc 1 mod 1.
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pilots downed at sea. This signal is similar 
in appearance and operation to the signal AN- 
Mk 1 mod 1 (par. 150). Whereas the signal 
AN-Mk 1 mod 1 is for use only under daytime 
distress conditions, the signal Mk 13 mod 0 
contains the same orange smoke canister in 
addition to a pyrotechnic flare composition 
(candle) for use at night. The signal consists 
of a metal cylindrical outer case 5.125 long x 
1.63 diameter. The signal weighs 0.40 pound. 
Both ends of the metal tube are closed by a 
soldered cap to which is attached a pull ring.

b. Operation. Upon removal of the soldered 
closing cap, a brass wire attached to the bottom 
is pulled through a small cup coated with a fric
tion igniting composition. This action ignites 
an igniter which, in turn, ignites the flare com
position or the smoke composition, depending 
on which pull ring is removed. Smoke emission 
time is approximately 18 seconds; flare burn

ing time is 18 to 20 seconds. Average intensity 
of the burning flare is 3,000 candlepower. The 
soldered caps on both ends of the signal are 
covered with a paper cap to prevent accidental 
ignition. These paper caps should be removed 
before actual use, so that the pull ring will 
be readily accessible when desired. Each sec
tion of the signal is waterproofed and insulated 
against transfer of heat from one section to the 
other.

c. Firing. The signal body carries an illus
trated label which shows in detail the method 
of operation. The flare end of the tube (for 
night use) can be identified by a series of em
bossed projections extending around the case 
approximately inch below the closure. The 
following steps should be followed in the opera
tion of this signal:

(1) Having determined which end of the 
signal it is desired to use (smoke for

Figure 46. Signal, smoke and illumination, marine: AN-Mk IS mod 0.
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pilots downed at sea. This signal is similar 
in appearance and operation to the signal AN- 
Mk 1 mod 1 (par. 150). Whereas the signal 
AN-Mk 1 mod 1 is for use only under daytime 
distress conditions, the signal Mk 13 mod 0 
contains the same orange smoke canister in 
addition to a pyrotechnic flare composition 
(candle) for use at night. The signal consists 
of a metal cylindrical outer case 5.125 long x 
1.63 diameter. The signal weighs 0.40 pound. 
Both ends of the metal tube are closed by a 
soldered cap to which is attached a pull ring.

b. Operation. Upon removal of the soldered 
closing cap, a brass wire attached to the bottom 
is pulled through a small cup coated with a fric
tion igniting composition. This action ignites 
an igniter which, in turn, ignites the flare com
position or the smoke composition, depending 
on which pull ring is removed. Smoke emission 
time is approximately 18 seconds; flare burn

ing time is 18 to 20 seconds. Average intensity 
of the burning flare is 3,000 candlepower. The 
soldered caps on both ends of the signal are 
covered with a paper cap to prevent accidental 
ignition. These paper caps should be removed 
before actual use, so that the pull ring will 
be readily accessible when desired. Each sec
tion of the signal is waterproofed and insulated 
against transfer of heat from one section to the 
other.

c. Firing. The signal body carries an illus
trated label which shows in detail the method 
of operation. The flare end of the tube (for 
night use) can be identified by a series of em
bossed projections extending around the case 
approximately 4  inch below the closure. The 
following steps should be followed in the opera
tion of this signal :

*

(1) Having determined which end of the 
signal it is desired to use (smoke for 

Figure 46. Signal, smoke and illumination, marine: AN-Mk 13 mod 0.

RA PD 213030
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day, flare for night), remove the 
paper cap which is glued to the sig
nal body. (Ordinarily this cap should 
be removed before time of actual 
use.)

(2) Point the signal away from the face, 
and give a quick pull on the pull ring, 
which will come away from the can, 
thereby igniting the composition.

Note. If unable to remove the soldered cap 
in this manner, bring the pull ring down over 
the rim of the can and press down, using 
the ring as a lever to break the seal.

(3) Hold the signal at arm’s length at an 
angle of about 30 degrees upward, to 
the leeward, to prevent hot drippings 
or discharge from falling on the hand.

(4) After one end has been used, the sig
nal should immediately be doused in 
the water in order to cool the metal 
parts. The signal should then be re
stored to its original packing and re

tained for use of the opposite end if 
required.

d. Special Precautions.
(1) To prevent the possibility of hot drip

pings or discharge falling on the 
hand, the signal should be held to lee
ward at arm’s length at an angle of 
about 30 degrees upward from the 
horizontal.

(2) Never attempt to ignite both ends of 
the signal at the same time.

(3) If possible, after using one end, the 
signal should immediately be doused 
in water before using the other end.

e. Marking. The signal is colored half white 
and half black with printed directions for op
eration day or night. There is a white band at 
one end indicating the day end and a black 
band at the other end indicating the night end.

f. Packing. These signals are shipped in 
wooden boxes containing 100 signals.
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CHAPTER 5 

SIMULATORS

Section I. AIR BURST SIMULATORS

153. Simulator, Projectile Air Burst: charge, 
smoke puff, white

a. General. This simulator (fig. 47) is used 
with the smoke puff discharger (fig. 48) to 
simulate the appearance of the burst of an ar
tillery projectile near the ground by producing 
a puff of white smoke. The smoke puff is vis
ible at 3,000 to 3,500 yards by ground observers 
and at 6,000 to 8,000 yards by aerial observers. 
See table I for data.

b. Description. The projectile air burst sim
ulator, which consists of a chipboard cylindri
cal container, contains 2 ounces of black pow
der. The simulator is 2 high x 2 diameter and 
weighs 0.15 pound (2.4 ounces). The smoke 
puff discharger consists of a cup, firing arm, 
and tube-type support.

c. Operation. The simulator is inserted into 
the discharger cup and the percussion primer 
(par. 154) is placed on the percussion primer 
nipple leading into the priming hole at the base 

of the cup. The firing arm, when pulled by the 
lanyard, strikes the percussion cap.. The dis
charger may be placed in the ground by its sup
port or hung from a tree branch or bracket by 
its chain.

d. Firing.
(1) The discharger is set up in firing posi

tion, the firing arm being cocked.
(2) Place the percussion primer on the 

nipple on the outside of the discharger 
cup. Push the percussion primer down 
firmly on the nipple by hand but do 
not use excessive force or any tools.

(3) Break drumhead of one simulator 
with the finger. Hold the charge over 
the priming hole in cup of discharger 
until sufficient powder has poured in 
to insure ignition. Then push charge 
all the way down in the discharger 
cup, being sure the powder primes the 
central hole.

Figure 1*7. Simulator, projectile, air burst.
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Figure 48. Discharge, smoke puff.

RA PD I 13340A

(4) Pull the lanyard sharply to fire the 
percussion primer and projectile air 
burst simulator.

e. Marking. The fiber container is marked 
with the nomenclature and directions for firing.

f. Packing. These simulators are packed 5 
per  container in a fiber container, and 40 con
tainers (200 charges) or 50 containers (250 
charges) per box. The simulator percussion 
caps are packed 100,000 per box.

*

154. Primer, Percussion: cap
This primer (fig. 47) is used with the pro

jectile air burst simulator described in para
graph 153. It consists of a small copper shell 
or cup containing a small pellet of priming 
composition in its base. For packing informa
tion, see paragraph 153. Refer to table I for 
data.

155. Simulator, Projectile Air Burst: M27 (for
merly SIGNAL, ground, high-burst rang
ing, M27)

a. General. This simulator (fig. 49) is pro
jected by the ground signal projector M1A1. 

It is used to simulate the high burst of an ar
tillery projectile in field training only. It pro
duces a smoke puff at top of its trajectory. A 
modification of this simulator, the M27A1B1 
(par. 156), produces the same pyrotechnic ef
fect but is adapted for projection by a grenade 
launcher attached to a small-arms rifle. Refer 
to table I for data.

b. Description. This simulator consists of a 
one-piece aluminum body threaded internally at 
one end. The breech cap assembly containing 
a No. 4 percussion primer and propelling 
charge screws into the body of the simulator at 
this end. This assembly holds the time train 
ring assembly (including the delay fuse) in 
place. The body of the simulator is filled with 
a smoke charge of black powder and powdered 
aluminum. Black powder in an inner charge 
connects the time train ring and the smoke 
charge.

c. Operation. When the firing pin strikes the 
primer, the propelling charge is ignited. This 
charge blows out holes in four places in the 
base of the breech cap where the cap is very 
thin. This ignites the time train ring, includ-

106 AGO 3303A



Figure L9. Simulator, projectile air buret: Mt7.

ing the delay fuse. The delay fuse ignites and 
the projected simulator assembly rises to a 
minimum height of 550 to 650 feet. At this 
point, the fuse burns through to the inner 
charge of black powder and ignites the smoke 
charge. The ignited smoke charge bursts the 
simulator case and produces the smoke puff.

d. Special Precautions. The following special 
precautions will be observed:

(1) Care will be exercised in firing the 
simulator in ground signal projector 
M1A1 to keep all portions of the 
firer’s body below the muzzle of the 
projector.

(2) Make sure that the projector has a 
spike and a ground level flange and 
that the spike is inserted into the 
ground so that the projector is in a 
vertical position.

(3) Steel helmets or other adequate cover 
should be available to protect person
nel against falling fragments of the 
case.

e. Marking. These simulators have an alumi
num case, marked in black with nomenclature 
and other data.

f. Packing. Simulators are packed 2 per 
fiber container, 50 containers per wooden 
box.

156. Simulator, Projectile Air 'Burst: M27A1B1 
(formerly SIGNAL, ground, high burst 
ranging, M27A1B1)

a. General. This simulator (fig. 50) is a sim
ulator M27 (par. 155) modified to adapt it for 
projection from grenade launchers of the M7 
series. It is used to simulate the air burst of 
an artillery projectile for high-burst ranging 
practice. Refer to table I for data.

b. Description. The complete assembly is 
8.92 long x 1.88 diameter and weighs 0.58 
pound. This simulator has a plastic body, with 
rounded nose, which is screwed onto the alumi
num fuse housing. The same stabilizer and fuse 
housing are used as in the ground signals fired 
from grenade launchers M7 series (ch. 4, sec 
II). There is no expelling charge, the time
train ring igniting the smoke charge directly. 
The propelling charge consists of 9 grains of 
smokeless powder to give a minimum height of 
550 feet and an average height of about 700 
feet.
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Figure 50. Simulator, projectile air brust: M27A1B1.

c. Operation. This simulator functions in 
the same manner as ground signals referred to 
in b above, with the exception, that the fuze 
ignites the bursting charge directly at the 
height of the trajectory. The simulator rises 
to the top of its trajectory and bursts after 
falling a few feet. The burst of the simulator 
is accompanied by a flash, a puff of gray smoke, 
and a noise which can be heard for a distance 
of at least 2,000 yards. In daytime, the flash 
and smoke can be seen at distances up to 3,500 
yards.

d. Marking. The simulator is colored gray 
and is marked in black with its nomenclature 
and other data.

e. Packing. These simulators are packed 9 
in a cardboard carton, 4 cartons (36 signals) 
in a wooden box. Included in each box are 40 
grenade cartridges M3.

157. Simulator, Projectile Air Burst: M74 (for
merly Signal, flash and sound, M74)

This simulator is similar to the Al modifica
tion described in paragraph 158, except that, 
whereas the delay fuse in simulator M74 con
sists of a lead oxide-silicon type II composition, 
the delay fuse in simulator M74A1 consists of 
a newer composition. Simulator M74 is fired 
from pyrotechnic pistol AN-M8. It was for
merly also fired from hand pyrotechnic projec

tor M9 (see TM 9-2200) but because of mal
functions involving the two, simulator M74 
will not be fired in projector M9.

158. Simulator, Projectile Air Burst: M74A1

a. This simulator (fig. 51) is intended pri
marily for umpires to simulate air burst of 
artillery fire for training troops. It is fired 
from the pyrotechnic pistol AN-M8. It was 
formerly also fired from the hand pyrotechnic 
projector M9 (see I’M 9-2200) but because of 
malfunctions involving the two, simulator 
M74A1 will not be fired in projector M9. In 
addition to the difference in delay fuse composi
tion (c below), this simulator differs from sim
ulator M74 (par. 157) in that it has more rigid 
specification requirements as to moisture re
sistance.

b. The simulator consists of a one-piece 
outer aluminum case, a propelling charge of 
black powder, a closed inner cylindrical alumi
num case which contains a threaded delay fuse, 
and a bursting charge. Percussion primer 
M39A1, located in the base of the outer case, 
extends into the propelling charge which, in 
turn, contacts the delay fuse in the inner case.

c. When fired, the primer ignites the propel
ling charge. This ignites the delay fuse, which 
consists of a boron-barium pyrotechnic com
position, and propels the inner case of the 
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bursting charge out of the outer case. After a 
delay of 2 to 3 seconds, the fuse ignites the 
bursting charge, which produces a bright flash 
and loud noise. The fragments from the inner 
case lose velocity quickly and are so small that 
they become harmless in a relatively short dis
tance.

d. The following special precautions will be 
observed:

(1) When fired over the heads of person
nel, the pistol should be aimed at an 
angle of elevation of not less than 45 
degrees to insure safe height of burst.

At 45 degrees elevation, the height of 
the burst is about 100 feet.

(2) Personnel should not face toward the 
point of flash of the simulator.

(3) Standard protective equipment includ
ing helmet should be worn by person
nel exposed to the flash and sound.

e. The simulator is marked in black on the 
aluminum case with the nomenclature and 
other data.

f. The simulators are packed 10 per water
proof carton, 8 cartons (80 simulators) per 
wooden box.

RA PD 253484A

Figure SI. Simulator, projectile air burst: M71A1.
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Section IL BOOBYTRAP SIMULATORS

T59. Simulator, Boobytrap: flash, Ml 17

a. General. This simulator (fig. 52) is for 
use during maneuvers and in troop training 
where there is need for a small pyrotechnic de
vice which can be installed as a “safe” booby- 
trap. It functions with a loud report and flash 
when its “victim” unwittingly fires the simula
tor. This device is intended to provide training 
in the installation and use of boobytraps as well 
as to instill caution by troops exposed to traps 
set by an enemy. Refer to table I for data. In
cluded with each simulator, as issued, is a spool 
of wire for use as trip wire, an extension 
spring, four staples, and two nails.

b. Description. The flash simulator M117 
consists of a cylindrical body (outer tube) and 
a flat, metal nailing bracket which extends 
from one end of the body. The body is 0.98 
inch in diameter and, without nailing bracket, 
2.25 inches long. See figure 53 for comparison 
with simulator M118 (par. 160) and simulator 
Ml 19 (par. 161). The nailing bracket in
creases the length to 3.90 inches. An inner 
tube, of approximately half the body diameter, 
is located within the body and houses the 
charge composition. The assembly used for ini

tiating the charge is located in the space be-, 
tween the inner and outer tubes. This assem
bly consists of a strip of paper coated with a 
friction-sensitive composition and folded into 
a pad so that the coated surfaces are face-to- 
face. The pad is attached to the inner tube. 
Over the top of the pad is a strip of felt held 
in place, under light pressure, by adhesive tape 
wrapped around the inner tube. A length of 
pull cord runs between the coated surfaces of 
the pad. One end of the pull cord is covered 
with friction composition; the other end is 
coiled and placed in the end of the body oppo
site the nailing bracket. A paper cap, held on 
by a strip of tape, covers this end of the simu
lator.

c. Functioning. If, after the simulator is pre
pared for use as outlined in d(l) below, the 
trip wire is pulled or cut, the pull cord will be 
drawn through the friction sensitive pad (b 
above). The flame produced by this action ig
nites the charge composition, which functions 
with a loud report and accompanying flash.

d. Operation.
(1) . Preparation for use. Remove cover 

from the packing box and carefully

■—SIMULTO* WITH CAP umovkd and cokd EXTINDO
H.6908A

Figure 52. Simulator, booby trap: flash, Ml 17.
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Figure 53. Boobytrap simulators—M117, M118, and, M119—size comparison.

break open the waterproof lining. Re
move the desired number of simula
tors and the instruction sheet (fig. 
54). Refold the waterproof liner and 
install the box cover; this is essen
tial, since the simulators are not 
otherwise waterproofed. The simu
lator is prepared for use in accordance 
with the instruction sheet, which out

lines the procedure for setting up the 
simulator and the hazards involved.

(2) Disarming and removal. If the sim
ulator is not fired, it should be dis
armed and removed as follows:

(a) Without touching trip wire or 
spring, cut pull cord close to trip 
wire.

(b) Coil cord and install in simulator.
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Figure 54. Boobytrap instruction*.

(c) Install cap and seal it with tape.
(d) Remove nails from nailing bracket.
(e) Remove trip wire from spring, be

ing careful to release the tension in 
the spring slowly.

(/) Remove trip wire from anchored 
position and wind it onto the spool.

(p) Remove spring from its anchored 
position.

(h) Return simulator and equipment to 
original condition and packing.

e. Special Precautions. In addition to the 
general precautions cited in paragraph 8, the 
following should also be closely observed:

(1) Boxes should be opened only as needed. 
Any box in which only a portion of 
the simulators are used should be re
sealed as well as possible.

(2) Do not remove cap and extend pull 
cord of simulator until the simulator, 
spring, and trip wire have been set 
up. Before tying pull cord to trip 
wire, check the fastening of trip wire 
and spring to see that they are secure.

(3) The simulator M117 should be set up 
to operate not closer than 6 feet to 
personnel.

Warning 1: Do not attempt to set 
up or fire the simulator until procedure 
and hazards on the instruction sheet 
are understood. If the position selected 
for flash simulator M117 cannot be 
adequately protected to insure a mini
mum distance of 6 feet between it and 
personnel, then either the simulator 
M118 (par. 160) or M119 (par. 161) 
should be used. Once knowledge of 
the characteristics of the simulator is 
obtained, considerable ingenuity may 
be exercised in installing the simulator 
to best advantage, dependent upon the 
specific object to be trapped. For ex
ample, if the simulator is installed to 
function upon the opening or closing 
of a door or window, it would not be 
necessary to use the spring or trip 
wire.
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Warning 2: A condition may be en
countered in which the pull cord ad
heres to the inside of the simulator 
cap. Upon removal of the cap tape, if 
the cap pulls loose with the tape, the 
cap may pull the cord, igniting the 
simulator. To avoid injury to person
nel and supplementing precautionary 
instructions in instruction sheet (fig. 
54): Hold the cap in place and remove 
cap tape with extreme care. Remove 
cap carefully, making sure that no pull 
is exerted on the pull cord.

f. Marking. The simulator is marked with 
nomenclature and other data.

g. Packing. The simulator is packed 1 (with 
1 spool of wire, 1 extension spring, 4 staples, 
and 2 nails) per carton, 25 cartons (with 1 in
struction sheet) per cardboard container, 6 
containers wrapped and sealed in kraft paper 
(150 simulators) per wooden box.

160. Simulator, Boobytrap: illuminating, Ml 18

This simulator (fig. 53) is a variation of sim
ulator Ml 17 described in paragraph 159 and 
differs principally from that item in the effect 
produced. Simulator Ml 18 contains a flare com
position which, when ignited by the pull cord, 
produces a flame that burns for 30 seconds.

Section III. GROUND

162. Simulator, Projectile Ground Burst: Ml 15 

a. General. This simulator (fig. 55) is a pyro
technic device used to provide battle noises 
and effects during troop maneuvers. The sim
ulator M115 is ignited by the action of fuse 
lighter M3 and is thrown like a hand grenade. 
Following a delay of 6 to 10 seconds after ig
nition, the simulator produces a high-pitched 
whistle which lasts 2 to 4 seconds. After a 
fraction of a second, the simulator explodes, 
producing a flash and loud report.

b. Description. The body of the simulator 
consists of a cylindrical paper tube (closed at 
each end) containing approximately 2 ounces 
of photoflash powder and a whistle assembly 
which extends from one end of the tube. The 
simulator is 2.38 inches in diameter (including 
fuse lighter) and 7.13 inches long. The whistle 
assembly is a paper tube containing a pressed, 

Simulator Ml 18 is considered safe for person
nel, that is, except for direct contact with the 
flames. Therefore, the danger area specified 
for simulator Ml 17 is not required for this 
simulator. Care should be exercised to see that 
the flame does not ignite the wooden support 
to which the simulator is attached. Otherwise, 
the description, instructions, and cautions con
tained in paragraph 159 apply equally to simula
tor M118. See also figures 52 and 54.

161. Simulator, Boobytrap: whistling, Ml 19

This simulator (fig. 53) is a variation of sim
ulator Ml 17 described in paragraph 159 and 
differs principally from that item in overall 
length and effect produced. The body is 2.81 
inches long; overall length including nailing 
bracket is 4.02 inches. Simulator M119 con
tains a slow-burning composition which, when 
ignited by the pull cord, produces a whistle 
by liberating gas in the paper tube; the 
whistle lasts for 3 to 4 seconds. Simulator 
Ml 19 is considered safe for personnel, that 
is, except for direct contact with the simulator 
when functioning. Therefore, the danger area 
specified for simulator M117 is not required 
for this simulator. Otherwise, the description, 
instructions, and cautions contained in para
graph 159 apply equally to simulator Ml 19. 
See also figures 52 and 54.

BURST SIMULATORS

slow-burning powder charge. Extending from 
the side of this assembly is a length of safety 
fuse which, after a 90-degree bend, is inserted 
in a fuse lighter M3 taped to the side of the 
simulator. The fuse lighter contains a pull 
cord, a rippled wire coated with friction com
position, and a small metal cup filled with igni
tion composition. One end of the pull cord is 
attached to the coated wire; its other end is 
attached to the cap which seals the end of the 
fuse lighter. This sealing cap is held in place 
during shipment and handling by a spring
type wire safety clip.

163. Functioning of Simulator Ml 15

When the cord is pulled to fire the simulator, 
it jerks the coated ripple wire through the ig
nition composition; the resultant flame ignites 
the safety fuse, which burns for 6 to 10 sec-
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Figure 55. Simulator, projectile ground buret: Ml 15 
(safety clip removed and cord extended).

onds, and then ignites the powder charge in the 
whistle assembly. The burning whistle com
position emits a high-pitched whistle of 2 to 4 
seconds duration, after which, the photoflash 
charge is ignited and explodes, producing a 
flash and loud report.

164. Operation of Simulator Ml 15

a. Preparation for Use. Remove cover from 
packing box and carefully open waterproof 
lining. Remove the desired number of simula
tors, refold waterproof liner and install the box 
cover; this is essential, since the simulators are 
not otherwise waterproofed. Read the label on 
the simulator.

Warning: Do not attempt to fire the simula
tor until the instructions and hazards given on 
the label are thoroughly understood.

b. Firing Instructions and Hazards. Instruc
tions and hazards given on the label are as 
follows:

(1) Remove safety clip from fuse lighter.
(2) Carefully pull off cap until cord is 

free of fuse lighter.
(3) Grasp the simulator in the throwing 

hand.
(4) With the other hand, jerk the cord, 

then immediately throw the simulator.

(5) There is a 6- to 10-second delay from 
the time the cord is jerked until the 
device explodes.

(6) Personnel closer than 10 yards may be 
struck by burning paper fragments.

(7) The explosive violence is such that 
gravel, sticks, and the like may be pro
jected at high velocity, therefore, care 
should be taken to see that the device 
is thrown on ground that is free of 
projectable objects.

(8) Dry leaves and grass may be ignited 
within a radius of several feet

c. If Not Fired. If the simulator is prepared 
for use but not fired, it should be restored to 
its original condition by:

(1) Carefully installing the cord in the 
fuse lighter.

(2) Installing the cap on the fuse lighter.
(3) Installing the safety clip.
(4) Installing the simulator in its original 

packing, being careful to properly re
seal the box.

165. Special Precautions for Simulator Ml 15

In addition to the general precautions cited 
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in paragraph 8 and the precautions contained 
in paragraph 164, the following should also be 
closely observed: Do not remove safety clip or 
extend the pull cord until the simulator is to 
be used.

166. Marking and Packing of Simulator Ml 15
The simulator is marked with the nomencla

ture and firing instructions. These simulators 
are packed 50 per fiberboard container, 2 con
tainers per waterproof lined wooden box.

Section IV. GUNFLASH SIMULATORS

167. Simulator, Gunflash: MHO and SQUIB, 
electric

a. General. The gunflash simulator M110 (fig. 
56) is a cylindrical pyrotechnic unit used for 
the training of artillery observers and troops 
under simulated battle conditions in Army ma
neuvers and as a decoy in forward combat 
areas. Its flash closely resembles those of the 
90-mm gun M2 series and the 155-mm howitzer 
Ml series (particularly with charge 5). How
ever, its employment should take into account 
that its flash is of slightly longer duration than 
those of the actual weapons, that it produces a 
large puff of white smoke, and that it produces 
a loud report but not one comparable to that 
of a weapon report. Special consideration 
should be given to these characteristics if the 
simulator is used as a decoy in forward com
bat areas. It is issued with one electric squib, 
which is initiated by a blasting machine or elec
tric battery. The assembled round is fired from 
a locally obtained or fabricated steel firing 
tube (c below) imbedded in earth or sandbags.

b. Description.
(1) Complete round. The components of 

the complete round as issued are the 
simulator and the electric squib, 
which are shipped together. The com
plete round ready for firing consists 
of these two components together 
with a small amount of gasoline 
which, prior to firing, is poured into 
a space between the inner and outer 
containers.

(2) Simulator. The simulator weighs 0.69 
pound. Its major parts are: Outer 
container, filling plug, inner container, 
pyrotechnic composition, and adapter 
holder (fig. 56).

(a) The outer container is a hollow 
black plastic cylinder 7.81 long x 
1.88 od. The top end has a ^-inch 
hole threaded to receive the filling 

plug and has internal fins near the 
top to center the top of the inner 
container. The bottom end of the 
outer container is attached to a 
shoulder at the bottom end of the 
inner container.

(6) The filling plug is of red plastic, 
slotted to receive a screwdriver and 
threaded to fit the hole in the top 
of the outer container.

(c) The inner container is a black plas
tic cylinder 6% long x od, closed 
at the top end. The bottom has an 
external flange, which forms a seat 
for the outer container, and an in
ternal thread to receive the adapter 
holder. The space between the inner 
and outer containers has a volume 
of 70 cubic centimeters.

(d) The pyrotechnic charge is contained 
in the inner container. It consists 
of 80 grams of a pyrotechnic com
position of magnesium powder and 
various oxidizers covered by chip
board washers.

(e) The adapter holder is a black plas
tic externally threaded plug with a 
well in the center to receive the elec
tric squib. This well projects into 
a paper former which is recessed 
into the pyrotechnic charge.

c. Firing Tube. The firing tube consists of 
a steel tube 10 long x 3 od x 2%6 id. The bot
tom end is closed with a welded-on steel disk 3 
diameter x % thick. Until available in the 
supply system, the firing tube may be fabri
cated locally, as required, in accordance with 
these dimensions which are in agreement with 
existing specifications.

d. Operation.
(1) Preparation for use.

(a) Imbed the firing tube in the ground 
or in a double thickness of sandbags
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and point it in the desired direc
tion at an angle of elevation of 60 
degrees with about 4 inches of the 
tube protruding above the ground 
or sandbags.

Warning: All combustible mate
rial such as dry leaves, grass, or 
paper must be removed within a 
radius of 2 yards from all firing 
tubes; if instances occur of burning 
of the sandbags, they should be cov
ered with earth or other fireproof 
material.

(b) Remove the simulator from its 
packing and inspect for service
ability. Broken, cracked, or other
wise damaged simulators, those 
showing evidence that screw joints 
or cemented joints are not water
tight, or any that have been filled 
with gasoline and emptied will be 
destroyed in accordance with provi
sions of TM 9—1903/T0 11A-1-37.

(c) Remove the red filling plug and pour 
in 70 cubic centimeter (about % 
pint) of at least 80 octane gasoline; 
the level of the gasoline should 
reach the bottom of the threads in
side the filling hole.

(d) Screw the red filling plug down 
tightly.

Warning: When handling gaso
line, the precautions of AR 850-20 
will be observed. Fill only as many 
simulators with gasoline as will be 
fired in the day’s training. All simu
lators that have been filled with 
gasoline will be fired or destroyed 
as indicated in (b) above. Empty
ing a simulator of gasoline and in
stalling filling plug is prohibited.

(e) Just prior to firing, insert the squib 
in the central hole of the adapter in 
the bottom, of the simulator.

(/) Carry the lead wires of the squib 
across the bottom and upward along 
the body of the simulator toward 
the red filling plug. Fasten the 
wires to the body with a hitch loop, 
a strip of adhesive tape, or a string.

(g) Make sure that the firing tube is 
cleared of all residue and place the 

simulator with installed squib in 
the firing tube with the red filling 
plug upward, the lead wires emerg
ing from the space between the 
simulator and the firing tube.

(A) Make sure that the electric circuit 
closing switch is open, connect the 
tenninals of the two 4-foot igniter 
lead wires to the completely uncon
nected extension wires, and then 
connect the free ends of the exten
sion wires to the source of electric 
current, which may be a battery 
or a blasting machine which should 
be located at least 50 yards away.

Note. An electric current of % ampere 
is required to fire the simulator.

Warning: To prevent injuries 
from flying sparks and splinters at 
the time of firing, all personnel 
should be under cover, at least 50 
yards away.

(2) Functioning.
(a) The simulator is fired by twisting 

the handle of the blasting machine 
(TM 9-1946) sharply or closing 
the firing switch of other electrical 
source used.

(b) In case of misfire or hangfire, open 
the electric circuit closing switch 
and disconnect the connection wires 
from the source of electric current.

Warning: Do not approach for 5 
minutes.
Then, avoiding exposure to the 
opening of the firing tube, remove 
the firing tube, with the round in
side, from the sandbag or earth 
firing mount, using a light rope, 
pole, or other means, keeping it in 
the same upright position. Set it 
on the ground. Turn the tube up
side down by a pole or other means 
and separate the tube from the 
round.

Warning: Personnel should at no 
time during this operation approach 
closer than 10 feet.
If the round remains unfired, it may 
then be destroyed in accordance 
with the provisions oi TM 
9—1903/TO 11A-1-37.

AGO 3303A 117



1.
88

 IN.

Fi
gu

re
 56

. Si
m

ul
at

or
, g

uv
 fl

as
h 

: S
t 1

11
 

> 
. ./

»,
 el

ec
tri

c.

116 ACO 33U«A



and point it in the desired direc
tion at an angle of elevation of 60 
degrees with about 4 inches of the 
tube protruding above the ground 
or sandbags.

Warning: All combustible mate
rial such as dry leaves, grass, or 
paper must be removed within a 
radius of 2 yards from all firing 
tubes; if instances occur of burning 
of the sandbags, they should be cov
ered with earth or other fireproof 
material.

(6) Remove the simulator from its 
packing and inspect for service
ability. Broken, cracked, or other
wise damaged simulators, those 
showing evidence that screw joints 
or cemented joints are not water
tight. or any that have been filled 
with gasoline and emptied w;!' be 
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u t ; ne red mung piug and pour
in 70 cubic centimeter (about iK 
pint) of at least 80 octane gasoline; 
the level of the gasoline should 
reach the bottom of the threads in
side the filling hole.

(d) Screw the red filling plug down 
tightly.

Warning: When handling gaso
line, the precautions of AR 850-20 
will be observed. Fill only as many 
simulators with gasoline as will be 
fired in the day’s training. All simu
lators that have been filled with 
gasoline will be fired or destroyed 
as indicated in (6) above. Empty
ing a simulator of gasoline and in
stalling filling plug is prohibited.

(e) Just prior to firing, insert the squib 
in the central hole of the adapter in 
the bottom of the simulator.

(/) Carry the lead wires of the squib 
across the bottom and upward along 
the body of the simulator toward

-tr:; : adhesiv :apv. . r a
(9) Make sure that the firing tube is 

cleared of all residue and place the 

simulator with installed squib in 
the firing tube with the red filling 
plug upward, the lead wires emerg
ing from the space between the 
simulator and the firing tube.

(h) Make sure that the electric circuit 
closing switch is open, connect the 
terminals of the two 4-foot igniter 
lead wires to the completely uncon
nected extension wires, and then 
connect the free ends of the exten
sion wires to the source of electric 
current, which may be a battery 
or a blasting machine which should 
be located at least 50 yards away.

Note. An electric current of !£ ampere 
is required to fire the simulator.

Warning: To prevent injuries 
from flying sparks and splinters at 
the time of firing, all personnel 
should be under cover, at least 50 
yards a wav.

■ f •
(a) The simulator is ri red by twisting 

the handle of the blasting machine 
(TM 9-1946) sharply or closing 
the firing switch of other electrical 
source used.

(b) In case of misfire or hangfire, open 
the electric circuit closing switch 
and disconnect the connection wires 
from the source of electric current.

Warning: Do not approach for 5 
minutes.
Then, avoiding exposure to the 
opening of the firing tube, remove 
the firing tube, with the round in
side, from the sandbag or earth 
firing mount, using a light rope, 
pole, or other means, keeping it in 
the same upright position. Set it 
on the ground. Turn the tube up
side down by a pole or other means 
and separate the tube from the 
round.

Warning: Personnel should at no 
time during this operation approach 
closer l han I 0 feet.

then be destroyed in accordance 
with the provisions of TM 
9-1903/TO 11 A-1-37.
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CHAPTER 6 

MISCELLANEOUS PYROTECHNICS

174. Firecracker: M80

a. General. The firecracker (fig. 58) is used 
to simulate explosive charges in boobytrap, 
land mine detection, and deactivation training 
programs. It may be used to simulate hand 
grenades, boobytraps, land mines, rifle, or ar
tillery fire. Refer to table I for data.

Figure 58. Firecracker: M80.

b. Description. The firecracker (fig. 58) is 
a paper cylinder 1.563 long x 0.69 diameter, 
containing 3 grams of a potassium perchlorate, 
aluminum powder, sulfur, and antimony sulfide 
charge composition. The fuse is for insertion 
into the side of the cylindrical body of the fire
cracker.

c. Operation.
(1) The fuse is ignited by flame from an 

ordinary match or similar source. The 
firecracker will function after igni
tion in from 3 to 7 seconds.

Warning: The use of friction-type 
blasting fuse igniter Ml or weather
proof blasting fuse igniter M2 to ignite 
this firecracker is prohibited.

(2) For use in simulating boobytraps or 
land mines, a firing device such as the 

pull-type, the pull-release-type, or the 
pressure-type (TM 9-1946) may be 
substituted for the fuse. In the case 
of such substitution, the nipple of the 
coupling base of the firing device is 
to be inserted in the hole in the side 
of the firecracker.

d. Packing. The firecrackers are packed 50 
per waterproof-wrapped, wax-dipped chip
board container, 50 containers per wooden box.

175. Fusee, Warning, Railroad: red, 20 minute, 
M72

a. General. This fusee (fig. 59) is intended 
for use in outlining emergency airport boun
daries under conditions of poor visibility. It 
may also be used for recognition and signaling. 
Refer to table I for data.

b. Description. The fusee is 15.88 long x 0.9 
diameter and weighs 0.64 pound. It consists of 
a cylindrical paper tube filled with a 9-ounce 
red-flare composition. It is capped with a 
wooden block, on the top surface of which is 
a striking composition with which the priming 
charge, imbedded in the top of the red-flare com
position, may be initiated. A bonnet of red 
kraft paper covers the striking charge and cap 
assembly and may be removed by the tear strip. 
A soft paper filler is located over the match
head. A stake protrudes from the wooden bot
tom plug.

c. Operation. To use the fusee, remove the 
paper covering over the wooden block with the 
aid of the tear strip. Remove the wooden block 
and ignite the fusee by striking the matchhead 
with the striking composition which is on the 
outer surface of the cap. Stick the fusee in an 
inclined position in the ground or in soft wood. 
Step clear.

d. Packing. The fusees are packed 10 per 
carton, 4 cartons per wooden box.
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176. Fusee, Warning, Railroad: red, 15 minute

This fusee is similar to the fusee described 
in paragraph 175, except in duration of burn
ing time. The fusees are packed as required.

177. Fusee, Warning, Railrood: red, 10 minute

This fusee is similar to the fusee described 
in paragraph 175, except in duration of burn
ing time. The fusees are packed as required.

178. Fusee, Warning, Railroad: red, 5 minute

This fusee is similar to the fusee described 
in paragraph 175, except in duration of burn
ing time. The fusees are packed as required.

179. Igniter, Ram-Jet Engine: Ml 14, 45-sec (for
merly FLARE, igniting, Ml 14, 45-sec)

a. General. This igniter (fig. 60) is used to 
ignite the fuel-air mixture in a ram-jet engine. 
The igniter contains a pyrotechnic composition 
which, when ignited, generates sufficient heat 

to maintain ignition of the fuel-air mixture for 
45 seconds, after which, the engine becomes 
self-igniting. The pyrotechnic composition 
gives a minimum of radar attenuation. Refer 
to table I for data.

b. Description. The igniter consists of a 
main pyrotechnic charge, which acts to main
tain the ignition of a ram-jet engine, a first-fire 
charge, a priming charge, a quickmatch, and 
two electric squibs, all inclosed in a boxboard 
case (tube) 8.25 long x 2 diameter. It weighs 
0.75 pound. Lead wires extend through a box
board cover at the initiation end of the case. 
The cover is secured in place by cover tape 
(adhesive tape). The other end of the case is 
closed by a chipboard disk cemented in place. 
The two squibs are wired in parallel, so that a 
failure of one would not prevent proper func
tioning of the item. As issued, the two ends 
of the lead wires which protrude through one 
end of the case are twisted together to short 
the item. This prevents accidental functioning

Figure 60. Igniter, ram-jet engine: MIU, 45-sec.
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wooden block, on the top surface of which is 
a striking composition with which the priming 
charge, imbedded in the top of the red-flare com
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kraft paper covers the striking charge and cap 
assembly and may be removed by the tear strip. 
A soft paper filler is located over the match
head. A stake protrudes from the wooden bot
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c. Operation. To use the fusee, remove the 
paper covering over the wooden block with the 
aid of the tear strip. Remove the wooden block 
and ignite the fusee by striking the matchhead 
with the striking composition which is on the 
outer surface of the cap. Stick the fusee in an 
inclined position in the ground or in soft wood. 
Step clear.

d. Packing. The fusees are packed 10 per 
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Figure 59. Fusee, warning, railroad: red, 20 minute, M72.

176. Fusee, Warning, Railroad: red, 15 minute

This fusee is similar to the fusee described 
in paragraph 175, except in duration of burn
ing time. The fusees are packed as required.

177. Fusee, Warning, Railroad: red, 10 minute

This fusee is similar to the fusee described 
in paragraph 175, except in duration of burn
ing time. The fusees are packed as required.

178. Fusee, Warning, Railroad: red, 5 minute

This fusee is similar to the fusee described 
in paragraph 175, except in duration of burn
ing time. The fusees are packed as required.

179. Igniter, Ram-Jet Engine: Ml 14, 45-sec (for
merly FLARE, igniting, Ml 14, 45-sec)

a. General. This igniter (fig. 60) is used to 
ignite the fuel-air mixture in a ram-jet engine. 
The igniter contains a pyrotechnic composition 
which, when ignited, generates sufficient heat 

to maintain ignition of the fuel-air mixture for 
45 seconds, after which, the engine becomes 
self-igniting. The pyrotechnic composition 
gives a minimum of radar attenuation. Refer 
to table I for data.

’> Desrnption. The igniter con.MSl? of a 
main pyrotechnic charge, which acts to main
tain the ignition of a ram-jet engine, a first-fire 
charge, a priming charge, a quickmatch, and 
two electric squibs, all inclosed in a boxboard 
case (tube) 8.25 long x 2 diameter. It weighs 
0.75 pound. Lead wires extend through a box
board cover at the initiation end of the case. 
The cover is secured in place by cover tape 
(adhesive tape). The other end of the case is 
closed by a chipboard disk cemented in place. 
The two squibs are wired in parallel, so that a 
failure of one would not prevent proper func
tioning of the item. As issued, the two ends 
of the lead wires which protrude through one 
end of the case are twisted together to short 
the item. This prevents accidental functioning

Figure 60. Igniter, ram-jet engine: MIU, 45-sec.
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due to any possible stray electrical currents 
during storage and shipment.

c. Operation. When the igniter is installed 
in a ram-jet engine, the two lead wires are un
twisted and connected to leads from the elec
trical source. When the electric circuit is 
closed, the squib ignites the quickmatch igniter. 
The closing cover is blown off as the fire is 
transmitted, in turn, through priming charge 
and first-fire charge to the main pyrotechnic 
charge, which ignites and maintains ignition of 
the fuel-air mixture in the ram-jet engine for 
45 seconds.

d. Special Precautions. The lead wires which 
extend from one end of the case are to be main
tained in shorted condition (bared end of leads 
twisted together) until the igniter is installed 
in the engine.

Warning: Be sure there is no electrical en
ergy in the electrical circuit before connecting 
the lead wires.

e. Marking. The igniter is painted gray and 
is marked with the nomenclature.

/. Packing. The igniter is packed 1 to a metal 
container, 25 igniters per wooden box.

180. Igniter, Ram-Jet Engine: M132(T123), 90- 
sec (formerly FLARE, igniting, M132- 
(T123)

a. General. This igniter (fig. 61) is similar 

to and used for the same purpose as the igniter 
M114 (par. 179). It differs principally from 
the igniter M114 in internal detail, size, and 
marking; igniter M132 being 1.37 diameter x 
7.75 long. The current from the lead wires ig
nites the quickmatch in the initiating assembly, 
from whence the flame ignites directly the first- 
fire charge and then the engine igniter charge. 
Otherwise, the description, operation, and pre
cautions in paragraph 179 apply to this igniter.

b. Packing. The igniter is packed 12 per car
ton, 3 cartons per box, thus comprising a total 
of 36 igniters.

181. Marker, Location, Marine: dye, AN-M59 
(formerly MARKER, slick, M59)

a. General. This marker is used over water 
in daytime as an aid to aircraft navigators by 
providing a stationary reference point for de
termination of drift of an airplane. It is also 
used to mark the location of a submarine or 
other object for the attention of surface ves
sels. The marker is designed primarily to be 
thrown overboard from aircraft. This marker 
(fig. 62) does not burn but produces a yellow- 
ish-green, fluorescent slick on the water sur
face. The slick formed is at least 20 feet in 
diameter, persists for at least 2 hours, and can 
be seen at a range of 10 miles from an altitude 
of 3,000 feet.

Figure 61. Igniter, ram-jet engine: M132 90-tec.
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Caution: The case of the marker is extremely 
fragile even though properly packed. Care must 
be exercised not to crush it.

Refer to table I for data.
b. Description. The marker consists of a 

plastic case filled with 22 ounces of uranine, a 
dye composed of soluble sodium salt of fluores
cein. The marker is protected by a split cyl
inder cover of papier-mache, which does not 
interfere with its functioning.

Figure 62. Marker, location, marine: dye, AN-M59.

c. Operation. The papier-mache cover be
comes detached from the case during the drop 
to the water. Upon striking the water, the 
brittle plastic of which the case is made shat
ters, scattering the inclosed dye, which dis
solves to form the slick.

d. Packing. The marker is packed 1 per 
fiber carton, 10 per wooden box.

182. Marker, Location, Marine: night, Mk 2 
(formerly MARKER, depth charge, night, 
Mk 2)

a. General. This marker (fig. 63) is used 
for indicating the initial point of contact with 
submarines and to provide a reference point 
for further search and attack during night op
erations. Refer to table I for data.

b. Description. This marker may be launched 
by hand from aircraft at altitudes up to 3,000 
feet. After impact with the water, the gases 
generated give a flame about 9 inches high. 
Under average atmospheric conditions, the 
flame is visible from the deck of a ship at dis
tances up to 4 miles and from aircraft at dis
tances up to 10 miles. The marker consists of 
a sealed cylindrical can containing the chemi
cal charge. The can has a diameter of 5 inches 
and a length of 7 inches. It weighs 2.5 pounds. 
A centrally located tube within the can contains 
a small charge of calcium phosphide. The main 
charge of calcium carbide surrounds this tube. 
A tear strip, with a pull ring attached, on each 
end of the container seals two small holes on 
each end to permit the entrance of water when 
the marker is thrown overboard.

c. Operation. Before launching, the two tear 
strips are pulled off the ends of the can. It is 
launched by throwing it overboard. Water en
ters the can through the holes in the bottom 
and reacts with both the calcium carbide and 
the calcium phosphide. Acetylene (a flammable 
gas) and phosphine (a spontaneously ignited 
gas) are produced for at least 45 minutes. Both 
gases ignite within about 70 to 90 seconds after 
impact with the water and escape from the 
holes in the top. In extremely cold weather, 
the ignition delay may be longer. If the flame 
is put out by rough water, the gases will ignite 
again. No smoke is emitted during the burning 
period.

d. Special Safety Precautions.
(1) These markers will be stored sep

arately from other pyrotechnics, if 
practicable.

(2) Do not store these markers in a com
partment equipped with sprinklers or 
fight fires with water, because the 
markers are ignited by chemical reac
tions between water and the chemi
cals within the can.

(3) Do not handle the marker (can) or 
remove it from its container by grasp
ing the tear strip pull ring.

(4) The tear strips must not be removed 
until just prior to use.

(5) Periodic inspections should be made to 
insure that one or both tear strips 
have not been accidentally removed 
and that no leaks exist in the seams. 
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due to any possible stray electrical currents 
during storage and shipment.

c. Operation. When the igniter is installed 
in a ram-jet engine, the two lead wires are un
twisted and connected to leads from the elec
trical source. When the electric circuit is 
closed, the squib ignites the quickmatch igniter. 
The closing cover is blown off as the fire is 
transmitted, in turn, through priming charge 
and first-fire charge to the main pyrotechnic 
charge, which ignites and maintains ignition of 
the fuel-air mixture in the ram-jet engine for 
45 seconds.

d. Special Precautions. The lead wires which 
extend from one end of the case are to be main
tained in shorted condition (bared end of leads 
twisted together) until the igniter is installed 
in the engine.

Warning: Be sure there is no electrical en
ergy in the electrical circuit before connecting 
the lead wires.

e. Marking. The igniter is painted gray and 
.s marked with the nomenclature.

f. Packing. The igniter is packed 1 to a metal 
container, 25 igniters per wooden box.

180. Igniter, Ram-Jet Engine: M132(T123), 90- 
'sec (formerly FLARE, igniting, Ml 32- 
(T123)

a. General. This igniter (fig. 61) is similar 

to and used for the same purpose as the igniter 
M114 (par. 179). It differs principally from 
the igniter M114 in internal detail, size, and 
marking; igniter M132 being 1.37 diameter x 
7.75 long. The current from the lead wires ig
nites the quickmatch in the initiating assembly, 
from whence the flame ignites directly the first- 
fire charge and then the engine igniter charge. 
Otherwise, the description, operation, and pre
cautions in paragraph 179 apply to this igniter.

b. Packing. The igniter is packed 12 per car
ton, 3 cartons per box, thus comprising a total 
of 36 igniters.

181. Marker, Location, Marine-, dye, AN—M59 
(formerly MARKER, slick, M59)

a. General. This marker is used over water 
in daytime as an aid to aircraft navigators by 
providing a stationary reference point for de
termination of drift of an airplane. It is also 
used to mark the location of a submarine or 
other object for the attention >>f surface ves
sels. The marker is designed primarily to be 
thrown overboard from aircraft. This marker 
(fig. 62) does not burn but produces a yellow
ish-green, fluorescent slick on the water sur
face. The slick formed is at least 20 feet in 
diameter, persists for at least 2 hours, and can 
be seen at a range of 10 miles from an altitude 
of 3,000 feet.

.. IGNITER.RAM-JET ENGINESl32.9O-SECf

Figure 61. Igniter, num.-jet engine: M1S2 90-sec.
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Caution: The case of the marker is extremely 
fragile even though properly packed. Care must 
be exercised not to crush it.

Refer to table I for data.
b. Description. The marker consists of a 

plastic case filled with 22 ounces of uranine, a 
dye composed of soluble sodium salt of fluores
cein. The marker is protected by a split cyl
inder cover of papier-mache, which does not 
interfere with its functioning.

RA PD 35680A

Figure 62. Marker, location, marine: dye, AN-M59.

c. Operation. The papier-mache cover be
comes detached from the case during the drop 
to the water. Upon striking the water, the 
brittle plastic of which the case is made shat
ters, scattering the inclosed dye, which dis
solves to form the slick.

d. Packing. The marker is packed 1 per 
fiber carton, 10 per wooden box.

182. Marker, Location, Marine: night, Mk 2 
(formerly MARKER, depth charge, night, 
Mk 2)

a. General. This marker (fig. 63) is used 
for indicating the initial point of contact with 
submarines and to provide a reference point 
for further search and attack during night op
erations. Refer to table I for data.

b. Description. This marker may be launched 
by hand from aircraft at altitudes up to 3,000 
feet. After impact with the water, the gases 
generated give a flame about 9 inches high. 
Under average atmospheric conditions, the 
flame is visible from the deck of a ship at dis
tances up to 4 miles and from aircraft at dis
tances up to 10 miles. The marker consists of 
a sealed cylindrical can containing the chemi
cal charge. The can has a diameter of 5 inches 
and a length of 7 inches. It weighs 2.5 pounds. 
A centrally located tube within the can contains 
a small charge of calcium phosphide. The main 
charge of calcium carbide surrounds this tube. 
A tear strip, with a pull ring attached, on each 
end of the container seals two small holes on 
each end to permit the entrance of water when 
the marker is thrown overboard.

c. Operation. Before launching, the two tear 
strips are pulled off the ends of the can. It is 
launched by throwing it overboard. Water en
ters the can through the holes in the bottom 
and reacts with both the calcium carbide and 
the calcium phosphide. Acetylene (a flammable 
gas) and phosphine (a spontaneously ignited 
gas) are produced for at least 45 minutes. Both 
gases ignite within about 70 to 90 seconds after 
impact with the water and escape from the 
holes in the top. In extremely cold weather, 
the ignition delay may be longer. If the flame 
is put out by rough water, the gases will ignite 
again. No smoke is emitted during the burning 
period.

d. Special Safety Precautions.
(1) These markers will be stored sep

arately from other pyrotechnics, if 
practicable.

(2) Do not store these markers in a com
partment equipped with sprinklers or 
fight fires with water, because the 
markers are ignited by chemical reac
tions between water and the chemi
cals within the can.

(3) Do not handle the marker (can) or 
remove it from its container by grasp
ing the tear strip pull ring.

(4) The tear strips must not be removed 
until just prior to use.

(5) Periodic inspections should be made to 
insure that one or both tear strips 
have not been accidentally removed 
and that no leaks exist in the seams.
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Figure 63. Marker, location, marine: night, Mk 2.

(6) Markers in which the watertight seals 
have been broken may evolve acety
lene and phosphine, gradually and 
without ignition. This gas may collect 
in inclosed places to produce hazard
ous concentrations that can explode if 
ignited.

e. Marking. The marker is marked with the 
nomenclature and instructions. In earlier pack
ings, the can may be marked DEPTH 
CHARGE MARKER.

f. Packing. This marker is packed 10 per 
pasteboard carton, 1 carton per wooden box, or 
13 with fiberboard separators per wooden box.

183. Torpedo, Signaling, Railroad: waterproof 
case w/lead straps

This torpedo is a commercially procured 

item used by the Army for various types of sig
naling and simulating operations. It is packed 
as required.

184. Tracer, Guided Missile: tracking, 75-sec, 
M136(T131) (formerly SIGNAL, illumi
nation, and earlier, FLARE, tracking)

a. General. This tracer (fig. 64) is used for 
the tracking of ground-launched guided mis
sies. The tracer is designed to function prior 
to or at missile ignition. It is attached to a 
missile by means of a shank. Electric lead 
wires from an electric squib assembly in the 
tracer are for connection to a power source 
within the missile. A 1-volt 1.1 ampere cur
rent is required to cause the tracer to function. 
Refer to table I for data.
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Figure 6i. Tracer, guided missile: tracking, 75-sec, M139(T1S1).

Figure 65. Tracer, guided missile: tracking, 90-sec, M137(T13t).
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Figure 63. Marker, location, marine: night, Mk 2.

(6) Markers in which the watertight seals 
have been broken may evolve acety
lene and phosphine, gradually and 
without ignition. This gas may collect 
in inclosed places to produce hazard
ous concentrations that can explode if 
ignited.

e. Marking. The marker is marked with the 
nomenclature and instructions. In earlier pack
ings, the can may be marked DEPTH 
CHARGE MARKER.

/. Packing. This marker is packed 10 per 
pasteboard carton. 1 -artor per wooden box. »r 

wrh fiberboard separators per w<x>den box

183. Torpedo, Signaling, Railroad: waterproof 
case w/lead straps

This torpedo is a commercially procured 

item used by the Army for various types of sig
naling and simulating operations. It is packed 
as required.

184. Tracer, Guided Missile: tracking, 75-sec, 
M136(T131) (formerly SIGNAL, illumi
nation, and earlier, FLARE, tracking)

a. General. This tracer (fig. 64) is used for 
the tracking of ground-launched guided mis
sies. The tracer is designed to function prior 
to or at missile ignition. It is attached to a 
missile by means of a shank. Electric lead 
wires fr<»m an electric squio assembly in the 
•racer are for connection. • .t power source 
within the missile. A 1-volt 1.1 ampere cur
rent is required to cause the tracer to function. 
Refer to table I for data.

*
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b. Description. This tracer has a case which 
is 1.75 diameter x 10.5 long (including shank). 
The case contains two electric squibs, electric 
lead wires, quickmatch, first-fire charge, and 
an illuminant charge. The lead wires extend 
through the plastic body near one end of the 
case. These wires, which are secured in place 
by adhesive tape, extend through the tape at 
this end of the case. The other end of the case 
is closed by an aluminum shank which is se
cured to the traced body by screws. The two 
squibs are wired in parallel so that, should one 
fail, the other will initiate the igniter. As is
sued, the ends of the lead wires are twisted 
together to short the squibs, thereby prevent
ing accidental functioning due to stray charges 
from electrical sources outside the signal.

c. Operation. When the signal is installed 
in the receptacle provided in a guided missile 
and the electric circuit closed, the electric squib 
ignites the quickmatch. The closing cover is 
blown off as the flame is transmitted by the 
first-fire charge to the tracer illuminant charge, 
which produces an illumination of 70,000 can
dlepower for a period of 75 seconds.

d. Special Precautions. The lead wires which 
extend from one end of the case are to be main
tained in shorted condition (bare end of leads 
twisted together) until the tracer is installed 
in the missile.

Warning: Be sure there is no electrical en
ergy in the electrical circuit before connecting 
the lead wires.

e. Packing. The tracers are packed 1 per 
metal container, 20 per box.

185. Tracer, Guided Missile: tracking, 90-sec, 
M137(T132) (formerly SIGNAL, illumi
nation, and, earlier, FLARE, tracking)

This tracer (fig. 65) is similar in design to 
and used for the same purpose as tracer M136 
(par. 184). It differs principally from tracer 
M136 in size, marking, shank, and number of 
squib assemblies. Tracer M137 is 2.5 diameter 
x 10.5 long, the shank is threaded externally, 
and the tracer contains only one squib. Other
wise, the description, operation, packing, and 
precautions in paragraph 184 apply equally to 
this tracer. Refer to table I for data.
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CHAPTER 7 

DESTRUCTION OF PYROTECHNICS TO PREVENT ENEMY USE

186. General
a. Destruction of pyrotechnics described 

herein, when subject to capture or abandon
ment, will be undertaken by the using arm only 
when, in the judgment of the unit commander 
concerned, such action is necessary in accord
ance with orders of or policy established by the 
Army commander.

b. The information which follows is for 
guidance only. The conditions under which de
struction will be effected are command deci
sions and may vary in each case, dependent 
upon a number of factors such as the tactical 
situation, security classification of the ammuni
tion, quantity and location of ammunition, fa
cilities for accomplishing destruction, and time. 
In general, destruction of pyrotechnics can be 
accomplished most effectively by burning or 
detonation or a combination of these. Selection 
of a particular method of destruction requires 
imagination and resourcefulness in the utiliza
tion of the facilities at hand under the exist
ing circumstances. Time is usually critical.

c. If destruction to prevent enemy use is re
sorted to, pyrotechnics and their components 
must be so badly damaged that they cannot be 
restored to a usable condition in the combat 
zone.

d. If destruction of pyrotechnics is directed, 
due consideration should be given to:

(1) Accomplishment of the destruction in 
such a manner as to cause the great
est obstruction to enemy movement 
and also prevent hazard to friendly 
troops from fragments or uncon
trolled flight of projected pyrotech
nics

(2) Observance of appropriate safety pre
cautions.

187. Methods
In planning and accomplishing the destruc

tion of pyrotechnics, due consideration should 

be given to the characteristics of the various 
types. For example, pyrotechnics containing 
photoflash powder charges explode when 
heated sufficiently; certain pyrotechnic mix
tures are ignited spontaneously when placed in 
contact with water; and the rocket-type ground 
illumination signal, due to the reaction of its 
propellant, may be projected in whatever di
rection it is pointed at the time of ignition. To 
minimize hazards inherent in the destruction 
of pyrotechnics, items loaded with photoflash 
powder should be detonated; stacks of pyro
technics being prepared for burning should be 
placed on dry ground; and rocket-type items 
should be pointed toward the enemy or down
ward, dependent upon the type of pyrotechnic 
being destroyed. The following methods, in 
order of preference, are considered the most 
satisfactory for destruction of pyrotechnics to 
prevent enemy use.

a. Method No. 1—By Burning. Pile the py
rotechnics, packed or unpacked, on dry ground. 
Add sufficient flammable materials such as 
paper, brush, wood, rags, oil, and gasoline to 
insure ignition of the pile. Ignite and take 
cover.

Warning: When igniting gasoline, due con
sideration should be given to its highly flamma
ble nature and its vapor. Carelessness in its use 
may result in painful burns.

b. Method No. 2—By Detonation. Place TNT 
charges equally distributed throughout the pile. 
Use approximately V2 pound of TNT per 100 
pounds of pyrotechnics. Prime each charge of 
TNT for simultaneous detonation in accordance 
with FM 5-25. If primed with safety fuse, 
light the fuse and take cover; if arranged for 
electrical ignition, take cover and fire. A fire 
will probably result from this action and de
stroy all of the pyrotechnics not affected by the 
initial blast The danger area will be the same 
as indicated in a above. More complete destruc
tion will be accomplished if aircraft flares are
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removed from their packings and piled in a 
trench or depression.

c. Method No. 3—By Dumping At Sea. Py
rotechnic items may be disposed of by dump
ing at sea, but in this case, port authorities 
having jurisdiction must be consulted. If

dumped at sea, the item must be properly 
weighted to insure permanent sinking (refer
ence SR 75-70-10). Certain items must never 
be dumped at sea or over any body of water; 
if disposal is necessary, they must be burned 
(see pars. 116 through 119 and 182). APPENDIX 

REFERENCES

1. Publication Indexes

The following indexes should be consulted frequently for latest changes or revisions of refer
ences given in this appendix and for new publications relating to materiel covered herein. 
Military Publications:
Index of Army Motion Pictures, Film Strips, Slides, 

and Phono-Recordings------------------------------------------------------ DA Pam 108-1
Military Publications:

Index of Administrative Publications ______________________ DA Pam 310-1
Index of Blank Forms_____________________________________ DA Pam 310-2
Index of Graphic Training Aids and Devices_________________  DA Pam 310-5
Index of Supply Manuals—Ordnance Corps_________________  DA Pam 310-29
Index of Technical Manuals, Technical Bulletins, Supply Bulletins, 

Lubrication Orders, and Modification Work Orders________ DA Pam 310-4
Index of Training Publications_____________________________ DA Pam 310-3

2. Supply Manuals

a. Ammunition.
Ammunition (Class 1340 Rockets and Rocket Ammunition)________ SM 9-5-1340
Ammunition (Class 1370 Pyrotechnics, Military, All Types)_________ SM 9-5-1370
Ammunition (Class 1375 Explosives, Bulk Propellants, and Explosive *

Devices) -------------------------------------------------------- -------------- __ SM 9_s_i37s
Ammunition: Pricing Guide___________________________________ ORD 5-3-6
Ammunition and Explosives: Bombs___________________________ SM 9-5-1325
Ammunition and Explosives: Land Mines_______________________  SM 9-5-1345
Discharger, Smoke Puff-----------------------_--------------------------------- ORD 9 SNL L-6
Grenades, Hand and Rifle, and Related Components_______________  AM 9-5-1330

b. Armament.
Launcher, Grenade, Ml, M7, M7A1, M7A2, M7A3, and M8__________ ORD 7-8 SNL B-39
Pistol, Pyrotechnic, AN-M8 and Mount, Pyrotechnic Pistol, Ml_____ ORD 7-8 SNL B-33

TO 11W2-9-2-24
Projector, Pyrotechnic, Hand, M9 —-___________________________ ORD 7-8 SNL B-38

c. General.
Index of Ordnance Publications (Navy)_________________________ OPO
Introduction________________________________________________  QRD }

d. Maintenance and Repair.
Special Tools for Ordnance Explosive Disposal Munitions, Ammunition

Renovating Tools, and Bomb Handling Tools__________________  ORD 3 SNL J-ll, Sec 2
Tool Kit: Field Maintenance, Explosive Ordnance Disposal Squad___ SM 9-4 5180 J8 1

e. Training Aids.
Training Aid Catalog_______________________________________ rpQ 28-1-3
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j. USAF Supply.
Ammunition Disposition Report________________________________ AFR 65-19
USAF Supply Catalog________________________________________  Class 28E (USAF)
U.S. Air Force Stock List______________________________________ 1300

3. Forms
DA Form 9-5 and DA Form 9-6, Ammunition Inspection and Lot 

Number Report

4. Other Publications

a. Ammunition AU Types.
Aircraft Pyrotechnics and Accessories___________________________ OP 998
Ammunition: Federal Stock Number and Department of Defense Am

munition Code_____________________ __ .___ __ ______________ TB 9—AMM—5
Ammunition and Explosives Materiel—Surveillance and Safety--------- AFR 136-6
Ammunition for Aircraft Guns________________________________ TM 9-1901—1
Ammunition, General_________________________________________  TM 9-1900/TO

11A-1—20
Ammunition Renovation______________________________________  TM 9—1905
Ammunition: Restricted or Suspended_____________________________ TB 9—AMM—2

TO 39B-1-1
Ammunition Supply__________________________________________  AFR 67-28
Artillery Ammunition________________________________________  TM 9-1901

TO 11A-1-22
Authorized Rounds of Pyrotechnics, Chemical and Smoke Grenades,

Chemical and Smoke Pots, Aircraft Engine Starter Cartridges------- OP 1511
Bombs for Aircraft__________________________________________  TM 9-1980

AFM 136-7
TO 11A—1—22

Carrying Live Bombs and Other Ammunition on Tactical Aircraft----- AFR 55-25
Demolition Materials_________________________________________  TM 9—1946
Disposal of Supplies and Equipment: Ammunition------------------------ SR 755-140-1
Distribution of Ammunition for Training_______________________- AR 710-1300-1
Explosives: Disposal by Dumping at Sea________________________ SR 75-70-10

AFR 68-3
Explosives: Responsibilities and Procedures for Explosive Ordnance

Disposal__ -_____________________________________________  AR 75-15
Hand and Rifle Grenades----------------------- - -------------------------------- FM 23-30
Military Explosives___________________________________________ TM 9-1910

TO HA-1-34
Qualification in Arms: Qualification and Familiarization____________ AR 370-5
Safety: Coordination with Armed Services Explosive Safety Board___  SR 385-15-1

AFR 14-12
Safety: Identification of Inert Ammunition and Ammunition Compo

nents ___________________________________________________ AR 385-65
Safety: Regulations for Firing Ammunition for Training, Target Prac

tice, and Combat----------------------------------------------------------------- AR 385-63
AFR 50-13

Small-Arms Ammunition______________________________________  TM 9-1990
Small Arms Ammunition Lots and Grades________________________ TB 9-AMM-4
Small Arms Materiel and Associated Equipment__________________ TM 9-2200
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b. Camouflage.
Camouflage, Basic Principles----------------------------------------------------- FM 5-20

c. Decontamination.
Decontamination____________________________________________  TM 3-220
Defense Against CBR Attack__________________________________ FM 21-40

d. Destruction to Prevent Enemy Use.
Explosives and Demolitions____________________________________ FM 5-25

e. General.
Army Safety Policy SR 385-10
Care, Handling, Preservation, and Destruction of Ammunition----------- TM 0-1903

TO 11A-1-37
Department of Defense Ammunition Code_______________________  SB 708-100
Federal Supply Classification: Part I. Groups and Classes__________ SB 708-401
Ground Chemical Munitions___________________________________ TM 3-300
Inspection of Ordnance Materiel in Hands of Troops______________ TM 9-1100
Issue of Supplies and Equipment: Processing Requisitions__________ SR 725-10-2
Logistics (General): Malfunctions Involving Ammunition and Explo

sives ____________________________________________________ AR 700-1300-8
Military Chemistry and Chemical Agents________________________  TM 3-215
Military Security: Safeguarding Defense Information_____________  AR 380-5

FM 21-30
Military Symbols ___________________________________________ AFM 55-3
Military Terms, Abbreviations, and Symbols:

Authorized Abbreviations____________________________________ AR 320-50
Dictionary of United States Army Terms__________________ ___  SR 320-5-1

Military Training_________________ __________________________ FM 21-5
Ordnance Ammunition Service in the Field_______________________ FM 9-6
Ordnance Maintenance and General Supply in the Field_____________ FM 9-10
Ordnance Service in the Field___________________________________ FM 9-5
Petroleum-Handling Operations________________________________ TM 10-1101
Safety: Accident Reporting and Records________________________  AR 385-40
Techniques of Military Instruction_____________________________ FM 21-6

f. Maintenance and Supply.
Operation and Maintenance: Ground Signal Projector Ml Al; Hand Py

rotechnic Projector M9; Pyrotechnic Pistol Mount Ml_________ TM 9-2018
TO 39A-20-2
TO 11W2-9-1—1

Ordnance Maintenance: Materials Used for Cleaning, Preserving, 
Abrading, and Cementing Ordnance Materiel and Related Materials 
Including Chemicals, Lubricants, Indicators, and Hydraulic Fluids_ TM 9-1007
g. Shipment and Limited Storage.

Logistics (General): Report of Damaged or Improper Shipment____ AR 700-58
Instruction Guide: Ordnance Preservation, Packaging, Packing, Stor

age, and Shipping 2------ ------------------------------------------------------ TM 9-1005
Marking and Packing of Supplies and Equipment: Marking of Oversea

Supply------------------------------------------------------ - -------- ..._____ SR 746-30-5
AFM 75—4

Military Traffic Management Regulations________________________ AR 55-355
Packaging and Shipping of Materiel: Army Shipping Document_____ TM 38-705
Transportation and Travel: Transportation by Water of Explosives and

Hazardous Cargo---------------------------------------------------------------- Ar 55-228
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INDEX

Parserapha Pare

Accidents, field report------------------------- 10 11
Air burst simulators. (See Simulators.)
Aircraft flares. (See Flares.)
Aircraft signals. (See Signals.)
Altitudes and distances, safe---------------- 8; 10
Ammunition data card------------------------ fy 8
Arrangement of text--------------------------- 2 3
Authorized forms-------------------------------- 10 11

Band, suspension, parachute flare, M8A1_. 36 34
Before firing precautions. (See also 8k 10

specific item.)
Bombs, photoflash-------------------------------- 16,17 23
Boobytrap simulators. (See Simulators.)

Care, handling, and preservation--------- 5a 7
Cartridges:

Classification____________________ 18 23
General---------------------------------------- 8 9
Photoflash:

M112,1-sec delay------------------- 19 23
M112, 2-sec delay____________ 21 23
M112, 4-sec delay____________ 23 23
M112A1,1-sec delay_________ 20 23
M112A1, 2-sec delay________ 22 23
M112A1, 4-sec delay_______ 24 23
M123A1, 2-sec delay________ 25 24
M123A1, 4-sec delay_______ 26 26
M123A1, 6-sec delay_______ 27 26

Photoflash, practice: 
M121____________ '_______ 28 26
M124 29 27

Classification--------------------------------------- 5 7
Commercial squib, S 72------------------------ 168 118
Complete round----------------------------------- 4 3
Components, inert------------------------------- 6A 8

Data__________________________________ 13-15 13
Definitions____________________ .---------- 3 3
Department of Defense (DOD) ammu- 6t 8

nition code identification.
Description: 

General_____________________ 4 3
(See also specific item.)

Destruction of pyrotechnics to prevent 186,187 127
enemy use.

Detonator-safe fuzes. (See Fuzes.)
Distances and altitudes, safe---------------- 8j 10
Duds, precautions-------------------------------- 8i 10
During firing precautions: 

General____________________  8k 10
(See also specific item.)

Paracrapha Pace
Electric squib________________________ 167 115
Errors and omissions-------------------------- 12 13
Explosives____________________________ 4 3

Failure to fire:
General__________________________ 81 11
(See also specific item.)

Federal stock number identification----- 6i 8
Field report of malfunctions and acci- 10 11

dents.
Firecracker, M80 174 120
Fires:

General__________________________ 8e 9
(See also specific item.) 

Firing. (See specific, item.) 
Firing data, (See specific item.) 
Flares:

Aircraft:
General---------------------------------- 30 29
Guide:

Green, T8E1____________ 33 32
Red, T7E1______________ 32 32
White, T6E1____________ 31 29

Inert, M26A1 (AN-M26)___. 42 41
Parachute:

AN-Mk 8 mod 1________ 48 48
AN-Mk 8 mod 2------------- 49 48
M9A1 (emergency night 34 32

landing).
M8A1 (training)-----------  35 34
M9A1___________________ 37 34
M26 38 36
M26, blue band_________ 39 36
M26A1 (AN-M26)_____ 40 36
M26A1, blue band----------- 41 40
M138____________________ 43 41
M139____________________ 44 43
Mk 5 and mods--------------- 45 43
Mk 6 mod 5_____________ 46 45
Mk 6 mod 6_____________ 47 48
3 minute (Wiley SA 8)__ 51 52
3 minute, electrically oper- 50 50

ated.
Tow-target, M50____________ 52 52
Towed:

Amber, M78____________ 54 56
Green, M79_____________ 55 55
Red, M77_______________ 53 55

Classification-------------------------------- 56 7
Surface: 

Airport, M76____________ 57 56
General______________________ 56 56
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'Pararrapha Par*
Flares—Continued

Surface—Continued 
Trip, M49_______________ 59 61
Trip, parachute, M48________ 58 58

Forms and reports 10 11
Fuze data (table II)__________________ 14 13
Fuzes, warning, railroad:

Red, 5 minute____________________ 178 121
Red, 10 minute___________________ 177 121
Red, 15 minute__________________ 176 121
Red, 20 minute, M72______________ 175 120

Fuzes:
Bomb, nose: 

AN-M146 and AN-M146A1.. 66 69
AN-M146A1C___ —_________   67 71
Mill, M111A1, and M112_______ 65 68
M155A1________________________ 68 71

Detonator-safe______________________ 61 64
Fuzing and unfuzingx_______________ 64 68
General--------------------------------------------- 60 64
Identification____________________   62 64
Modification______________________ 64« 68
Packing---------------------------------------- 69 71
Precautions______________________ 8m 11
Special precautions__________________ 63 64

Grenade, hand, simulators. (S»« Simu
lators.)

Ground burst simulators. (See Simula
tors.)

Ground signals. (See Signals.)
Ground smoke signals. (See Signals.)
Guided missile tracer_______________ — 184,185 124,126
Gunflash simulators. (See Simulators.)

Hand grenade simulators. (See Simu
lators.)

Handling precautions_________________ 8c 9

Identification_________________________ 6 7
Igniter, ram-jet engine:

45 sec, M114_____________________ 179 121
90 sec, M132____________________ 180 122

Ignition train________________________ 4 3
Inert components_____________________ 6A 8
Inspection, fuze_______________________ 64a 68
Issue, priority of 11 13

Location markers, marine____________  181,182 122,123
Lot number identification_____________ 6c 7

Main charge pyrotechnic compositions. 4 3
Malfunction, field report______________ 10 11
Marine location markers 181,182 122,123
Marine signals. (See Signals.)
Marking. (See specific item.) 
Marking and packing for shipment____ 9 11
Miscellaneous pyrotechnics:

Firecracker, M80________________ 174 120
Fuze------------------------------------------- 175-178 120,121
Guided missile tracer-------------------  184,185 124,126
Marine location marker__________  181,182 122,123
Railroad signaling torpedo-----------  183 124
Ram-jet engine igniters__________  179,180 121,122

Pararraph* Pa*« 

Miscellaneous-type classification______ 5e 7
Model identification__________________ 6d 7
Modification of fuzes. (See Fuzes.) 
Moisture--------------------------------------------- 8b 9

Omissions and errors________________ 12 13
Operation. (See specific item.)

Packing and marking for shipment____ 9 11
Packing and storage precautions______ 8p 11
Packing data:

General__________________________ 15 13
(See also specific item.)

Painting:
General__________________________ 6e 8
(See also specific item.)

Parachute flare suspension band M8A1. 36 34
Photoflash bombs_____________________ 16,17 23
Photoflash cartridge. (See Cartridges.)
Precautions:

General__________________________ 8 9
(See also specific item.)

Primer, percussion, cap______________ 154 106
Priority of issue_____________________ 11 13
Pyrotechnic compositions, main charge. 4 3
Pyrotechnic data (table I)------------------ 13 13
Pyrotechnics, destruction of to prevent 186,187 127

enemy use.

Railroad signaling torpedo___________ 183 124
Ram-jet engine igniter 179,180 121,122
Recoil precautions____________________ 8b 10
Renovation----------------------------------------- 10 11
Reports and forms------------------------------ 8wt 11

Safe altitudes and distances__________ 8; 10
Serviceability-------------------------------------- 8/ 10
Signals:

Aircraft illumination:
Double star:

Green-green, AN-M39, 77-79 74
AN-M39A1, and AN- 
M39A2.

Green-yellow, AN-M42, 86-88 74,75
AN-M42A1, and AN- 
M42A2.

Red-green, AN-M41, 83-85 74
AN-M41A1, and AN- 
M41A2.

Red-red, AN-M37, AN- 71-73 72-74
M37A1, and AN- 
M37A2.

Red-yellow, AN-M40, 80-82 74
AN-40A1, and AN- 
M40A2.

Yellow-yellow, AN-M38, 74-76 74
AN-M38A1, and AN- 
M38A2.

General 70 72
Green tracer:

Green-red star, AN-M55, 104-106 78
AN-M55A1, and AN- 
M55A2.
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Parampba Par*
Signals—Continued

Aircraft illumination—Continued 
Green tracer—Continued

Red-red star, AN-M54, 101-103 77
AN-M54A1, and AN- 
MS 4A2.

Red tracer:
Green-green star, AN- 107-109 78

M56, AN-M56A1, and 
AN—M56A2.

Green-red star, AN-M58. 113-115 78
AN-M58A1, and AN- 
M58A2.

Red-red star, AN-M57, 110-112 78
AN-M57A1, and AN- 
M57A2.

Single star:
Green, AN-M45, AN- 95-97 76

M45A1, and AN- 
M45A2.

Red, AN-M43, AN- 89-91 75
M43A1, and AN— 
M43A2.

Yellow, AN-M44, AN- 92-94 75,76
M44A1, and AN- 
M44A2.

Yellow tracer, red-yellow star 98-100 76,77
AN-M53, AN-M53A1, and 
AN-M53A2.

Aircraft smoke and illumination:
AN-Mk 5 mod 1_____________ 116 78
AN-Mk 5 mod 4______________ 117 79
AN-Mk 6 mod 2_____________ 118 79
AN-Mk 6 mod 3______________ 119 81

Classification_____________________ 5c 7
Ground illumination:

Amber star, cluster, M22A1 125,126 86
and M22A2.

Amber star, parachute, 134,135 91
M21A1 and M21A2.

General______________________ 120 
123,124,

83
Green star, cluster, M20A1, 86

M20A2, and M125. 129
Green star, parachute, M19A1 132,133 91

and M19A2.
Red star, cluster, M52A1 and 127,128 86

M52A2.
Red star, parachute, M51A1, 136,137, 91,94

M51A2, M126, and M131. 138,140
White star, cluster, M18A1 121,122 83-86

and M18A2.
White star, parachute, 130,131, 90-92

M17A1, M17A2, and M127. 139
Ground smoke: 

Green, M65_____________ 143 98

Paragraph*  Pare

Signals—Continued
Ground smoke—Continued 

Green, parachute, M128-- 145 98
Red, M62____________________ 141 96
Red, parachute, M129_______ 146 98
Violet, M66__________________ 144 98
Yellow, M64_________________ 142 98
Yellow streamer, M130______ 147 98

Marine:
General---------------------------------- 148 99
Illumination, two star, red, 149 99

AN-M75. 
Smoke: 

Hand, AN—Mk 1 mod 1__. 150 101
Orange, floating-type------  151 101

Smoke and illumination, AN- 152 101
Mk 13 mod 0.

Simulators:
Boobytrap: 

Flash, M117_____________ 159 110
Illuminating, M118__________ 160 113
Whistling, M119Z-___________ 161 113

Classification_____________________ 5d 7
Gunflash:

MHO and squib, commercial, 168 118
S 72.

MHO and squib, electric--------  167 115
Hand grenade, MH6__________  169-173 118,119
Projectile air burst:

M27 and M27A1B1__________  155,156 106,107
M74 and M74A1_____________ 157,158 108
Charge, smoke puff, white------ 153 105

Projectile ground burst, M115------ 162-166 113-115
Special precautions. (See specific item.)
Squib, commercial, S 72_______________ 168 118
Squib, electric_________________________ 167 115
Standard nomenclature identification.. 6b 7
Storage precautions------------------------ 8d 9
Surface flares. (See Flares.) 
Suspension lugs------------------------------------ 8o 11

Tables:
Fuze data (table II)_____________ 14 13
Pyrotechnic data (table I)------------ 13 13

Text arrangement____________________ 2 3
Time setting, fuze-------------------------------- 645 68
Torpedo, signaling, railroad__________ 183 124
Toxicity------------------------------------------------ 8p 10
Tracer, guided missile:

Tracking, 75-sec, M136___________ 184 124
Tracking, 9O-sec, M137___________ 185 126

Visibility: 
Genera]______________________ 7 8
(See also specific item.)

134 AGO MMA




