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INTRODUGCTION

This publication has been couguod to present
complete and accurate information on the subjeots
of bombs, bomb fuzes, and pyrotechnics employed

by the armed services of the United States. In
addition to information on currently used ordnance,
such obsolete or obsolescent ordnance as might be
enoguntereﬂ in bomb disposal activities has been
included.

The plan of this publication ie as follows: p
BECTION I: High Explosive Bombs

Part I: U.8. Army "Modified Mark" Series
II: U.8., Army "M" Beries
III: U.8. Navy "Mk" Series
Iv: U.8. Army-Navy "AN" Series

SECTION II: Inoendiary & Chemical Bombs

SECTION III: Bomb Fuzes
SECTION 1IV: Pyrotechnios

Part I:  Alroraft Pyrotechnics
II: Ground Pyrotechnios
ITI: ghip and Submarine Pyrotechnlce

Deviation from this plan has been made in the case

of the more recently developed bombs which bear the
"M" or "Mk" designation, but which possibly will be
standardized for both Army and Navy use in the future,
¥When such material is standardized, and as further
information concerning the subjecte covered in this
publication is received, that information will be
forwarded to the possessors of the publication in

the form of Correction and Addition sheets.

The seotion on Land Mines and firing devices has been
deleted and will be found in a book covering the entire
subject to be inserted in the Hand Grenade book binder
at a later date.
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INTRODUCTION
Prior to 1941, the Army and the Navy had their own individual for and
mamufacture of all types of bombs, udcuhnﬂlnh-llt-mul ive nomen-
clature to indicate a uu.n- pl.m of ordnance. The nomenclature was
prefixed by the word " (abbreviated Mk), the number of was indi-
oated by a Roman modificat

Numeral ions to the design
were indicated by the ubﬁ:-nuuonwm followed by the number-of the partioular
modification; i.e., Mk XII-Mod 2 500 1b, G.P. bomb, The Army nomenclature prior
to July 1, was similar to the above, lmmngonlyntuluhodothnc-
nat th- subsequent modifications of a pu't!.cnhr design. A modification of an
Army was indicated by the abbreviation "™M" followed by a Roman Numeral; i.e.,
Mk I-MIT 100 1b, G.P. bomb,

In 1925, the Army changed its method of auiguuon to avoid confusion with
Naval ordnance; and since that time, the dnmon of all ﬂm has bm pre-

fixed by the libmtlon "M® (for Model) fo by an Arable Subge-
quent ndane-uou are indicated by the letter 'A' fenona by @lu number
of the particular modification; i.e., M indicates the second modification of
the originally adopted as the M 38,

Early in 1941, a Joint committee for standardization of ordnance, known as the
Army-Navy Standardization Board, was oreated and since its tion b-b
tion, with very few exceptions, J:u been of the types approved for
i:in“ issue to the Aml the Navy, and the British foroes. The Nmnnlblut{.'f

bombe for targets was given to the » llll bombs for
eotives or for ocarrier use were to be developed by the Navy. bul.m
this committes are indicated by the prefix "AN" followed by the m
designation for the partiocular item. Thus, an Army bomb approved .iom
otmt::um be dnl.gmtod AN-M 64A1, and a Navy bomb which was mcpt

In ‘thie publication, the bombs have bo-: e-t rized aocording to the partioc-
ular series in which t were developed; henoce geotion on ‘belb- oconsists of
four parts, each of which has an introduction ﬂnm the common characteristiocs
of the bombe within that series. In brief, the four parts and the fundamental
charaoteristics of each are as follows:

PART I: U.8. ARMY "MODIFIED MARK" SERIES ggo’-,ll.,xm and filled with

PART II: U.8. ARMY "M" SERIES Parallel sides, osl.nl mu!

m boat tail
assembly oouineﬂ.on: and
filled with 50/80 Amatol

sealed at both ends with TNT
surrounds

PART III: U.S. NAVY "ME" SERIES Similar to des
bombs and rill
TNT; disoontinued with some
exceptions under the stand-
ardization program,

PART IV: U,S, ARMY-NAVY "AN" SERIES Similar to the "M" Series,
exoept (n) third su
lug added at center of grave
S g 5 o
o s
guto ;

Since the development of the "AN" series there have been two further modifica-
tions of m g-mﬂl s (G.P.) bombs within that series, successively the
"AN-G.P." the "AN-G,.P,Al" modifications. The changes characoteristic of
these two -ou.ﬂ.unonl are dealt with in the introduction to Part IV.
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bombs of this aseries

Thie particular series of bombs was not satie-
factory for war use and has been abandoned, except
for a few of these bombs which are being used at
the present for target practlice and tralning
purposes. They are all of the same type and are
intended for the esame target use: Army Demolitlon
H.E. bombs for General Bombardment. The following
chart containa the essential data concerning the

(Obsolete)

"MODIFIED MARK"
SERIES BOMBS

U, S, ARMY "HODIFTED MARKY SERIES BOMBS

100 1b. 300 1lb.| 600 1lbe 1100 1by 2000 lbe 2000 1b,.
I MIV Mk T MII(Mk I MIIT |Mk III MI I MIII|MkI MV
BOMBS & M IV
FUZES Nose: M10S Tall: M1O6
OVERALL LENGTH 47,8" 51.2" 63,0" 68,5" 135,8"
~_LENGTH OF BODY 39,5" 40.6" 52.2" 61.6" 97,0"
BODY DIAMETER 7,9" 18,8% 16.5" 20,8" 18,5"
WALL THICKNESS 0.16" gagr |- o0.8% 0,15" 0.50" y
WALL MATERIAL Steel.
BODY CONSTRUCTION Streamlined body formed by welding Cast steel. Seamless
three cast steel sections together. nose riveted | steel tub=
to seamless | ing.
steel tubing;
rear not
tapered.
TYPE OF SUSPENSION Horizontals.
CONSTRUCTION OF Two U=shaped bar steel eyebolts weld- |Two U-shaped eyebolts
SUSPENSION ed to body along longitudinal axls, on plates secured to
body by cap screws,

COLOR & MARKINGS

Prior to March 11, 1942, these bombs wou

1d have been yellow

all over with black manufacturers markings, but since that date

will be olive-drab with one inch yellow

base and & 1/4 inch band around center of gravity.

bands around nose and

| LENGTH OF TAIL

B.5"

12,0"

14.0"

33.5"

49.2"

WIDTH OF TAIL

11.0"

15,0"

20,5"

28,5"

26.1"

MATERIAL OF TAIL

Sheet Steel

Sheet steel with cast
steel tail cone.

TAIL CONSTRUCTION

A cast steel sleeve secured

Four vanes

Four vanes riveted to

662970 O - 45 - 2

to body by & fin locking nutjwith bar |[tall cone; two sets
four fins or vanes; internal |struts, external bar struts
box-type struts. attached |to reinforce vanes,.
to body Cone secured to flange
|by screws.|on base plate,
WEIGHT OF TAIL 2.0#_J_ 6.1# I 5.0# I 55.0# 140.0#
IYPE OF FILLING Cast TNT
WELGHT OF FILLING 65.0# 148,0# | 355.0# 650,0# 960,08
TOTAL WEIGHT 1190.44| 285,94 | 611,04 1175.0# 1920.0# 1830, 0#
CHARGE/WEILGHT 54.5% 52,08 58,0% 55,34 50,08 52.4%
RATIO
-









INTRODUCTION

BOMBS INCLUDED IN THIS "M" SERIES ARE:

¥-30 100 1b, Demolitiocn H.E.
M-31 300 1b, Demolition H.E.
M-32 600 1b, Demolition H.E.
¥-33 1100 1b, Demolition H.E.
e M-34 2000 1b. Demolition H.E.
¥-57 250 1b. Demolition H.E,
M-43 500 1b. Demolition H.E.
M-44 1000 1b. Demolition H.E,

Prior to the organization of the AN Standardization Boerd in 1941, these bombs
were designated as "Demolition H.E." bombs; under the standardization policy they
were retitled as "General Purpose High Explosive (G.P.H.E.)" bombs,

COMMON CBARACTERISTICS OF THE "M" SERIES BOMBS:

Targets: Ammunition dumps, rallway engines, end cars, all types of construction
and aircraft on the p"onnd.. 3 . .

Fuzing: Refer to page _ 11 .

Construction: These bombs may be made by any one of the following methods:
a om seamless steel tubing in which the nose of the bomb is formed by
and the tall by drawing to the necessary diameter; (b) or the case may
be forged in one piece; (c¢) or the bomb be formed from cast sections welded
together. These s have female base filling plates.

Type of Suspension: Always suspended horizontally by dual lugs.

Construction of chnﬂion L}E: Two eyebolts welded to body along longitudinal axis
0. omb, e eyebolts are formed from bar steel, shaped in the form of a
U and then welded to the body.

Color and m%g: Prior to March 11, 1942, these bombs would have been painted
ellow over with blaek manufacturer's markings; since that date they have
en painted olive-drab with a one-inch yellow band around the nose and base and
a 1/4 inch band around the center of gravity.

Material of Tail: Sheet steel.

Tail Construction: Tbis type of tall consists of the following parts: (a) a cast
stee éeve secured to the body of the bomb by & fin locking nut; (b) four fins
or vanes; (¢) internal box-type struts. One vane and one strut are prossed from
one plece of metal and the four pieces are welded together and to the sleeve,

of Filling: (=) 50/50 Amatol. Since Amatol is hygroscopie, TNT surrounds are

C around the nose and tall booster sleeves to seal the Amatol from moisture;
(b) 100% TNT, which will be stenocilled on the bomb., All of this series except
the 100 1b. M-30 contain two buillt-in M104 auxiliary booaters, ome in the nose
end oné in the tail, which contain tetryl. The 100 1lb. M=30 has the auxiliary
booster in the nose only, The M1O2 adapter booster (tetryl) is thresded to the
base plate of all bombs in the series and receives the tail fusze,

Other bombs that earry an "N" designation, although not actually classified in
the "M" series, are included in this section because they are obsolescent:

M-62 600 1b. A.P.=-H.E.
M-61 800 1b, A.P.-H.E.
¥-60 900 1b, A.P.-H.E.
M-62 1000 1b. A.P.-H.E.
¥-63 1400 1b. A.P.-H.E.
¥-8 30 1b. Frag.
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0. 8, ARNY BOMB
26.6 in.
13.06 in,

0.6 ins 30 LB. FRAG

6.5 in.
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(Obsolete)

WEIGHTS:
Type of Fill
\tﬁght of F
!ou} Weight
Chg / Wt. Ratio

T.R.T.
4,868 1lbe,
20,8 1bs.
16.3%

e oen
“ e n e
e e
R
e s
R
DR

FUZING: Mk XIV

BODY CONSTRUCTION:

The body eonsists of a ssamless steel tube over which are fitted
rings eut from cast steel pipe. Cast steel nose and base pleces
thread onte this ocenter tube.

BUSPENSION:

Horizontally, vertioally, or in a cluster. U-shaped eyebolts
are welded to bomb at center of gravity and to rear of tail,
Later issues of bombs were in the M3 cluster which contained
six M5 30 1b. frag. bombs.

COLOR AND MARKINGS:

Prior to March 11, 1942: yellow with black manufacturer's marke
ings; since that date: olive drab with 1 inch yellow bands
around nose and base, 1/4 inoch band around oenter of gravity.

TAIL CONSTRUCTION:

Four rectangular sheet steel vanes welded to a 1 h of 1 inch
oast iron pipe that sorews into the base filling plug.

REMARKS :

Obsolete bomb.
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DATA ON "M" SERIES BOMB3

BOMBS 100 1b. M-30 300 1b. M=-31 600 1b, M-32 1100 1lb. M-33 2000 1b, M-34

OVERALL LENGTH 36,0 in. 48,6 in 89,5 in, 6847 ins 90,4 in,

LENGTH OF BODY 30.0 in. 40.2 in. 49.5 in, 54,7 in. 70,0 in,

DIAMETER OF BODY 8.2 in. 10.9 in. 16.2 ine 19.8 in, 23,3 in.

THICKNESS OF WALL 0,16 in, 0.27 in, 0,35 in, 0.43 in. 0.5 in, .

LENGTH OF TAIL 9,75 in, 12.1 in. 13,9 1p. 18.5 in. 25.7 in,

WIDTH OF TAIL 11.0 in. 14.9 in, 20.4 in, 27,0 1in, 31.6 in.

WELIGHT OF TAIL 3,5 1bs. 6.0 1bs, 12,6 lba, 22,5 1bs, 38,6 lbs.

TYPE OF FILLING ;:;7;31 TNT %107;31 TNT ;:3;;81 ITNT lg:;gg:l. TNT wggl TNT

WEIGHT OF FILLING | 53,3 1lbs, 54,0 1bse |135.5 lbs. |137.0 1bs, | 319.3 1bs. | 336.0 1bs, [ 588 1lbs, 618 1bs. 1061 1bs, 1077 1bs|

TOTAL WEIGHT 106.3 1bs, 107.0 1bs.| 272,5 1bs.| 274,0 1bs] 586,5 lbs}’ 621,0 1bagd 1111 1bs, | 1141 1lbs, 1971 1bs, 1987 1ba

mmnf/ﬁgmm 50,1% 50.6% 49.4% 50,08 54.4% 54,1% 52.9% 54.1% 53.8% 54.7%
These bombs take the M103 in the nose and the M106 in the tail, =]

These

s are Obsolesocent

For data on Targets,Oonstruction of nm‘supmion.wlor and Markings,Type of Filling,

and Tall Construoction, Refer to Introduc

dion to "M" Series Bombs, Page 9,

(3ueceeT08q0)
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ARMOR PIERCING BOMBS
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RESTRICTED U, S. ARMY BOMBS
" (1]
M A.P-H.E
; (Armor Piercing)
DATA ON "M" DESICGNATED A.P.-H.E. BOMBS
BOMBS __M=62 e v SCAGE M=-52 =
600 1bs. 800 1lbs. 900 1bs, 1000 1lbs. 1400 1bs.

OVERALL LENGTH 62,1 in, 58.7 in, 61.7 in. 70,9 in. 69.1 in,
LENGTH OF BODY 46,9 in, 38.6 in. 41.3 in, 50.0 in. 45,7 in,
DIAMETER OF BODY 20:1 1n. 12.4 in. 12.2 in. 12,3 in. 14.3 in.
WALL THICKNESS 2.5 in.
LENGTH OF TAIL 17.5 in. 22.7 in. 22.76 in. 22.76 in, 24.0 in,
WIDTH OF TAIL 13.8 in. 16.6 in. 16.6 in, 16.6 in. 19,6 in.
WEIGHT OF TAIL 18,12 1bas. 22,4 lbs. 22.4 1lba. 21.0 1bs.
TYPE OF FILLING Explosive D Explosive D| Explosive D| ExplosiveD|Explosive D
WEIGHT OF FILLING| 33.81 1lbs, 32,68 1bs. 43,34 lbs, 68,36 lbs. |35 1bs,
TOTAL BOMB WEIGHT| 634.0 lbs. 853.0 1lbs. 889,0 1be. 1077.0 1be.|1412.0 1bs.
CHARGE/WETGHT 5. 3. 4.8 A 2.5

s 5% ag % 4% £

COMMON CHARACTERISTICS "M"™ DESIGNATED A.P. BOMBS =
TARGET » Armored naval seacraft, reinforoed concrete, heavy steel
oonstruotion,

FUZES: M-102 or AN-M 102, including Al & A2 modifications

MATERIAL OF WALL:

Steel

3
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BODY CONSTRUCTION:

These bombs are converted seacoast artillery shells from
which the rotating bands may have been removed. The Oases
sre single-plece steel forgings. The modifications of the
M52 and M62 differ only slightly in external dimensions
and are all equipped with a nose cap for streamlining,

TYPE OF SUSPENSION:

Horizontal

CONSTRUCTION OF
SUSPENSION LUG:

Two U-shaped eyebolts welded to plates that are welded or
riveted to suspension bands, The bande are secured to the
case by tightening bolts on under side of bomb,

COLOR & MARKINGS:

Prior to March 11, 1942, these bombs would have been
painted yellow all over with black manufacturer's mark-
inge; since that date they have been pailnted olive-drab
with a one inch yellow band around the nose and base and
a 1/4 inch band around the center of gravity.

CONSTRUCTION OF TAIL:

Truncated tall cone 1s secured to bomb base by a locking
nut at top of fuze body; four fine or vanes are supported
by internal box-type struts.

-13 =










100 LB. GENERAL PURPOSE BOMB MK. 4 MOD 4

FIN ASSEMBLY
FIN LOCK NUT
TAIL CLOSING PLUG
REAR CAP

ARMING WIRE
SUSPENSION LUG
EXPLODER CASING————
BOOSTER CASING

FUZE & BOOSTER
CASING ADAPTER

BOOSTER PELLET

EXPLOSIVE (TNT)

LUG SINGLE SUSPENSION
(AMERICAN OR BRITISH TYPE)

NOSE FUZE AN-MK. 219
SAFETY (FAHNESTOCK) CLIPS

QEFLIoI¥lIsay
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MK 1 k19 U, 8. NAVY BOMBE

S e
R . n,, . -
VALL THICKNESS . . . . 0.175 in. LB. G.P.
TATL LENOTH .« » « «» £1,0 1in, 9.1 in, Ioo
TAIL WIDTH . « « & « 9.8 in, 11.0 in, N 1 and Nods
TAIL WEIGHT
Mk 4 and Mods
(Obsolescent)
WEIGHTS:
Iype of Eilling. .. ....McI, LET  MK4, T,
rﬁiﬂ‘.....-lﬂ:!lﬂbl‘bl. Mk 43 55 lbs,
Tutu} 'olght e o« » o « s« « ME It 116 1bs., Mk 4: 120 1lbs. Mod 1; 106 lbs.Mod 4
¥Wt. Ratio. . . . . . . Mk I: 56% Mk 4: 45,8%; 52.8%

BODY CONSTRUCTION:

FUZING: AN-Mk 219 Mk233

W Two sheel steel castings welded together, the
ng a "tear drop" shape.

Mk %I Mods 1-4: Single plece steel forging; cylindrical with
ogival noae,

SUSPENSION:

- Horizontal suspension by two lugs welded on
; may have single lug or trunnions on band,

Fﬂ,ﬁﬂ_}—i—l Two lugs welded on body 14 inches apart; single
ug we. on opposite slde.

COLOR & MARKINGS:

Grey overall with 4 inch yellow disc between two lugs, indicat-
ing H.E. May be yellow overall,

TAIL CONSTRUCTION:

Hou. Four vanes which pass down over the body are
wi oone, Vanes fastened to body of bomb by sorews
and are bﬂeed by two sets of bar struts riveted to vanes.

odg l-4: Four vanes welded to a sleeve which is seoured
o bomb bo th a locking nut, Box type internal struts are
welded to the vanes,

- 17 -
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1000LB. G.R BOMB MK.I3 MOD, 2

TAIL FUZE MK223
FIN LOCK NUT
BASE PLUG

AUXILIARY BOOSTER (1

TRUNNION C
"HOISTING LUG

ARMING WIRE
SUSPENSION LUG

EXPLOSIVE (TNT)
FUZE SEAT LINER
AUXILIARY BOOSTER(1)
NOSE FUZE MK. 221

SAFETY (FAHNESTOCK) CLIPS
TRUNNION BAND (REMOVABLE)
GUIDE KEY

ALTERNATE
NOSE FUZE AN-MK. 219

AUXILIARY BOOSTER (2

FIN ASSEMBLY
ARMING BRACKET

SAFETY

(FAHNESTOCK) CLIPS

LEEEREERE
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DATA: L. B, WAVY BOMB
313#%;
mﬁm - 15,
®a e e 53.0 in.
BODY DIAMETER , . o 4 o o o o & 17.7 in. 1000 LB. G.P.
WALL THICKNESS , . . . « « . » » 0.45 in.
TAIL LENGTH 22,3 in, Mk 13
TAIL WIDTH 23.8 in. Mk 13 Mod 1
TAIL WEIGHT Mk 13 Mod 2
(Obsolescent)
WEIGHTS:
of Fi Bt Sl s B
2ot Fiidlog . o o oo ool 62 e
!ota}h&gbﬂ e e e A el AR D
Ut.lhtl.o..........ﬂl’
FUZING: Nose: AN-Nk 210 (Iultnntlnooul). Requires Mk 219 adapter ring and one addi-
tional Mk 1 auxiliary booster,
Mk 221 (.01 lmnd a-hw;,m: 243-0,Mk244-0-1 ,Mk239
Tall:t Mk 223 (.01 second delay): Mk £29; Mk 229 Mod 3;Mk230 and Mods.
BODY CONSTRUCTION: One plece drawn or forged steel; oylindrical with ogival nose,
SUSPENSTON: Horizontal by two suspension lugse, or su

spended by trunni
on band around body for dive bomb Torpedo sling &o
welded to bomb for suspension in wﬁm elings. i 4

COLOR & MARKINGS:

ur overall with 11 inch yellow disoc between suspension lugs
ndicate H.E.

TAIL CONSTRUCTION:

Four vanes welded to tall cone which is secured to body by a
locking nut which sorews onto threaded collar ot the base pllto.

REMARKS:

Though this bomb may be found in the field, it is no longer
being mamufactured.

In order to get a wider seleotion of possible tall fucings, use
an M102 adapter booster with a .47 inch er ring, and in-
stall any of the following fuzes: AN-M1 , M11 'or M117,

Mk 3, Mk 5, and Mk 9 bombs are declared obsolete and will
expended in'practice, The Mk 13 and Mk 13 Mod 1, also obso-
10“ differ from the Mk 135 Mod 2 in that the trunnions and two
holsting lugs are welded onto the body.




650 LB, AIRCRAFT

DEPTH BOMB -
MK.29 AND I
M 37

€50 LB ACRAFT
DEPTH BOMB
MK.26 AND

[650 LB MrcRAFT

| beptn Boms ; :
| MK .29 AND
e M 357

£ SEAT L
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Total Welght

Type of Fill. ..
Weight of l'illging .

Chg / Wt. Ratio .

DATA: ME 29 Mk 37
ATH o6 o' 0« o 0.0 83.0 in. J
ggg% Iﬁﬂlm PP e e BT 4%.3 in.
TAMETER . s o o s o 20T A0, ATT 10,

WALL THICKNESB . . . . . . «12 in, +12 in.

i R (e 650 LB. DEPTH

TAIL WIDTH S T 2 e 17.7 in,

TAIL WEIGHT
Mk 29 (Obsolete)
Mk 37 (Obsolete)

WEIGHTS:

=

N.T
29
29
Mk 29

i 484 1bs.; Mk 37: 464 1ba.
: 657 1bs.: Mk 37: 659 1bs.
1 70%; Mk 37: 70%,

...

.
.
.

G
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FUZING: Nose: AN-M 103 (Instantaneous); AN-M1OGAL
AN-Mk 219 (Instantaneous);Mk221; Mk 239

Athwartship: AN-Mk 224 or AN-Mk 234
Tail: Mk 229; Mk 229 Mod 3; AN-Mk230 Mods.

BODY CONSTRUCTION:

Bombs are manufactured with a hemispherical nose reinforced with
steel disc, The suspension luge are reinforced with a steel strip.
Flat nose attachment in the ghape of a bucket and fitting down
under the nose of the bomb, can be used to improve underwater
trajectory. The Wacant spaces are then filled with plaster of
paris, These attachments increase the weight by 72 lbs.

SUSPENSION:

Horizontal suspension by the usual two suspension lugs, with
threaded holes on each side 90° removed to receive trunnion lugs
for displacement gear of dive-bombers.

COLOR & MARKINGS:

Painted olive drab eor grey overall with an 11 inch yellow diso
between the two suspension lugs. May be light grey overall.

TAIL CONSTRUCTION:

Four gheet steel vanes welded to tall ocone which 1s secured to the
body by locking nut sorewing onto the rear of the body., Annular
gtrut 1e used around rear of vanes. The tall of the Mk 37 was
shortened by 7 inchee so that the Mk 2290 tall fuze could arm more
readily, Otherwise the tail is similar to that of the Mk 29,

REMARKS:

(1) AN=MEk 219 will not arm under 2500 feet altitude if flat-nose
attachment is uged.

(2) Use Mk 219 adapter ring and insert additional auxiliary booster
when using AN-Hk 219,

(3) AN-M103 or AN-M103A1 will not arm with flat-nose attachment,
unless clal arming vanes are used,

(4) An extender is supplied with each bomb to permit installation
of the AN-Mk 224 or AN-Mk 234 hydrostatic fuze in the longer
athwartship tube.

(5) The Mk 29 converted to the Mk 37 by replacing the tail,

(8) Because of numerous instances in water crash landings where
depth bombs fuzed with the AN-Mk 224 or AN-Mk 234 exploded,
these two fuzes have been suspended from use. As a conge-
quence, the Mk 29 and Mk 37 may be used only if a nose
impact fuze is installed.

- 05 =



HOISTING LUG SAFETY (FAHNESTOCK) CLIPS
ARMING BRACKET

AIRCRAFT DEPTH ARMING WIRES
BOMB NMK.38 SUSPENSION LUG
AND MK.49

AUXILIARY BOOSTER (2)
FUZE SEAT LINER

TRUNNION

HYDROSTATIC FUZE AN-MK. 234
AUXILIARY BOOSTER (1)
FUZE ADAPTER FUZE SEAT LINER

NOSE FUZE AN-MK. 219 TAIL PLATE ALTERNATE NOSE FUZE AN-M103
SAFETY (FAHNESTOCK) CLIPS FIN LOCK NUT (EQUIPPED WITH MODIFIED ARMING VANE)

AUXILIARY
BOOSTER (1]




[‘ RESTRICTED
f' it L. 8. NAVY BOIG
S R e.s o« o B3B8 410,
BOD'!%HII‘!E“ .....-....133.;11:.
WaLL matokwEss S o L oo ot e, 650 LB. DEPTH
gﬁmm ..........Eg-gi:-
1m mlmm!n .« = = = = s s & s * - . nm ;a'.!l
- (Obsolete)
WEIGHTS:
Type of Fil . . Mk 38: TNT; Mk 49: Torpex
- Weight of Fill « Mk 38: 425 lbe.; Mk 49: 472 lbs,

roui Welght . . Mk 38: 634 1bs.; Mk 49: 681 1bs.
Chg / Wt. Ratio . » Mk 38: 87 %; 49: 69 %,

FUZING: Nose: AN-M103; AN-M103A1 (Instantaneous setting only) with modified |

B
P
M
e
"o s e

arming vane,
AN-Mk 219 (Instantaneous)
-~ Athnrhhlpt AN-Mk 224 or AN-Hk 234
Tail Mk 229; Mk 229 Mod 3 (See Remarks); AN-Mk230 and Mods.

BODY CONSTRUOTION: The body is construoted in three pieces, the flat nose and tail
piece being welded onto the sheet steel ocenter tube, The sus-
pension lugs are reinforced with a strip of shest steel.

SUSPENSTION: Horizontal suspension by the u 9031:.-.1 two suspension lugs, with
: threaded holes on each side removed to receive the trunnion
luge for suspension from dive bombers,

COLOR & MARKINGS: T.N.T. loaded bombs have Mark numbers and weight stencilled in
yellow; Torpex loaded bombs have markings in blue,

TAIL CONSTRUCTION: Four vanes supported by a cirocular strut,

REMARKS: (1) m--ln: 219 will not arm if dropped from under 2500 feet. A
9 adapter and an additional Mk 1 auxiliary booster
mﬂ: be used with this fuze,

(2) Mx 221 arnl with difficulty, and should not be used because
of del

(3) An uztenau- is supplied with each bomb to permit installa-
tion of the AN-Mk 224 or AN-Mk 234 hydrostatioc fuze in the
longer athvn‘tlhig tube.

(4) AN-M103 and AN-M103A1 must have special flat nose depth
bomb vane,

(5) Because of numerous instances in water crash landinge where
depth bombs fuzed with the AN-Mk 224 or AN-Mk 234 exploded,
these two fuzes have been suspended from use. As a conse-
quence, the Mk 38 and Mk 49 may be used only 1! a nose
impact fuze ie installed.
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U.S. NAVY 30LB. FRAGMENTATION BOMB
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’_ugmxc'r
DATA: U, 8. NAVY BOMB
g\émﬁm.........ﬁ.gin. >
a8 s e % 3 8 = @ . n.
BODY DIAMETER o s 2 o o » o o o~ 2. 106 5
WALL THICKNEBB . . o « « « « « « 0,57 inm. 30 LB. FRAG
BATE LRI o o v a b o v e RLOCAT,
TAIL WIDTH Sk S & e BONERY
SEELINEIONT: o v o v s o6 . 2.5 1bs, Mk 5, Mods O, 1, 2, and 3
(Obaolete)
WEIGHTS:
Type of Fill I o Tl 1, ) P
Weight of Fill P ey s oh et T
Tota} Weight e A s U . « 33.4 1lbs.
Ohg /WU RatAo o o li e s s e adB08

FUZING: Nose:!

Mk B Mod £ and Mod 3: AN-Nk 219
Mk 5 Mod O and Mod 1: Mk XIV (Army Fuzes)

BODY CONSTRUCTION:

Oast steel nose and tall piece threaded onto tubular steel body.
The only difference in construction is that in the Mk V Mod 1 and
2, 23 rings out from seamless tubing are fitted around the tubu-
lar body, while on the Mk 6 Mov 3, a steel wire is helloally
wound left handed, the adjacent surfaces of wire being parallel,

SUSPENSION:

Horizontal suspension by a single eyebolt which i1s sorewed into a
ring at the center of the body.

COLOR & MARKINGS:

Yellow overall or grey with yellow disc on body.

| TAIL OONSTRUCTION:

Four sheet steel vanes welded to tall cone, whioh is secured to
base plug by a single bolt.

- 27 -



5 LB. ANTI-AIRCRAFT BOMB MARK 34

CASING
EXPLOSIVE (TNT)

NOSE FUZE MARK 227
HEAD

FIN ASSEMBLY

CILOIYLSEY
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DATA;

D, 8, NAVY BOMB
m!mﬁmtn--.--..-.i:-giﬂc
s 8 & & % 8 8 8 8 @ - n,
BODY DIAMETER . PRRPANEES i R P Y e & X
WALL THIOKNESS . . & o + .« 5.0 o o5 OB $0 5LB AA
;i%mﬂﬁ ...........,g.gin.
WIDTH * s s 8 8 8 8w s e s n.
TAIL WEIGHT : a
(Obsolete)
.
WEIGHTS:
e of Fil e e e
:o t of F ..........1.9%:-.
d o w4 wie s g v 0.0 100
u}lt.nnua AT e e

FUZING: Mk 227 (Nose)

BODY CONSTRUCTION:

Reinforoed steel nose and conical tall section welded to oylin-
driocal steel body.

SUSPENSION:

Nk 3 or Mk 3 Mod 1 container (capacity 20 Mk 34 bombs).

COLOR & MARKINGS:

Grey or olive-drab overall, If EPOI will have yellow dlsc on
body; Af olive-drab may have yellow nose band.

TAIL CONSTRUCTION:

Eight sheet steel vanes welded to tall cone which, in turn
welded to b:lé.{. Vanes are welded on cone at ten degree ang .
from the longitudinal axis.

REVMARKS:

3 1b, Type C (Mk XXXII) A.A. bomb is a smaller copy of the
1b, bomb, It 1s no longer being used,
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BOMB CONTAINER MK.3. MOD.l.
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RESTRICTED U.S. NAVY

Data

OVERALL IENOTH: o o o o ¢ o s = v w o o« BYeY 1me
mto om0 11100 st Bher | BOMB CONTAINER
=132 Se ]

Mk
M
WEIGHT LOADED « « « « » « « & o« Mg
Mk
20

CAPACITY . o« o o o o s s s &
Mk 3 Mod 1

GENERAL:

The containers are designed to carry 20 Mk 34 A.A. bombs, ten being held 1in the
front compartment and ten in the rear compartment.

DESCRIPTION:

Each housing assembly contains three bomb bays running lengthwise, the outside
holding three bombs in each, and the center holding four bombs to make a tutal of ten
for each assembly. The bombs are loaded onto three ejector springs that run cross-
wise of the housing and are anchored on the flange on each side of the housing. These
springs eject the bombs after the door opening mechanism unlatches the doors. After
the last bomb has left each compartment, the door ¢losing mechanism shuts and holds
the doors closed under spring tension until the contalner is re-loaded.

The outside skin of the contslner is of skeet aluminum,

OPERATION:

When the operating switch is closed, the sclenoid, Mk 24 or Mk 24 Mod 1, mounted
on each of the door opening assemblies, 1s energized. The solenold imparts the
power derived from the electrical source to unlatch the doors. The ten bombs in the
front compartment are expelled on the first closing of the operating switch and the
ten in the rear are expelled on the second closing of the switch.

The container can also be operated manually.

REMARKS 3

The Mk 3 and Mk 3 Mod 1 bomb containers are identical with the exception of the
suspension band, fork rests, and outside skin.

M




RESTRICTED

'US.NAVY PRACTICE BOMBS

31b MKS. 3,4,5,23 8.25" LONG - 2.18" DIA.
41/2 Ib. MK.A3

13 Ib. MK.I9

100 Ib. MK.7 412" LONG -80" DIA.

Ty
500 Ib. MK.21 61.8" LONG - 150" DIA.

P

t—t

11000 Ib. MK.22 79.0" LONG - 19.0" DIA.
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RESTRICTED

U. S. NAVY

PRACTICE BOMBS

The United States Navy uses two types of practice bombs: (a) Miniature
practice bombs and (b) regular-sized practice bombs, Since the miniature practice
ombs contain only a practice signal cartridge as a spotting charge and the regular=
sized practice bombs contein neither a fuze nor a spotting charge, the information
on these bombs has been condensed intc the tables below,

!;EEAEERE PRACTICE BOMES:

3 1b, Mks. 3, 4; AN Mk 5 and AN-Mk 23, 43 13 1b. Mk 19
OVERALL LENGTH 8.25 in. 13.0 in.
BODY DIAMETER 2,18 in. 2,6 in,
COLOR & MARKINGS Unpainted Unpainted or black
BODY CONSTRUCTION Alloy Casting
FILLING These bombs use elither the AN-Mk 4 or Mk 5 Signal Cartridge.
REMARKS The AN=Mk 4 practice signal caertridge is an extra long lO-gauge

shot gun shell which is inserted in the nose of the bomb. On
impact the cartridge is fired, expelling a large puff of black
smoke from tail cof bomb, The firing device consists of two
shallow cups separated by a spacer, the firing pin extending
through the bottom of one cup. The firing mechanism in the

Mk 5 Mod, 1 is more sensitive than in other marks, The Mk §
signal cartridge is the same size but filled with fluorescein,
which stains the water, giving & spot of longer duration than
the AN=Mk 4, Difference between bombs is primarlily a difference
in alloy of casting.

REGULAR-SIZED PRACTICE BOMBS:

TOTAL WELGHT

LENGTH DIAMETER COLOR WATER FILLED WET SAND FILLED
100 1b, Mk, 7 41,2 in, 8,0 in. Black 48,5 lbs, 83,0 1bs,
100 1b, Mk, 15 41,2 in, 8.0 in, Black 57.0 1lbs, 100,0 1bs,
500 lb, Mi, S 67.3 in, 16,0 in, Black 360.0 1bs. 500,0 1bs.
500 1b, Mike1l 61.8 1n, 15,0 in. Black 268.0 lbs, 448,0 1bs, .
500 lb, Mk 21 61.8 im. 15,0 in. Black 489,0 1bs,
1000 1b. Mk.7 80.0 1in, 19,0 in,  Black 580.0 1lbs. 1000,0 1lbs,
1000 1b,. Mk.gg 79,0 in, 19,0 in., Black 1013,7 1bs,

No fuzes are used in these bombs and they contain no spotting charge, being fill=-
ed elther with water or wet sand., The filling is ususlly stencilled on the body of
the bemb, To prevent freezing and splitting of cases at high altitude, anti-freeze
1s added. To improve spotting of hits, a spotting gye 1s also used.

REMARKS ¢

Mk 15 100# and Mk 21 500# are the only ones velng issued nowj the others are
obsolete,
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RESTRICTED

INTRODUGTION

INTRODUGTION

The creation of the Army-Navy Standardization Committee resulted in the
etandardization of the bombs of these two services into the A N series, This
geries was very similar to the "M" series except for these modifications:

(a) A third suspension lug was added at the center of gravity and
diametrically oprosite the dual suspension lugs to fit British
release devices.

(b) The base plate was changed to a male plug to increase the
strength on low angle penetration of targets.

(e) The bombs were nainted an overall olive-drad with 1" yellow
bands around the nose and base and a 1/4 inch yellow band
around the center of gravity.

The bombs in this serles included the following welghts: 100#, 250#, 500#,
1000#, and 2000#. These bombs are all general purpose high-explosive bombs,
Though other types of bombe (1.e. armor-piercing, semi-armor pieroing, fragmenta-
tion, incendiary, depth, eto.) have been subsequently standardized a.nli iven
AN designations, it 1s with the AN general purpose bombs and their modifications
that thle 1ntro&uotion shall be concerned.

AN G.P, Serles:

The AN series was subsequently replaced by the AN G.P. series to make it
possible for these bombs to be used in antl-submarine work as well as for gen-
eral bombardment, This modification was incorporated into the BOO#, 000#? and
2000# bombs only, their new designations becoming AN-M 64, AN-M 65, and AN-M 66,
and oconsisted of a change from the M102 adapter booster to the uI1d adapter
booster. With the M115 adapter booster, it beocame possible to use elther standard
Army tall fuzes or the AN-Mk 230 tall hydrostatioc fuze. The standard filling of
these bombs was 50/50 Amatol until the suooly of T.N.T. became ample in 1943,
at which time T.N.T. became the standard filler. At the ggesem: time, 25% of
the production of these bombs is filled with Composition .,

AN G.P, Al Series:

The Al modification conslsts of two steel vins in the base plate which loock-
the base plate to the main filling, thus opreventing removal of the base plate
once the bomb is filled. 1In this serles the adapter boosters have also been
modified to the M102 Al and the M115 Al, This modification consists of a hole
through the adapter booster and a groove in the threads of the base plate to re-
celve a locking vin which is shinped with all anti-withdrawal tall fuzes. In-
sertion of the pin which 1s held in by the fuze body prevents withdrawal of the
adapter booster. Thie serles is the current production G.P. bomb series and is
used Jointly by the Army, Navy, and British,

T ose Bomb Des tions:

The following table will assist in understanding the development of the
deslgnations that have been successively applied to general purpose bombs used
by the Army and Navy:

wﬁﬁhg M Series Navy AN Serles AN-GP Series AN-GP Al Series

100 M30 Mk 4-4 AN-M30 . AN-M30 AN-M30 Al
250 MB57 AN-ME7 AN-M57 AN-M57 Al
300 M3l
500 M43 Mk 12-2  AN-M43 AN-ME4 AN-ME64 A1
600 K32
1000 M44 Mk 13-2  AN-M44 AN-ME5 AN-ME5 Al
1100 M33
2000 M34 AN-M34 AN-ME8 AN-M66 Al
=36




INTRODUOTION - contimued. o

COMMON CHARACTERISTICS OF "AN" DESIGNATED GENERAL PURPOSE BOMBS:

Body Construction

The body construction of American G.P, bombs may be in one, two, or three
pleces, Methods of manufacture include (a) one piece cast or spun, f two
plece cast and welded or (o) three plece cast and welded. The ogival nose tapers
to Join the thin parallel side walls which terminate in a boat talled shape at
the after end. The threaded nose opening 1s closed by the fuze seat liner and
the threaded base opening is'closed by a male plug, the tall fuze pocket being
made by the adapter booster.

Suspension

Dual suspension lugs for horizontal suspension are welded meom to the
bomb case, being spaced 14 inches apart on bombs up to 2000 pounds, 30
inches apart on bombs 2000 pounds and over. A single horizontal suspension
lug is aleo welded to the bomb case at the center of gravity and diametrically
opposite the dual lugs. The lugs are eyebolts, shaped from bar steel and
formed in the shape of a U, M serles bombs could be carried on single sus-
pension racks by using an additional single suspension lug welded on a band
fitting around the bomb body at the center of gravity.

For suspeneion in dive bomb dlsplacement gear, trunnions are provided on a
separate band which may be one of two types. The firat type provides the trun-
nion only, and the second, a more common t{g, provides a eingle holsting lug
in addition to the trunnions. On some of the newer designs of AN bombs of Navy
manufacture, the suspension and hoisting fittinge are not attached to the bomb
case by wel&ing, but are held to the case by threaded bolts fitting into holes
tapped and threaded into the body. For suspension in torpedo slings, the tor-
ged.o sling gulde key found on Navy bombs can be made on AN bombe by using the

ase of the single suspension lug with the lug removed by gentle hacksawing,

T T, T T
.

To holst bombe into Navy planes, the AN bombs not equipped with hoisting
lugs must have a holsting lug furnished by either an expendable band with single
or dual lugs, or by a removable holsting band, The removable band 1s preferred,
gince 1t does not affect the terminal wveloocity of the bomb, The newest and best
of these bands 1s the Mark 8 universal hoisting band., For Army planes, bombs
are usually hoisted by canvas slings, which also have the advantage of not affect-
ing air trajectory.

1F ongtructio:

. The tail construction is known as the box type tall and consists of the
following parts: A cast steel sleeve seoured to the body of the bomb by a fin
locking nut, four sheet steel fins supported by 4 sheet steel struts in the
shape of a box, One fin and one strut are pressed from the single piece of
metal and the four pleces are then welded to the sleeve, 'A' indicates heavier
conastruction for high altitude bombing. -

Oolor and Markinge

The standard color scheme employed on these hombs since March 11, 1942, has
been an olive drab body with yellow bands to indicate the H,E. filler. The band-
ing system for Amatol and TNT fillers ls a 1" yellow band at the nose, a 1" yellow
F band at the tail of the bomb body, and a 1/4" dotted band at the center of grav-
| L4 ity. Because Composition "B" 1s more sensitive and requires more careful hand-
ling, 1t is given an additlonal marking of a second 1" yellow band at the nose
i and at the tall, On these bande "Comp. B" 1s stencilled in black paint. Recent

T o e eww——
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production eliminates the 1/4" band, since the center of gravity is located ac-
curately encugh by the single suspension lug.

- The following standard markings are painted on the bomb body in black paint;

F type, weight and name of bmbi type of filling, lot number, place of filling and
| date of filling and inspector!s initials.

Additional indestructable marking is stamped into the metal of the bomb

cage on the rear conical surface of the bomb body; type, size, name, maker's
initials, lot number and date (i.e., G.P, 500 1b, AN-M64 0800 Lot 57 4/42).

Explosive Filling
The filling of these bombs is acoomplished in the following manner, With

i
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INTRODUGTION - continued, RESTRICTED

Explosive Filling (cont'd)

the nose fuze seat liner in place, the bomb is placed on end nose down and an M104
auxiliary booster 1s positioned behind it., The M104 is a bakelite tube containing
tetryl pellets. The initlal pour of the explosive is sufficient to secure the
auxiliary booster when it cools, then the remainder of the filling, 50/50 Amatol,
TNT, or Composition "B" is added until approximately & inches r na to be filled.
A second M104 auxiliary booster 1s then inserted in all bombe exocept the 100 1b,
and the tall surround ie added to complete the filling. A wooden former is in-
serted in the tall fuze cavity as the filling cools, After cooling, the former

ie removed and the appropriate adapter booster is inserted. The adapter booster
oonsists of the fuze seat liner with an additlonal steel cup containing a tetryl
pellet, The M102 (and M102A1) adapter booster has an internal thread diameter

of 1,50 inches. The M115 adapter booster has an internal thread diameter of 2,0
inches, and an adapter ring to further reduce the diameter to 1.50 inches when
smaller fuzes are used. For reference to adapter boosters, see page 148.

In recent production the auxilliary booster haes been eliminated in Composition
"B" loaded AN-ME4 500 1b,, AN=ME65 1000 1b., and AN-M66 2000 1lb, G.P. bombe, It
has been found that the auxiliary booster has 1little connection with the effeo-
tiveness of the bomb, considering the fact that Comp. "B"'s rate of detonation is
500 ft/sec greater than the tetryl in the booster.

Nomenclature

When under development, Army bombe carry temporary designations which are
later dropped when the bombe are standardized., Experimental bombe are indiocated
by the letter "T" (e.g. T10, T9); modifications incorporated in the basic design
carry the letter "E", If the developmental bomb is standardized by the Army
through the Ordnance Technlcal Committee, the "T" designation 1s dropped and an
"M" number ls assigned, When a modification on a standard item is under develop-
ment, the change will be given an "E" designation; A1f the bomb thus modified 1s
adopted as standard it will take a designation in sequence in the "A" geries
(AN-MBBA1, AN-MBBA2) indicating an alteration in the basic design. -

In undertaking the development of a new bomb, the Navy Bureau of Ordnance
assigns a Mark number which will designate the bomb in the oxger!.mental stage as
well as in service use. No system of "T" designations is employed. When adopted
as standard by the Joint Alreraft Committee, the prefix "AN".is placed before the
M or Mk designation,

ti-Ricochet Attachment

To give a more vertical impact to 100 1b,, 250 1b,, and 500 1lb. G.P, bombs
and to break thelr rapid descent when dropped from low-flying planes, the M16 and
M17 anti-ricochet devices have been developed. The device conelste of a para=-
chute unit, a modified AN~M112A1 series tail fuze (M151) using an anemometer type
arming vane, and a fuze adapter.

Status

Where possible the status of each bomb hae been given according to Navy def-
inition, "Service" indicates that the item is under current procurement, "Obso-
lescent® indioates that the bomb is becoming obsolete, that no future procurement
ie contemplated, but that large stoocke may be on hand, "Obsolete"” indicates that
the present stock 1s almoet exhausted and that it will not be replenished, Items
of Army design not prooured by the Navy are not claesified.

Qlusters, Cluster Adapters

An attempt has been made to differentiate between "clusters" and "cluster
adapterg®. Properly, the cluster adapter is merely the containing devioe or holder;
when the adapter is ioaded with bombs, the entire usmblg becomes a cluster. In
some cases the oluster adapter may closely resemble a bomb in construction (e.g.
M15 and M1€), while in others the adapter is nothing more than a banding arrange-

ment (AN-M1AL, AN-M4),

Practice Bombs

The mose common practice bomb for Army use is the M38A2, from which the
Colored Smoke Streamer M87 was dwolog;d (page 328), simulating general purpose
bombs, Other practice bombs are the M48 (simulating the AN-M41A1 20 1b, Frag
page 87); the M71 and M73 (eimulating the AN-M40Al 23 1b. Pax-n-rrug page B89); and
the M85, a substitute for the M38A2 (see pages 45 and 323), The M é ilar in
conetruction to the M84 Tar?ot Tdentification Bomb (see page 321) 1g used to
furniesh a target reference for practice bombing over snow-covered ranges. Navy
practice bombe are described and discussed on pages 32 and 338,
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EXPLOSIVES

= Two soales are npl:god. to compare unlitivl:g'of explosives. The first of
these is the 'Laboratory Impaot Sensitivity' in which ratio of the drop of a given
weight necessary te detonate the exploeive under discussion to the drop necessary to
detonate TNT,is expressed on a plrunhfo basis, TNT will be given as 100, The second
i1s a soale of'Bullet Impaot Sensitivity' with RDX rated at 0 and TNT at 100, The other
explosives are expressed in relation to these two. Veloocity of detonation varies
direotly with the denmity to which the explosive is oast or pressed,(all other factors
Mh{ constant). The valocity of detonatien will, therefore, be given for a definite
density of loading.

8 powerful, brisant, easy to lead by casting since ite melting point
(Grade A) is 80.2 degrees C, stable under all stowage conditions, insensitive enough
to stand all normal handling, and should stand even bullet impact when cast, The Navy
uses it as a booster in a pressed granular form in yhioh it is more sensitive to
detonator action.
The velecity of detonation is 22,300 ft/sec at a density of 1.55, Its
Laboratory Impaot Value is 100.Its Bullet flpnot Valge ieg 100, Color is Yellow to buff,

M:x;nlﬁ Eocun of ite ocombination of high power, brisance,and sensitivity,

is the st .9, booster o e although the Navy st11] uses an npmohblo amount
of granular TNT, It has been tried for main charge loads in small oalll Jeotiles
but has ven toe sensitive to withstand the set-back in all but 20 mm, It is used as
a base e in ool detonators whioh in effect makes 1t a small booster in

n

intimate ocontaot with the initiat explosive. The melting point of Tetryl (130 degree,
0) is too high to allow it to be melted and cast, It is loaded by be mixed with
small quantities of graphite or stearic acid which serve to lubricate it while it 1is
being pressed into pellets, Tetryl is quite safe to handle and is extremely stable in
stowage. sed or loose tetryl should not be handled as it may cause dermatitis.

3 iatid n&o:{{ of dct:lnuuon ubu,;on r;/u;o at a dun}y of 1.56 . Ite color
is yellow but is usu ay because of the graphite. It 1s more powerful
thlniglll!. Its Laberatory IlplOIlilf:! is 45, Its Bullet Impact Value is 61, q

D 1
osive D is the standard main ehﬂfo for armor pilercing bombs and project-

iles and all other Navy projeotiles over 3", le its er and brisance are slightly i
inferior to TNT it is much more insensitive to shock will stand act on armor
plate without being deflagrated. It has two other disadvantages : (1) Ite melting point

is toe high for it te be melted and cast and it is therefore loaded by being pressed 1
into oases by a hydraulioc ramj; (2) It reacts with metals to form extremely sensitive
o . This 18 oounteracted by covering the interior of bombs or projesotiles with 1

acid proof laocquer,

Its rate of detonation is 21,300 ft/sec at a density of 1,48 . Its power and
brisance are about 95% that of TNT, Its Laboratory Impact Value is 99, Its Bullet i
Impact Value is over 100, Its color is yellow or yellow-orange.

is most power risant of the military high ]:310!170., and it
is oonsidered much too sensitive to use alone, It seems to be about f way between |
Tetryl and PETN in seneitivity. RDX is being used extensively in mixtures of other
explosives and inerts which reduce the sensitivity to a safe range, while the mixtures |
have a very high brisance and power due to the . It has excellent stowage qualities |
but because of 1ts sensitivity, it is llngged. immersed in water like an initiating
losive, The velocity of detonation is 28,000 ft/sec at a density of 1,70, Its
oratory Impact Value is 34. Its Bullet Impact Value is 0, Its color is white.

|
m roluﬁu m in I.!l characteristios. It is somewhat more sensitive but

almost equal in power and brisance., It is appreclably more sensitive to percussion and |
impact thah "“‘;{‘;‘,“‘“ is, therefore, not used alone as a booster, t it 1s being -
used as a base ge in some compound detonators in the way Tetryl is. The tendency 1
of PETN to burn is much less than that of similar explosives. Its main use alene in the
service ie in primacord. When used alone, PETN is combined with a small quantity of
wax to desensitize and lubricate it and is loaded by pressing. It is important to know |
that PETN in primacord ls very insensitive to flame, shoock, and friction, and therefore
must be detonated by a cap.

The veloclty of detonation of PETN is 26,000 ft/sec. The Velooity of detonat-
lon of primacord is 20,500 ft/seo, Ite Laboratory :Enput alue 1s 22, Its Bullet Impact
Value, though net given, would be about ‘equal to RDX (0), Its oolor is white,

E
eite 1s a new explosive that probably will not be used alone, but will be
used in combination with other explosives, It 1s somewhat more powerful than TNT, Ite
sensitivity is about the same as Tetryl. It melts at 180 degrees C. but one report
states that it may detonate in the manner of an initiat explosive at that temperature
or a little lower, If loaded alone it would be pressed, Ites rate of detonation is

25,000 ft/sec at a density of 1.5 , It .
| éo %0 at & 4 1.: 4 8 Laboratory Impact Value is 46, Its Bullet Impact

«
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troguanidine is the explosive incorporated in the Navy's new double based
pellant powder, SPOG. It ie unusual in being a high explosive that is 8o ocool in
ts reaction that it explodes without flash. It 1s comparable in strength to TNT and
its unlltui:g is of the same order. Its rate of detonatlon 1g 24,400 ft/sec. at a
density of 1, .

AMATOL @

Amatol, a substitute for TNT, is a mixture of ammonium nitrate and TNT; the
percentage of onium nitrate,depending upon the availability of TNT, has mi.oé.
from to 80%, Its power and brisance decrease with the inoreasing percentages of
nitrate, and 1ts sensitivity decreases at the same time. However, it 1s etill a falrly
good high explosive even when the TNT 1s reduced to 20%, 80/20 odnnot be cast since
it is not fluld enough to pour even when TNT is molten and it therefore must be
loaded by extrusion, Amatol has a disadvantage in that it 1s very hygroscopic and
therefore is usually protected by a seali 3sml:r of pure TNT,

The velocity of detonation of 535 is 19,700 ft/sec at a density of 1,54,
Ite Laboratory Impact Value is 93. Ite Bullet I-pnnf Value is about 100, Its ocoleor
is buff,

: 3

Eolpos!.uon B 1s intended to be used as a more powerful replacement for TNT
in the loading of some of the large size G.P. bombs, and in frag. bombs. It will be
used where an explosive with more power and brisance is of tactioal advantage and
there is no objeoction to a slight increase -ena:gkug.

Composition Bl is a mixture of RDX, TNT, and 1% wax, Composition B2
is a mixture of RDX, 40% TNT. The TNT cute down the sensitivity of the RDX to a
gafe range and lowers the melting point to 8L degrees C, allowing the material to
be cast loaded.

Composition B might be detonated low order by bullet impaot but it is
almest as insensitive as TNT in this respect. It has an extremely high shaped charge
efficiency. Its velooity of detonation is 24,500 ft/sec. at a density of 1,60 , Its
total en of blast in air is about 116% of that of TNT. Its Laboratory Impact
Value is 79. Its Bullet Impact Value is 79, Its color is yellow to brown,

Torpex ie one of the explosives do?elnpad during thie war to be used nbn}r
in underwater ordnance. Th? original Torpex (Torpex 1) was a mixture of H} RDX,

TNT, 18 ’&mm powder (1% wax added), Torpex 2, which is now being used, is

42% RDX, TNT, 18% Aluminum powder (1% wax added). It ls used in mines, torpedo
warheads, and depth bombs., Torpex is more sensitive than TNTj its bullet iupaot and
drop test sensitivities are of the same order as those of tetryl., It is quite stable
in stowage though it produces gas causing pressure in the case, It is insensitive
enbugh to stand all normal ing. Itw nolﬁ.&opolnt is low enough for it to be
ocast loaded. Ite veloolty of detonation is 24 ft/seoc at a density of 1,72 . It s
141% ae powerful as TNT, Its Laboratory ‘.I:upuﬁ Value is B3, Its Bullet Impact Value
is 48, Its color is slate grey.

%ﬂ is ang{?gr Aluminized RDX l%}u-e and its name ests 1te intended
use. It is 21% RDX, Aluminum Nitrate, TNT, Aluminum, It was designed to
replace Torpex which it closely resembles in sensitivity, strength, brisance, and
energy of shock in water, but half of the strategio RDX in Torpex ie replaced by
Ammonium Nitrate in DBX. £t w11l probably not be used as the present supply of RDX
seems adequate to meet the demand. DEX can be ocast though its melting range of 98 -
108 degrees C is about the upper limit. Its velooity of detonation is 22,300 ft/sec
at a density of 1,68 , It 1s 143 # as powerful as TNT underwater, Its Laboratory
Impaoct Value 1s not given. Ite Bullet Impact Value is 81. Its color is grey.

is a nev mixture designed to replace Torpex ‘oin depth bombs and has
been loaded in the AN-Mk 54 Mod 1 t nose bomb, HBX is RDX, TNT

uminum er, B% desensitizer, Tests indicate that it will be about to 100%
as powerful as 'forpe:, that it will definitely be less sensitive than Torpex in both
Laboratory Impact and Bullet Impaot, that it will be slightly more sensitive in these
respeocts than TNT, and that it will be about the same order as Composition B,

A d.ltf!.eultgm\.dth Torpex and HEX 1s that they produce gas and bulld up
preasure in the oase ing stowage. It has been discovered that .5% by weight of
ealoium chloride added to the mixfurs will absorb all the moisture and eliminate the
production of gas, It has been recommended that this percentage be added and that the
resulting mixtures be designated Torpex 3 and HEX 1,

sition A is a mixture of 91% RDX and 9% plasticizing oil. The oil
content 1s suffloclent to desensitize the mixture and lubficate it enough to allow
it to be pressed into AA shells which will probably be its principal use. It is less
sensktive than TNT in both drop and bullet impact tests. It is appreciably more
brisant and powerful,as is indlcated by its veloeity of detonation of 27, ft/sec
at a density of 1.62 , Its Laboratory Impact Value is 105, Its Bullet Impact Value
is over 100, Its color may be white or buff depending upon the color of the oil,
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TETRYTOL :

Tetrytol 1s a mixture of Tetryl and TNT (70/30 is a, frequent ratio). It
is designed to obtain a Tetryl booater that may be cast. Thia mixture is slightly
less powerful and less senaltlve than Tetryl. Its particular use is in burster
tubes for chemical bombs, in demolition blocks, and in casdt shaped charges. It
ocannot be used where the loaded item is immersed in hot explosive as are the
auxillary boosters in the 1oad1n§ of Army bombs because it will be remelted by the
heat and separation will result. It 1s approved for use in all other boosters.

Ite veloclty of detonation 1s 24,000 ft/sec. at a d.annt¥ of 1,60
It;lhaboratory Impact Value is 45. Its Bullet Impact Value is 65. Its color is
yellow,

TOL: $

entolite 1s a mixture of TNT and PETN, usually 50/850, Its chief uses
have been small shell loading, grénades, and in cast shaped charges, It has a
very high shaped charge efficlency. It is not as stable as TNT in stowage, and
separation of PETN may occur, Efforts should be made to keep it cool, Its
sensitivity 1s such that 1t cannot be drilled and the fuze cavitlies in shells that
muet be drilled are poured with 90/10. It 1s about the same sensitivity as Tetryl
in drop tests, and more sensitive than Torpex to bullet impact, Ite brisamce and
power are equivalent to Composition B. At a density of 1.85 its rate of detonation
ie 24,000 ft/sec. Its Laboratory Impact Value is 47, Its Bullet Impact Value is 48,

EDNATOL :

FEdnatol ie a mixture of 57% EDNA and 43% TNT, designed to ease the shortage
of RDX. In the near future, it will be loaded as a substitute for Composition B in
large G.P., bombe and frag. bombe. It 1s somewhat more powerful than TNT and
comparable in sensitivity. It becomes soft enough to pour at 80 degrees C and 1t ia,
therefore, cast. It is entirely stable in stowage, At a density of 1,60, it has a
volooit{ of detonation of 24,300 ft/sec. Its Laboratory Impact Value is not given,
Ite Bullet Impact Value is 83, Its color is yellow.

X -1 :
PTX-1 18 a new ternary explosive that is undergolng tests and may be

adopted for loading in shells, bombs enades, mines, demolition blocks, and

shaped charges. It is a mixture of 5615;»;, 50% Tetryl, and 20% TNT. This mixture

gives a very high explosive equal to Composition B and Pentolite, and superior

to Tetrytol and Ednatol. It is less sensitive than Tetrytol and more stable.

Its velocity of detonation is 24,200 ft/sec, at a density of 1.66 . Its Laboratory

Ipao{lg:lue 1s 40,(estimated). fts Bullet Impact Value is not givem. Its color

is ye. .

Bell oo
-2 1e another tern explogive mixture undergoing study and possible
future use. It consists of 43.2;:{01, 28%PETN,28,8% TNT.It is slightly more
gensitive in drop and bullet impact tests than Composition B, but a little less
sensitive than Pentolite, It i1s more brisant than any of the binary mixtures now
used, which would include Compostion B, and is about 10% more effective than

Tetryl as a booster. It may be used as a booster, as a main charge for fragmentation
ammunition, and as a shaped charge, Ite melting point 1s such that it will be cast.
Its velocity of detonation is 26,200 ft/sec. at a density of 1.69 . Its

Laboratory Impact Valye is 50 (estimated). Its Bullet Impact Value 18 not given,

Ite color is yellow.

ggms;g;og [+ 1]
mposition C=3 is the only one of the Composition C series now in

production t ougvl; quantities of the othera may be found in the field, It is 77% RDX,
3% Tetryl, ﬁnﬂltmcelluhu, 5% MNT (Mononitrotoluol), 10% DNT
(Dinitrotoluol). 'f'hs last two, while they are explosives, are oily 1133%&6 and
plastiocize the mixture.The essentlal difference between Composition and
Composition C=-2 is the substitution of 3% Tetryl for 3% RDX, which improves the
plastic qualities. Composition C-1 was 88.3% and 11.7% plasticizing oil . The
changes have been made in order to obtaln a plastio composition that would meet
the requirements of an ideal explosive for molded and shaped charges and that would
maintain its plastiocity over a wide range of temperature and not exude oil .,
Composition C=3 1s about 1,35 times as powerful as TNT, Its veloolity of
detonation is 26,000 ft/sec at a density of 1.58 ., The Laboratory Impaot Value 1s 98,
Its Bullet Impact Value is over 100, Its color is brown,

Thie is a new plastic explosive being tested for future use. Pep-3 is
a mixture of 86% PETN and 14% plasticlzing oil, Pep-2 was 85% PETN and 15% oil,
but it was & little too soft, Pep-3 1s about 90% as powerful and brisant as
Composition C but its stowage stabllity and plastic range are much better, Its
gensitivity 1a about the same as Composition C though it has much less tendency to
burn, . o
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Piloratol is a mixture of 52% Explosive D and 48% TNT. It is ourrently umaed
in the 2000 1b. M103 8.A.P, bomb and 1s under consideration for appliance in other
Army A.P.'s and S.A.P.'s, Picratol's atablility i1s about equal to that of Explosive
D and TNT. It has a rate of detonation of 22,875 ft/sec at a normal loading den- ’
oity of 1.625. Brisance tests, peak vreseure tests, and impulse tests indicate
that Ploratol's destructive force is somewhat less than that of TNT, but greater
than that of Explosive D,

CYCLOTOL 70/30:

Cyclotol 70/30, a mixture of 70% RDX and 30% TNT, closely resembles Compo-
sition B except for the altered proportions of the components, and 1s designed as
a replacement for Pentolite, It will not, however, have Pentolite's resistance to
flame. Though results of tests are not available, Cyclotol may be anticipated to
be more sensitive than Composition B, but considerably less than Pentolite.

TRITONAL:

Tritonal 1s composed of 80% TNT and 20% aluminum powder and 1s contemplated
for use in sone 4000 lb. AN-M56 light case bombs, the JB-2, and in several G.P,.
bombs (Army 500 and 1000 1b, G.P.'s), where maximum blast effect 1s desired, Tri-
tonal is cast, segregation of the aluminum belng prevented by a pellet loading
technique. The laboratory impact value 1s 89, bullet impact value ls 64, velocity
of detonation is 18,000 ft/sec. at a density of 1,70,

MERCURY FUIMINATE:

Mercury Fulminate 1s an initlati explosive that may be used as either a
primer or detonator., It may be detonated by flame, friction, or percussion and
in turn detonate a booster, or it may be mixed with other materials to form a
orimer composition and uu& to ignite a propellant charge., Its melting point is
much too high for it to be cast and it 1s loaded by being pressed into caps. It
has one dipadvantage for military use in that it will decompose in stowage at
tropical temperatures and at the end of about three years may be rendered uselegs,.
Compared to high explosives, it has lower power and brisance which is indicated
by its velocit{ of detonastion of 16,500 ft/sec, at a denelty of 4,00, Its Labora-
tory Impaot Value 1a 8, Its color i1s light yellow,

LEAD AZIDE:

. Lead Azide may be used where a detonation 1s caused from flame but Meroury
Fulminate 1s generally preferred where the cap is to be set off by a firing pin,
It does have the distinct advantage over Mercury Fulminate in being completely
stable in stowage at elevated temperatures, Itse rate of detonatlon is of the same
order as Fulminate, 17,500 ft/sec, at a density of 4,00, Its Laboratory Impact
Value 18 19. 1Its color 1s white.

DoNE:

DDNP 18 an 1nltlating exploesive which has been used for some time in com-
mercial detonating cape and is now being used to some extent in military types.
It 1s more ineensitive to shock than Mercury Fulminate and Lead Azide though it
may be detonated by a sharp blow. It will, therefore, probably be used only where
1t will be set off electrically or by miner's safety fuse, It has an advantage
in being more powerful than other initiating exvlosives and being comparable in
etrength to Tetryl., If unconfined, flame will cause it to flash but will not det-
onate 1t., This, combined with ite insensitivity to shock, makes 1t much more safe
to handle,.




100 LB. GENERAL PURPOSE BOMB AN-M30
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DATAS ARMY-NAVY BOMR
mmmm """“"33'8{"' '
PR S R R . n.
BODY DIAMETER . . . ... .. .. B.21n, 2 i o
WALL TRIOKNESS ., . « « « « « « « «» 0.16 in. loo LB GP
RN . & e o Gl SO e
TAIL WIDTH gy b IR e & U, T
CATL WETERY. - ©5 v s e o 5 e 3:8 10,
AN-M 30
AN-M 30A1
(8ervice)
VEIGHTS: 50/50 Amatol TN.T,
Ot PIAYIAE ik e
Weight of riﬁfu. N e Ry 54,0 1bs. 57.0 1bs.
!oh} Weight R A e, L 115.0 1bs.
Chg 7 WY, BRatdo . . < ¢ oi iis e 49 2 50 £ . |
FUZING:
BEQLOE l(iu;on!

Nose: AN-M103, AN-M103A1, M135, M13BAl, M136, ML36A1, M130, AN-M139A1, AN-M140/
M140, Mi40A1, M140, M163, M164, M165, Mk 230, Mk243-0 Mk244-0

Tall: AN-M100A2, AN-M100Al, M100, M160
8C. asion

Tall: M112, M112A1, (Masthead bombing from land base only)
M115 (Masthead from carrier or land base)
M123, M123A1, M132 (Long Delay Time Fuze against land targets)
M151 (Anti-ricochet)

Nose: Shipoing plug when above fuzes used in the tail,
YT Missiong
Nose: TSOEl, T89, Tol, M166(T51El),T82
Tall: AN-M100AZ2 (to insure aetonation in event of VT fuze failure).

REMARKS:
The AN-M30Al differs from the AN-M30 in these respeots;

(a) The AN-M30Al incorporates two pins fitted into the base plate which ex-
tend into the main filling and prevent removal of the base plate.

(b) The AN-M30A1l uses the M10241 adapter booster, which has a 3/8" hole,
mating with a groove in the internal threads of the base plate. A 1oe!ubgep1n,
shipped with anti-withdrawal fuzes only, fits through the hole and into t
groove and prevents extraction of the a&apter booster. The pin is held in
place by the fuze body.

To overcome the erratlc flight of AN-M30 and AN-M30Al bombs when dropped from
high altitudes by very heavy bombers, the tail assembly of the MBL 260 1b,
fragmentation bomb replaces the customary tail unit, which is 2 inchea shorter,
for such missions.

Use of the M22 cluster adapter permits single suspension for four AN-M30 or
AN-M30A1 bombs,

When anti-ricochet action is desired, the M16 anti-ricochet device is employed,
consisting of the M7 parachute, M202 fuze adapter, and M151 tail fuze.

For Construction of Body, Suspension, Color & Markings, Tyoe of Filling, and
Tail Construction see Introduction, page 37 .

In order to alleviate a shortage of 100 1lb. M38A2 practice bombs, described on
g;ge 324, a concrete practice bomb, the M85, having the same welght, contour,
center of gravity as the AN-M30Al is being used,




RTSTRIGTED

150 LB.
GENERAL PURPOSE BOMB
T-1




et ot e S SR ISOLB. G.P

T1

WEIGHTS:
Type of Fill (I Rt o M T Ly £ 7
Welght of Fi v sNE ermags B we DSl LBE
‘l‘otn} Weight e A e« » s o » 141,61 1bs.
CRETTCUS: AREAD ' o v b wosis s owe 5 D2 %
FUZING:

Nose: AN-M103A1l; M135; M135A1; M136; M136A1; M139; AN=M139A1, M140, AN-M140A1
M149 or the AN-Mk 219 (with adapter), Mk 239,

REMARKS:

This bomb was developed for use as a substitute to alleviate a temporary
shortage of 100 1b, G,P. bombs,

The bomb body consists of a modified M70 Chemical bomb loaded with TNT, The
nose has been machined to accommodate an adapter for alternate fuzing., There
is no provislon for the installation of a tall fuze. Because the bomb was
unstable in flight when filled with TNT, the tall unit of the 260 1b. fragmen-
tation bomb, AN-MB81, 1s used instead of the standard M70 tail,

o AT -



950 LB. GENERAL PURPOSE BOMB AN-M57

SUSPENSION LUG SAFETY (FAHNESTOCK) CLIPS
——  ARMING WIRE FIN ASSEMBLY
AUXILIARY BOOSTER

—— SAFETY (FAHNESTOCK) CLIPS
NOSE FUZE AN.M103

TAIL FUZE AN-M100AZ
FIN LOCK NUT
BASE PLUG

ADAPTER BOOSTER
AUXILIARY BOOSTER:

183 H

agl

FUZE SEAT LINER LUG, SINGLE SUSPENSION

(AMERICAN OR BRITISH TYPE)




e ARMY-NAVY BOMB
OVERALL LENGTH . . . . . « + +» » « 45.4 1n,
BODY gmmm ......... » ?g.g in.
BODY DIAMESER .'. . « v v oo oo 10,9 30,
WALL THICKNESS . . . « o« '« o o o 0.27 in, 250 LB- G- E
LENGTH Py B S e . 12.1 in,
TAIL WIDTH Bt v e ¥ REEY AN
TAIL WEIGHT & U e e e iy a0 R ®
AN-MB7
AN-M57A1
(Bervice)
WEIGHTS:
Type of Fil + s s+ » « « 5O/50 Amatol T.N.T.
Welght of Fill o wiw e ARGT A0S 129.0 1bs.
Totl} Weight o el et OB DS 260.0 lbs.
Chg / Wt, Ratio . , . . . . 48,0 % 50,0 %
FUZING:

Regular Missions

Nose: AN-M103, AN-M103A1, M103, M135, M135A1, M138, M136A1, AN-M130A1,
M140, AN-M140A1,M149,M163,'164,M165,Mc230, Mk243,Mk244 M148
Tail: AN-M100A2, AN-M100A1, M100, 160

Special Missions

Tail: M112, M112A1 (Masthead bombing from land base only)
M115 (Masthead bombing from carrier or land base)
M123, M123A1, M132 (Long Delay Time fuze against land targets)
M151 (Anti-ricochet)

Nose: Shipping plug, when above fuzes are used in the tall

YT Mlssions

Nose: T50E1l, T89, T91, M166(TB1El),T82
Tail: AN-M100A2 (Insure detonation of bomb in event of VT fuze failure)

REMARKS?
The AN-M57Al differs from the AN-M57 in these respects:

(a) The AN-M57A1 incorporates two pins fitted into the base plate which
extend into the main filling and prevent removal of the base plate.

(b) The AN-M57A1 uses the M102A1 adapter booster,which has a 3/8" hole,
mating with a groove in the internal threads of the base plate. A loocking
pin, shipped with anti-withdrawal fuzes only, fits through the hole and into
the groove and prevents extraction of the adapter booster. The nin is held
in place by the fuze body.

When anti-ricochet action is desired, the M16 anti-ricochet device ig in-
stalled, consisting of the M7 parachute, M202 fuze adapter, and M151 taill
fuze.

For Construction of Body, Suspension, Color & Markings, Type of Filling, and
Tall Construction, see Introduction, page _37.




SAFETY

EXPLOSIVE (TNT OR AMATOL)

(FAHNESTOCK)

AUXILIARY BOOSTER
OSE FUZE AN-M103 LUG, SINGLE SUSPENSION

FUZE SEAT LINER—

500 LB. GENERAL PURPOSE BOMB AN-Mé4

AUXILIARY BOOSTER
ARMING WIRE ADAPTER BOOSTER

SUSPENSION LUG A%AAiE]'gzLUG
PLUG
HOISTING LUG e

TRUNNION BAND
(REMOVABLE)

TAIL FUZE
TRUNNION

AN-M101A2

ARMING BRACKET

ALTERNATE TAIL FUZE
HYDROSTATIC AN-MK230

CIIOINIETY
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’E:Wmn& ARMY-NAVY BOMBS

. « « B8.8 in.
= e z&.g in,

s o s s 14,2 in.

o v-a v o D3 4N, 500 LB° G'P'

. s 13.9 in,

. « « 18.9 in. .

Ry P R 12.3 1bs. AN-M43 (Obsolesecent)
AN-MB4 (Service)
AN-ME4A1 (Service)

WEIGHTS:

AN-M43 AN-MB4 AN-M64A1
Type of Fill . Amatol T.N.T. Amatol T.N.T T.N.T. Comp. B.
miwiar ¢ B8 ZM 0 BM 88 S Y
o ® 5 52 8 8 5354 °
Ghs.} Wt. Ratio 51,2¢ 51.0% 51.24 B51.0% 51,09 51.0%

FUZING

The fuzing of these three bombs is the same with these exceptions: The AN-Mk
230 (and Moda) and Mk 231-0 fuzes can be used in the AN-M64 because this bomb
has the M115 (or M118A1 - see Introduction) adapter booster. The M115 adapt-
er booster has a sleeve that can be easily removed making it possible to uge
a fuze with a larger diameter. With the removable sleeve screwed in the
adapter booster, any Army tall fuze may be used., The AN-~M43 uses the M102
adapter booster which has no removable sleeve and therefore cannot take the
AN-Mk 230 and Mk 231 hydrostatio fuzes.

Regular Missio

Nose: AN-M103, M103, AN-M1O3A1, M135, M135A1, M136, M136A1, M139, A.N-Hl;sﬂl,.
140, AN-M140A1, M140, M163, M164, M165, Mk243, Mk244,Mk239,AN-Hk210
Tail: AN-M101A2, AN-M101Al, M101, M161

Special Missions

Tail: M113, M113A1 (Masthead bombing from land based planes only)
M116 (Masthead bombing from carrlers and land bases)
124, M124A1, Mk 237-0 (Long Delay Time fuze against land targets) M133
M151 (Anti-ricochet)

Nose: Shipping plug, when above tall fuzes used.

Anti-Submarine Missions (AN-ME4, AN-MG4Al}

Nose: AN-M103A1, AN-M103, M103, M139, AN-M130A1, M140, AN-M140A1, M163
M164, M165, Mk 239, Mk 243 244-0=1,

Tall: AN-Mk 230-4-5-6, Mk 231-0 flleevu in M115 adapter booster must be
removed before this fuze can be uged)

YT Missions

Nose: TS0E4, T90, T92, M166(TE1EL),T82
Tail: AN-M10142 (Insure detonation of bomb in event of VT fuze fallure)

REMARKS:

The AN-M43, AN-M64, and AN-ME64Al are identloal types exoept for the adapter
booster which is employed in the base plate to receive the tall fuze. The
AN-M43 uses the M102 adapter booster, the AN-ME64 uses the M115 adapter
booster and the AN-ME4A1l uses the M115A1 adapter booster. The Al modifioa-
tion also includes two base plate locking pins fitting into the main filling,
preventing removal of the base plate, and a groove in the internal thread

of the base plate which mates with the hole of the M115A1 adapter booster

to receive a locking pin, supplied only with anti-withdrawal fuzes. With
this pin held in place by the fuze body, the adapter booster cannot be ex-
tracted.

When antl-ricochet action 1s desired, the M17 anti-ricochet device is fitted,
conslsting of the M8 parachute, M200 fuze adapter, and M151 tail fuze,

For Construction of Body, Suspension, Color & Markings, Type of Filling, and
Tail Construction, see Introduction, page 37 .,
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AN-M65

TRUNNION

ARMING WIRE
HOISTING LU

SUSPENSION
LUG

——— FUZE SEAT LINER
NOSE FUZE AN-M103

AUXILIARY BOOSTER
EXPLOSIVE (TNT OR AMATOL)

SAFETY (FAHNESTOCK) CLIPS
TRUNNION BAND (REMOVABLE)
LUG, SINGLE SUSPENSION-BRITISH

1000 LB. G.P. BOMB
FIN LOCK NU
ADAPTER PLU

BASE PLU
ADAPTER BOOSTER
AUXILIARY BOOSTEF

ALTERNATE TAIL FUZE

HYDROSTATIC AN-MK230%

SAFETY (FAHNESTOCK)
CLIPS

TAIL FUZE
AN-M102A2

FIN ASSEMBLY —

“ARMING ™
BRACKET ™

AQILOI¥LS
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ARMY-NAVY BOMBS
1000 LB. G.P

;
BEBoEES
Qi nen -

AN-M44 (Obsolesecent)
AN-M65 (Service)
AN-ME5AL (Service)

WEIGHTS: AN-M44 AN-ME5 < AN-M65A1

Type of Fil Amatol T.N.T. Amatol T.N.T. T.N.T. Comp. B

Totel Volght 6 0oef  Owos o oo ohoF sosos
8.

Chg / Wt. Ratio 54,9% 56.0% 55.8¢ 56.0% 56.0% 57.0%

FUZING:

The fuzing of these bombs 18 the same with these eéxceptions: The AN-Mk 230
(with Mods) and Mk 240-0 fuzes can be used in the AN-MB5 since this bomb has
the M115 (or M115A1) adapter booster. The M11l5 adapter booster has a sleeve
that oan be easily removed making it possible to use a fuze with a larger
diameter., With the removable sleeve screwed in the adapter booster any
tall fuze may be nsed. The AN-M44 uses the M102 adapter booster which has
no removable sleeve and therefore cannot take the AN-Mk 230 (with Moda) and
Mk 240 hydrostatlc fuzes.

Regular Missions

Nose: AN-¥103, W103, AN-IOSAL, M135, M13BA1, M136, N36AL. Izo.
AF-M1S0A1, M140, AN-M140A1, M149, M163, W164, M1E5, W38, W24 e
Tail: AN-M102A2 AN-M1OZAL, M102, M162

Speoial Missions

mall: M114, M114A1 (Masthead bombing from land based planes only)
M117 (Masthead bombing from carriers or land bases)
M125, M125A1, M134, Mk 238-0 (Iiong léoh: Time Fuze against land
argets
Nose: Shipving plug, when above tall fuzes are used.

Anti-Submarine Miselong (AN-M65, AN-65A1 only)

Nose: AN-M103A1, AN-M103, W103, M139,AN-M130A1, M140, AN-M140A1l, M163, M164,
M165, Mk 239, Mk 243, Mk 244-0-1 :

Tall: AN-Mk 230-4-5-6, Mk $40-0 (Sleeve in M115 adapter booster must be
removed before this fuze can be used)

JT Missions

Noee: T50E4, T90, T92, M166(T51El),T82
Tail: AN-M102A2 h‘o detonate bomb in event of VT fuze failure),

REMARKS:

The AN-M44, AN-M65, and AN-M6B6A1 differ in the adapter booster which 1s em=
ployed in the base plate to receive the tall fuze. The AN-M44 uses the M102
adapter booster, the AN-MG65 uses the M1l5 adapter booster, and the AN-MB5A1
uses the M115A1 adapter booster, The Al modification also includes two base
ghtt locking pine fitting into the main filling, preventing removal of the
ase plate, and a groove in the internal threads of the base plate which
mates with the hole of the M115A1 adapter booster to receive a loocking pin,
supplied only with anti-wlthdrawal fuzes. With this pin held in place by
the fuze body, the adapter booster cannot be extracted.

B-29 attacks on Jngan have shown that aerodynamic forces at altitudes
of bombing (over 25,000 ft.) are causing the tall assemblies of G.P. bombs
to deform, thus inducing erratic bomb flight and side impact. Until standard
heavier gauge fins are available, reinforeing fin kits consisting of angles,
brackets, and plates are being issued to strengthen tall assemblies,

For Construction of Body, Suspension, Color & Markings, Type of Filling, and
Tail Construction, esee Introduction, page 37 .
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¢ B
DATA: s
OVERALL LENGTH . . . .
BODY LENGTE . . . . . 53.1 in.
BODY DIAMETER . . . ., 18.8 in.
EAE Loom o [ 0119l b 1000 LB. VB
TAIL WIDTH TS maeiedn:
TAIL WEIGHT . . . .
luonl
IAEVRREEL AN-N44 Body AN-M65 Body AN-MB5A1 Body
e of Fill Amatol TRT Amatol TNT Amatol TNT
Vet of ¥ 530§ 5584 5304 5584 5584 595§
!ot-} Welght
¥t. Ratio

FUZING:

Nose:  AN-M103A1, AN-M103, M139, M139A1, AN-M139A1, M140, M140A1, AN-M140A1
Tail: T75, T75ER M163, M164 M166

BOMB CONSTRUCTION:

The VB-1l 18 a ded bomb emplo a 1000 1b. G.P. body to which a speclal
tall unit haes been attached replacing the standard tall assembly, The VB
standes for "Vertical Bomb" and indiocates that the bomb i1s no E released
from altitude by use of a conventional bomb sight and that the gulded
aotion for the bomb is relatively small, so that direction of the trajectory
at time of impact 1s essentially vertiocal.

TAIL UNIT:

More gupulu-ly known as the "Azon"™ bomb since it can be controlled only in
azimuth 2000-3000 ft. on either side &f the normal point of impact, the VB-1
has its controls in a radio receiver housed in the tail unit, A rmo tr..n.-
mitter, operated by the bombardier, in the parent airoraft sends signals to

the receiver whioch in turn activates a servo motor controlling the lonnnt
of the rudders in the tall fins, Also incorporated in the tall is a gyro and
solenoid system which prevents the bomb from epinning by changing the pitech
of the -nIl ailerons in the fins,

Guide flares attached to the aft end of the tall unit aselst the bombardier
in following the flight of the VB-1, Three flares, the TSEl (white), T7EL
(red), and TBEL (green) with an inteneity of 1,000,000 aam:legovar each, m
ehotr!.ounr armed and ignited three to four uoondn after release and

one to two minutes, Three mechanically armed and ignited flares, '1'21.
T22, and T23 are under development.

SUSPENSION:

Suspension lugs are veldad to the case in a manner similar to the G.P. bombs,
See Introduction, page 37

COLOR AND MARKINGS:

The -;;Hngl are those of the 1000 1lb. AN-ME5 G.P. bomb, See Introduotion,
page 37.
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CONFIDENTIAL

ONTROL UNIT
ONNECTING ROD -

LEVATORS

FLARE

AILERONS

AFT SHROUD

ORWARD SHROUD

VB-3 "RAZON" BOMB
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CONFIDENTIAL
—

DATAS U, S. ARMY BOMB -
OVERALL LENGTH . . . . .
BODY BLAMETER © | | | . 6.8 in.
a8 e 9 - n.
WALL THICKNESS . . . . 0.5 in. 1000 LB. VB-3
TAIL WIDTH ikl
TAIL WEIGHT . . . . .
*Razon®
Tpasta AN-M44 Body AN-ME5 Body AN-ME5A1 Body
b y of Fil Amatol TNT Amatol TNT Amatol TNT
- gﬁ;ht'or g;ming 530§ 5564 530# 5584 B56F 595
otal Welght
Gh;.} ¥Wt. Ratio
o AN-M103A1, AN-M103, 103, M130, ML30Al, AN-MLSOAL, M140, M40 408
Toil; mrome x ; E A g * w68 s Niles

W

BOME CONSTRUCTION:

The VB-3 18 a guided bomb similar to the VB-1 with the major difference that its
flight may be controlled in range.as well as in azimuth, and is known generally
as the "Razon" bomb, Like the VB-1, it has special taﬂ. unit fitted to a

1000 1b, G.P. body, and 1s normally released from high altitude by use of a
conventional bomb sight, the guided action being relatively small so that the
trajeotory at time of impact is essentially vertical,

TAIL UNIT:
The controls for the VB-3 are contained in the oylindrical section of the tall
unit and consist of a radio receiver, a and a servo motér, Surro
this unit are two shrouds; the forward merely stabilizes the bomb in

flight while the after one contains the elevators and rudders.

On each of the four struts supporting the after shroud 1s an aileron controlled
by the gyro, These four ailerons steady the bomb and prevent it from rotating
while in flight. They are set 90° apart and operate in pairs, i.e., those
allerons placed opposite to each other move together in unison.

The elevator and rudders located in the after shroud constitute the means for
nltor!.ng flight in azimuth and range. They operate in pairs in a manner simi-
lar to the allerons, with the servo motor controlling their movements through
conneoting rods extending from the central unit, A%t present two bombardiers
are required with the VB-3; one controle range and the other azimuth, They
work independently of each other and by the use of a special bomb sight are
always able to see the bomb in flight, superimposed on the target., As the
bombardiers manipulate their control switches, radio “signals are sent to the
receliver; the recelver activates the servo motor which in turn moves the
rudders and elevators, adjusting the flight of the bomb,

As in the VB-1l, flares are ong:.uyeﬂ to assiet the bombardier in the visual
control of the flight of the bomb, Currently uged flares are the TEEl (white),
T7E1 (red), and TSEl (green) of 1,000,000 candlepower electrically ignited
three to four seconds after release and with one to two minutes burning time,
Mechanioally-activated flares, T2l, T22, and T23 are under development,

SUSPENSION:

Suspenslon lugs are welded to the case in a manner slmilcr to the G.P. boumbs.
See Introduction, Page 37 .

COLOR AND MARKINGS:

The Markings are similar to those of AN-M85 1000 1b. bombe. See Introduction,
page 57 . .

REMARKS:

The gyros must be started before the bomb 1s relensed,




‘ 2000 LB.
| GENERAL PURPOSE BOMB

2000 LB. 2000 LB.
GENERAL PURPOSE BOMB GENERAL PURPOSE BOMB
AN-MG6AI AN-M66AI AN-M66AI|

LOGKMG FIN -

PTG SoosTER = |
LUG SINGLE SUSPENSION-BRITISH ‘———AUXILIARY BOOSTER |

LUB,SINGLE SUSPE NSION - BRITISH




R —

.

s
.

ARMX-NAYY 2OYBS
253 in. 2000 LB. G.P

31.6 in. AN-M34 (Obsolescent)

38.6 1lbs. AN-M86 (Service)
AN-MBBAL ﬂen‘iue;

AN-166A2 (Bervice

s e s
s s 8 s e s
.

o e 8 wie .

AN-M34 AN-ME6 AN-MB6AL
Type of Fil Amatol T,N,T. Amatel T.N.T. T.N.T. Comp,. B.
monetiihe o N LS Ml WN HE
o ®.
Gh;‘} ¥t. Ratio 51,9% 53.1% 52.0% 53.0% 53.0% 53.0%

The fuzing of these bombs 1a the same with these exceptions: The AN-Mk230
(with Mods) and Mk 240-0 fuzes can be used in the AN-M66 because the bomb
has the M115 (or ¥115A1, see Introduction) adapter booster. The M115 adapter
booster has a sleeve that can be easily removed making it possible to use a
fuze with a larger diameter. With the removable sleeve screwed in the
adapter booster any Army tall fuze may be used. The AN-}M34 uses the M102
adapter booster which has no removable sleeve and a dlameter too small to
receive the AN-Mk 230 (with Mode) and Mk 240-0 hydrostatic fuzes.

Repular Missions

Nose: AN-M103, AN-M103A1, M103, M175, M135A1, Y136, M136A1, 139, AN-M130A1
M140, AN-M140A1, W149, W163, Mi64, M1E5, MkD4S, MK24d Wk239
Tall: AN-1102A2, AN-MIO2A1, 1102, M162

Special Miesions

Tail: M114, M114A1 (Masthead bombing from land based planes only)
M117? (Masthead bombing from carrier or land bases) .
M125, M125A1, M134, Mk 238-0 (Iénng 20}&: Time fuze against land
argets
Nose: Shipping olug, when above tall fuzes are used,

Anti-Submarine Miseions (AN-ME6, AN-MEBALl, AN-ME6A2)

Nose: AN-M103A1, AN-M103, M103, M139,AN-M130Al,M140,AN-M140A1,N163,M164,M16
Mk 2392, Mk 243, Mk 244-0-1

Tall: AN-Mk 230-4-5-8, Mk 240-0 (Sleeve in M115 adapter booster must
be removed before this fuze can be used.

VYT Missions

Nose: T50El, T89, T9l, M166(TS1El) ,T82
Tail: AN-110242 {To detonate bomb in event of VT fuze fallure.)

REMARKS :

The AN-M34, AN-M66, and AN-M66A1 differ in the adapter booster which is em-
vloyed in the base plate to recelve the tall fuze. The AN-M34 uses the M102
adaoter booster, the AN-M66 uses the M115 adapter booster, and the AN-ME6AL1
uses the M115A1 adapter booster. The Al modification aleo includes two base
plate locking nins fitting into the maln filling, preventing removal of the
base plate, and a groove in the internal threads of the base plate whioch
mates with the hole of the M115A1 adaoter booster to receive a locking vin,
supplied enly with anti-withdrawal fuzes. ith this oin held in place by
the fuze body, the adapter booster oannot be extracted.

A heavier nose section distinguishes the AN-ME6AZ2 from the AN-ME6Al.

B-29 attacks on Javan have shown that aerodynamic forces at high altitudes
of bombing (over 25,000 ft.) are causing the tall assemblies of G.P. bombs to
deform, thus inducing erratic bomb flight and side impact, Until standard
heavier gauge fins are available, reinforeilng fin kit consisting of angles,
brackets, and plates are being issued to strengthen tall assemblies.

For Construction of Body, Susvension, Color & Markings, Type of Filling, and
Tail Construction, see Introduction, vage 37 .
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DATA: U. S, ARMY BOMB
ov LEBGYH & s s 1 25,
BODY DIAMETER . . . . . 3 fe 2 ine
WALL THICKNESS . . . . . 1.2 im, . G.P.
TAIL LENGTH . . . . . 10 ft. 4 in. I2,000 LB. G.P.
TAIL WIDTH SR a e e
TATL WEIGHT
T 10
WEIGHTS:
Type of Fil « « « « Torpex Tritonal
Totoh Wotgnt € 1 1l i1es0 1 110950 15
=] (] S B. 8.
cn;.}lt.n-uo....ui 438
FUZING:

British Tail Plastol No. 58 Mk I

BODY CONSTRUCTION:

The body 1s manufactured in two different ways. The Britigh produced model igs
of cast steel, with a solid noge plug and with three exploders fitted 1200 apart
in the taill. The bomb bodies are issued with exploders inserted, and the ex-
ploders tubes are sealed with shipping plugs. The eventual American T10 will
conelst of five sectione welded together. The solid nose and base section will
be of forged steel, while the three center sections will be fabricated from
rolled plate, longitudinally welded, taper-bored internally and then set in a
die to form the external contour,

The tall is tttmﬁlﬂ. to the after end of the bomb body by 12 studs. A oylindri-
cal metal cowling placed between the bomb body and the tall cone, enhances the
streamlining of the bomb.

TAIL CONSTRUCTION:

The special tail unit, No, 78 Mk I, is constructed of 1light alloy and consists
of a cone to which are atta four fins of streamline oross-section.

fins are set at an angle of 5° to the axis of the tall cone, giving a slight
right hand spin to the bomb as it falls. The Tail fite over twelve 7/18 in.
stude fitted into the bomb body and 1ls securely fastened to the studs

S8immonds nuts. Three hand-holes in the tall cone give ready access to the
three tail plstols.

—

SUSPENSION:
The bomb is suspended in the plane by twin suspension slings.

FILLING: <
The bomb body contalns an explosive filling of Torpex with a 1 in. layer of
TNT topping added to the after end. Four inches of woodmeal/wax composition
is then added, and the filling sealed with a 1/2 in. plyboard washer, The
‘three exploders pass through holes in thie washer and are held in place by a
heavy base plate, which is secured by bolts to the bomb body.

REMARKS:

Thie bomb 1s designed for limited operational use, and its employment will be
restricted to specially adapted very heavy bombers. Although designated a G.P.
bomb, the T10 is essentlally a deep penetration bomb (though not armor or
conorate piercin%) depending for ite effect upon the production of heavy shock
waves as a result of the-explosion of its maln charge deep within the earth.

The T10 is the Amerioan designation for the British 12,000 1b, D.P. (Deep Pene-

;r;ugn)b"!'an‘boy' bomb, Except for size, it 1s similar to the Tl4, 22, 1b.
.P. bomb,

e
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DATA: U, 8, ARMY BOMB
OVERALL LENGTH. . . . . 25 ft. 6 in.
BODY LENGTH PR et bt Tl R S :
BODY DIAMETER - .5 25,30 in, )
WALL THICKNESS . . . . 1.75 in, 22: 000 LB. G.P.
TAIL LENGTH . e s o 13 £%. 4 in.
T S .. ..4ft, 41in.(scross fins)
TAIL WEIGHT ’ & & e
T 14

WEIGHTS:

Type of Fil s &« & «» TOPpEX Tritonal

Weight of F « « « 9200 1lbs. 9440 lbs.

Total W t + « » 21,875 1lbs. 22,115 "1bs,

Chg / Wt, Ratio CR 43%
FUZING:

British Tall Pistol No. 58 Mk I

BODY CONSTRUCTION:

The body is manufactured in two different ways. The British produced model is
of cast steel, with a solid nose glug and with three exﬁodem fitted 1 apart
in the tall, The bomb bodies are lasued with exploders inserted, and the ex-
ploder tubes are sealed with shipping plugs. e eventual American T 14 will
conslet of five sections welded together. The solid nose and base sections

will be of forged steel, while the three center sections will be fabricated
from rolled plate, longitudinally welded, taper-bored internally and then set
in a dle to form the external contour,

The tall is attached to the after end of the bomb body by 12 studs. A eylindri-
cal cowling, placed between the bomb body and the tall cone, enhancea the
streamlining of the bomb. .

TAIL CONSTRUCTION:

The special tall unit, No. 82 Mk I 1s construoted of light alloy and conelsts
of a cone to which are attached four fins of streamline cross-section. The
fins are set at an angle of 5° to the axis of the tall cone, giving a right-
hand epin to the bomb as it falls. The tall fits over twelve 7/16 in. studs
fitted into the bomb body and 1s securely fastened to the studs by Simmonds
nutu.lThroa hand-holes in the tall cone give ready access to the three tail
pietols.

SUSPENSION:
The bomb is suspended in the plane by twin suspension slings.

FILLING:

The bomb contains an explosive filling of Torpex or Tritonal with a 1 in. layer
of TNT topping added to the after end. Four inches of woodmeal/wax composition
1g then added, and the filling sealed with a 1/2 in, plyboard washer. The three
exploders pass through holes in this washer and are held in place by a heavy
base plate, which 1s secured by bolts to the bomb body.

REMARKS:

This bomb 1s designed for limited operational use, and its employment will be
restricted to speclally adapted very heavy bombers. Although designated a
G,P, bomb, the Tl4 1s essentially a deep penetration bomb (though not armor
or concrete plercing) depending for its effect upon the production of heavy
lhog: waves as & result of the explosion of ite main charge deep within the
earth.

The general arrangement of this bomb 1s identical to that of the 12,000 1b,
T10 illustrated on page 6D . The two bombs are identical in all respects, the
T14 being merely an enlarged version of the TlO,

ghe T14 1a American designation for the British 22,000 1b, D.P. "Grand Slam®
omb .

.
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JB-2 BOMB |
JB-2 BOMB JB-2 BOMB

2000LES. LL.TS




U, 8, ARMY BOMB

2
i
5
s

« 46 1n.

5. Lo 2000 LB. LG

FORWARD DIAMETER . . . . .. 28 in.

REAR DIAMETER . . « . » . 33 in,
T9

WEIGHTS:

Type of Fill Sl e e e TR BUNAL

Welght of Fill N A . » 1875 lbs.

Total Weight PPN 2 T2 i ¢

Chg / Wt, Ratio , . . ., . .89 %
FUZING:

The 2000 1bs. L.C. bomb takes two series of athwartshipe fuzes, the elec-
trical T74 geriee and the mechanlcal T84 gerles, A nose switch, T8, closes
the electrical circuit at the moment of impact; an inertla switch, T9 com-
pletes the electrical circuit to the T74 on impact.

BOMB CONSTRUCTION:

Although designated a bomb, the T9 ig more properly a warhead for the JB-2,
the American adaptatlon of the German V-1, a pilotless winged misslle which
is Jet propelled. Constructed of aluminum, the head le roughly cylindrical
in shape, positioned aft of the nose plece. To assemble the warhesd to the
fuselage, four mounting lugs on the warhead are allgned with four lugs on
the fuselage, and then bolted together.

FILLING:

Tritonal 1e the maln £illing, a mixture of 80% TNT and 20% Aluminum powder,
designed to give maximum blast effect.

COLOR AND MARKINGS:
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‘ 4000 LB
‘ LIGHT GASE BOMB
AN-M56

4000 LB. l 4000 LB. |

| LIGHT GASE BOMB | LIGHT CASE BOMB
| AN-M56 ‘ AN-M56

Fin RSSEMBLY FIN AssEMBLY 7 ) PN ssseusLy |
= |5 TAL Fuze TAIL FUZE E % TAIL FuZE
Wi ; FIN Lok NUT y et j FN Logk T o N Lock wuT
L4 X " BASE PLUG 1 ot e 3 BASE PLUG BASE PLUG
\ HOM DELAY PRIMERDST . MOM DELAY PRIMERDST NON DELAY PRIMERDSY
ADAPTER BOOSTER - ADAPTER BOOSTER A0APTER 800STER

| = AUNILIWRY BOGSTE
| FUZE SEAT LINER b
NOSE FUZE

| ABOLURY
FUZE SEAT LINER »
NosE Fuze

FUZE SEAT LINER
HOSE FUZE
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DATA: ARMY-NAVY BOMB
P e SRR SR & L o € S
BODY LENOTH 0 . . o o «.s o o 94,8 in,
BODY DEAMETER . . . . . . . . + 34.0 in. 4000 LB. LC.
WALL THICEMESS , . . - . + » - .« 0.37 in. -
TAIL LENGTH i e 4 SR B Dk
TAIL WIDTH YT AR A e ST T
TATE WEIOHT " . ... . . b e 95,0 1W8, e
=}
AN-M56AL
(Service)
WEIGHTS:
Type of Fill A EISRCl A T Amatol 50/50 Amatol
Welght of Fil . . & 3362.0 1bs. 3245 1ba. 3238 1bs.
'l'ota} Weight v e .« 42050 1bs. 4085 1bs. 4232 1be,
Chg / Wt. Ratio , . . ., 80,0 % 79.0 % 76.5 %

FUZING:

Nose: AN-M103A1,AN-M103, M103, M135, M135A1, M136, ML36AL, M139, AN-ML30
M140, AN-M140A1l, M149, M163, M164, M165, MK239,AN-MKP19 |set for ﬂifcan—
taneous action always

Tail: AN-M102A2, AN-M102A1, M162 (Non-delay action)

BOMB CONSTRUCTION:

The body is made of several cast pleces welded together. The side walls
have a minimum thickness of .3 inch and a maximum thickness of .5 inch.
Closed at the base by a female cap, 1t has a rounded nose and parallel side
walla, Suspension is by means of two lugs welded to the case 15 inches on
either side of the center of gravity. The normal box tyve tall is modified
on this bomb :.g eight additional strut rods to give increased stability for
this large bomb.

FILLING:

The standard filling for this bomb at present is cast TNT, but some bombs in
the future will be loaded with Tritonal. A full length M11ll auxiliary
booster 1s emnloyed to insure complete detonatilon.

COLOR & MARKINGS:

Olive grab overall with one inch yellow band around noge and conical seotion
of bomb.

REMARKS:

The AN-M568A1 differs in that provision is made for a holsting lug to be
added at the center of gravity between the suspension lugs and also for
two other susvension lugs to be screwed into the bomb body, 22% degrees
removed, for susnension in British planes.

The AN-M56 and AN-MS56A1 are not procured by the Navy at the present time,
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1000 LB. SEMI-ARMOR PIERCING BOMB AN-M59

HOISTING LUG SAFETY (FAHNESTOCK) CLIPS
ARMING WIRE TAIL FUZE, AN-M102A2
SUSPENSION LUG FIN ASSEMBLY

EXPLOSIVE
(TNT OR AMATOL)

FIN LOCK NUT
BASE PLUG

ADAPTER BOOSTER
AUXILIARY BOOSTER®

TRUNNION
TRUNNION BAND (REMOVABLE)
LUG, SINGLE SUSPENSION - BRITISH

CIIOINL

NOSE PLUG

e




0,8, ARMY-NAVY BOMB
DATA: 500 1b. 1000 1b.
LEN o wes n DT AN 69.3 in. 500 a |°°° LB-
BODY LENGTH oo w488 AN, §7.3 in.
BODY DIAMETER . . . . 11.8 in. 15.1 in. S.AP
WALL THICKNESS . . . . 0.75 in. 1.0 in,
TAIL LENGTH o« s.e. s 15:006 In. 16.8 in.
TAIL WIDTH o b e oAl Ny 20,7 41, AN-M58 500 1b.
TAIL WEIGHT ol et B Y B Y 17.0. 1bsa. AN-MB8A1 (500 15_2
AN-MEBA2 (600 1b.
AN-MES 1000 1b,
AN-M52A1 (1000 1b.
AN-M58 Obsoleecent)
Others Service)
WEIGHRTSL AN-M58 AN-M58AL AN-M50
T of P11 T.N.T. T.N.7. PiN.Ts
Weight of Fill. 160 1bs. 162 1bs, 320 1lba.
rot-} Welght 472 1bs. 494 1be. 995 1lbe.
Chg / Wt. Ratio 33.9% 31.0% 32.0%
FUZING:

For ordinary use, only tall fuzes are employed in S.A.P. bomb, but AN-M103 -
fuzes and variations of this fuze can be employed for fragmentation effect,
in which case a non-delay orimer detonator 1s employed in the tall fuze.
Otherwise, in regular missions a short delay primer detonator 1s used in
the tail fuze, with a shlpving plug in the nose,

Regular M 1 (Tail fuzed only)
ol =-M101A2, AN-M101Al, M161
1000 1b.: AN-M102A2, AN-M102A1, 162

ecial Missions (Fragmentation effect)
o88: AN-M103, AN-M103A1, M135, M135A1, M136, ML36A1, 139,
AN-M139A1, M140, AN-M140Al, M149, M163, M164, M165, MK239
Tall:

500 1b.: AN-M101A2, AN-M101Al, M161
1000 1b.: AN-M102A2, AN-M10Z2A1 M162

ther Missions (Tall fuzed only)
MW M113A1, M113, M116 (minimum altitude)

M124, M124AL, M133 (long del:i)
1000 1b.: M114, M114A1, ¥117 (minimum altitude)
M125, M125A1, M134 (long delay)

4isecio
éoae: M168(T51E1) ,T82
Tail

L
500 1b.: AN-M101A2 (to detonate bomb in event of VT fuze fallure
1000 1b.: AN-M102A2 (to detonate bomb in event of VT fuze fallure

BOMB CONSTRUCTION:

8.A.P. bombs are of single plece construction, elther cast or spun, slightly
gtreamlined in shape with semi-pointed noses. The threaded nose ovening re-
celves a fuze seat liner and a steel nose olug, which can be removed allowing
an lnstantaneous nose fuze to be inserted when fragmentation effect 1s de-
gired. Susvension luge are welded to the case in a manner similar to G.P.
bombs (see Introduction, page i’f_{); for dive bombing, trunnions on a band
may be installed, The box type tail is characteristic of that used on G.P.
bombs (see Introduction, page 57 ).

FILLING:

Cast "NT 1s being used currently with a wax pad emoloyed in the nose to
cushion the exvlosive against premature detonation on imvact with an armored
target. One M104 auxiliary booster 1s used, vositioned Just forward of the
M102 adanter booster. In the future, Army S.A.P. bombs will have Picratol
as their main charse, the filling now standard for the 1103 2000 1b. S.A.P.

COLOR & MARKINGS:

Olive drab overall with one inch yellow band around nose and base and 1/4

inch yellow band around center of gravity. PFombs having wax in the nose can

be identified by the marking "with nad". Present production eliminates 1/4
d,

R H

In the AN=M58A1l, 9,5 1lbas of Amatol are removed and replaced by 31.5 lbs. of
steel to increase the penetration of the bomb, To enable these S,A.P, bombs
to be used with anti-withdrawal fuzes, the AN-M5842 and the AN-MS59A1 incor-
porate base plate locking pins and the M102A1 adapter booster, thus prevent-

ing removal of the base vlate and adapter booster,

662970 O - 45 - 6 o
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ZAZai U. S, ARMY
GTH < P s 88.5 in.
gg% gmmm 7 e R SR ol e gg-gslil
WALL THICKNESS ., . ¥ . . 1,3 in, L . N 1
TAIL LENGTH P O R N e e Y 2000 B s A P
TAIL WIDTH el . 25.8 in.
TAIL WEIGHT « 52.7 lbs.
M 103
(Bervice)
WEIGHTS:
Type of Fill ) e 8 BN A1 e s
Ioightorﬂm Ll S R R
. . »eow e a w2009 1b8.

Total Weight
thu} lt.sgauo
FUZING:

Unlike smaller S.A.P. bombg, the M103 has a solid nose, peraitting tail
fuzing only. '

ey i e R

Regular Missions:
AN-M102A2, AN-M102A1, M162

Svecial Mlssions:
¥11l4, M114A1, M117 (minimum altitude bombing)
M125, M125A1 (long delay) ,M134

BOMB CONSTRUCTION:

The body of the M103 is fabricated from seamless steel tubling, somewhat
streamlined in shape and with a semi-pointed nose. No provieion is made for
nose fuzing in this bomb, Suspension lugs are welded to the case in a manner
similar to the GP bombs (See Introduction, page 37 ). Trunnions on a band
may be fitted for dive-bombing. A box type tail 1s employed as on the G.P.
bombs (See Introduction, page 37).

FILLING:

Picratol, a mixture of 52% Explosive "D" and 48% TNT ia poured as the main
charge, with a wax pad in the nose to cushlon the exvlosive against premature
detonation on impact with a hard target. The M115A1 adapter booster re-
places the W102A1 fitted in the AN-M58 and AN-M59 S,A.P. bombs.

COLOR & MARKINGS:

Clive drab overall with 1" yellow band around nose and base and 1/4 inch
yellow band around center of gravity.
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1000 LB.

ARMING WIRE
HOISTING LUG

SUSPENSION LUG

EXPLOSIVE “D”
TRUNNION
LUG SINGLE SUSPENSION - BRITISH

ARMOR PIERCING BOMB, AN-MK. 33

FIN LOCK NUT
. BASE PLUG
AUXILIARY BOOSTER (1)

lsady

L]

FIN ASSEMBLY

SAFETY (FAHNESTOCK) CLIPS
ARMING BRACKET=
TAIL FUZE AN-MK. ua:




DATA; 1000 1b, 1600 1b.
!;ﬂ !!-HE 1 ARMY-NAVY BOMES
LENGTH 3.0 in. 0-40,
BODY gnmn :6.0 in, gz.g g.
BODY DIAMETER 2.0 0. . .
VALL TRICKNESS 1usm 000 & 1600 LB.A.
TAIL LENGTH 17.0 in. 20.5 in,.
TAIL WIDTH 16,0 1in. 20.6 in.
TAIL WEIGHT :
AN-Mk 33 (1000 1b.
AN-Mk 1 (1600 1b,
(Service)
WEIGHTS: 1000 1b, AN-ME 33 1600 1b, AN-Mk 1
Type of Fil Exploeive D,Cast TNT Exp.osive D,Cast TNT
> Weight of Fill 140 1bs. 215 1bs.
!otu} Weight - 1025 1bs. 1590 1bs.
Chg / Wt. Ratio 14,0 £ 14.0 %
FUZING:
Tall: AN-Mk 228 (.08 sec. delay)
L} BOMB CONSTRUCTION:

The bodles are of single plece, forged, machined construction with polnted
noses, parallel sides and slight boat talling, The base plate 1s of the
male type. Suspension in the Mk 1 1600 1b, design was by means of lugs
welded to bands, the bands being positioned by grooves on the external bomb
surface., The newer designs, AN-Mk 1 & Mk 33 are suspended by fittings

which sorew into holes drilled in the bomb case and seoured by bolts, The
normal box type tall assembly is used on these bombs. (Introduction, pg 37).

FILLING:
The main filling of these bombe is pressed Explosive "D or cast T.N.T.
The tall fuze pocket requires the use of the Mk 1 granular T.N.T. auxiliary
booster,

COLOR & MARKINGS:
Olive drab overall with 1" yellow bands around nose and base and 1/4% {:&w
band around center of gravity. Reocent production eliminates the 1/4"
The Mk I 18 grey over with a yellow diso.

REMARKS:

The later Mk I bombs were groovod to position the suspension band. Older
bombs had a stud which fitted into a hole in the bomd bo_dy.
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RESTRICTED

MKI7 MOD I,MKI7 MOD 2,MK 44 DEPTH BOMB

MARK 17 MOD. 1+ OR AN.MARK 17 MOD, 3, TNT LOADED, WEIGHS 113 LBS. AN-MARK 44, TORPEX LOADID, WEIGHS 130 LBS

* AUKILIARY BOOSTERS
FUZE SEAT LINER
NOSE BUSHING “

FIN ASSEMBLY

FORK REST
TRUNNION
TRUNNION BAND (REMOVABLE)

HYDROSTATIC FUZE AN.-MK 134 CANNOT §E
ADAPTRR INSTALLED WHEN TRUNNION BAND IS USED

SANTY FAHNEIIOCK CLWS LUG, SINGLE SUSPENSION
NOSE FUZE AN.MK. 19 (AMERICAN OR BRITISH)

FUZE ADAPTER

ARMING WIRE

THT OR TORPEX
AUXILIARY BOOSTER

FIN ASSEMBLY
FORK REST
HYDROSTATIC FULE AN-MKT34
TRUNKION

TRUNNION BAND (REMOVABLE)

LUG SINGLE SUSPENSION
(AMERICAN OR BRITISH TYPE)

SAFLTY g
(FAHMESTOCK) CLIPS - NOSE FUZE AN.M103

MK 41, MK 47 DEPTH BOMB

AN .MARE &1, THT LOADED, WEIGHS apppOxidAaTELY 393 LS AN.MARK 41, TORPEX LOADED, WEIGHS APPRONIMATELY )50 LES
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DATA: Mk 17-2 Mk 41 ARMY-NAVY BOMBS
ggg&u. LENGTH ﬁl':l! in. l!”.g E!. . 325 50 LB
LENGTH 31.1 An, .8 in.

BODY gﬂlﬁlﬂm lg.gﬁl.n. 13.861:;1 ] 3 *

WALL KNESS .06 in, . .

TAIL LENGTH 20,2 in. 24.6 in. DEPT H

TAIL WIDTH 20.8 in. 15.4 in,

TAIL WEIGHT Mk 17 (T.N.T.)

Mk 17-1 T.N.T.

NOTE; Mk 17-2 & Mk 44 have round nose, can use Mk 17-2 T.N.T.
flat noee attachment; Mk 41, Mk 47 are Mk 44 Torpex
flat nosed; Mks 44, 47 weigh 350#, use Mk 41 T.N.T.
™X. Mk 47 Torpex

WEIGHTS: . ME17-2 Mk 44 . Mk 41 Mk 47
T of Fill T.,N.T, Torpex T.R.T, Torpex
'ﬁ;ht of Fil 224 1lbe, 249 1bs. 227 lbs. 252 1lbe.
'!Dil) Weight 325 1be. 350 1lbs. 347 1bs, 365 1lbs.
Chg / Wt. Ratio 68,9% 71.1% 65,4% 70.8%

FUZING:

Because of numerous instances in water crash landings where depth bombs fuzed
with the AN-Mk 224 or AN-Mk 234 exploded, these two fuzes have been suspended
from use, As a consequence, the Mk 17, Mk 41 and Mk 44 may be used only if a
nose impact fuze ls instalied. i

Nose: AN-Mk 219 will not arm 1f dro;;god from below 2600 ft. when used on bomb
with flat nose attachment or flat nose. Requires auxliliary booster and
Mk 219 adapter ring. Gives instantaneous action,
Mk 221, Mk 239, delay of .0l seconde; will not arm on flat nose if drop-
ped from below 2500 ft.
AN-M103, AN-M103A1 (Inetantaneous only); special vanes for flat nose bombe,

BODY CONSTRUCTION:

Mk 17-2 and Mk 44: These depth bombs are made with round noses welded to a
oylindrical steel tube. There 1s a strengthening diec around the nose and a
steel strip along the suspension luge to reinforce the body., The transverse
fuze pocket is 11.9 in, aft of the nose., To prevent ricochet and improve under-
water trajeotory a flat nose attachment is made for these bombs, the attach-
ments being in the shape of a bucket which fits down over the nose and is
filled with ilutu' of paris, increasing the weight of the bomb by 44 lbs. Bomb
case extremely thin.

Mk 41 and Mk 47: These bombs constructed with a flat nose, there being a

slight taper from the walle to the nose, The body is in three pleces, the sides

Bging tubular with a transverse fuze pocket tube welded in place 15 in, aft of
e nose,

SUSPENSION:

Suspension of thege bombg is by the usual dual or eingle lugs, the lugs being
welded to the bomb. The single lug is actually somewhat different than is
usually found, being in the form of a bracket rather than a lug, Trunnions on
a band are for displacement gear in dlve bomblng.

TAIL CONSTRUCTION:

Instead of employlng the box type tall these bombs use a drum tail. Looking
at 1t from the after end, 1t 1s cilroular and has four fins extending at right
angles to each other. The fins are spot welded to a cone which-fite over ti
after end of the bomb, The fins are also spot welded to the drum shroud., The
tail 1a bolted onto the base of the bomb,

COLOR & MARKINGS:

Olive drab overall with 1" {ellcw band around noee, 1" band on each eide
around athwartship fuze well, and 1/4" band around center of gravity. TNT
loaded bombs have weight and Mark number stencilled in yellow; Torpex loaded
have ltems stencilled in blue,

REMARKS:

The Mk 17 = 325 1b. bomb is TNT loaded but has a light tall asesembly; the
Mk 17-1 18 the same except a sturdler tall assembly is used; the Mk 17-2 is
similar to the Mod 1 but has a larger filling hole.

The Mk 17 is obesolete; the Mk 17-1-2, the Mk 44, 47, and 41 are obsolesocent,
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AIRCRAFT DEPTH BOMB
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RESTRICTED

MINE, MK.I3 AND MODS.

CLOCK DELAY MECHANISM WELL

TAIL GOVER

MICROPHONE

MK.I3. MOD.5

MK.I3 MODS.0.3.4
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RESTRICTED U, 5. NAVY MINE

et 1000 LB. AIRCRAFT

LENGTH OVERALL + + « « o o o ¢ & « o« 68,75 in,

DIAETER MINE

CBBG o o ¢« ¢ o o o s 0 o 0 o s o o 19,876 in.

PR T R S S S T 1 B Ground Influence Fired
Fins on tall section » « « « « « « 2£5.50 in, Mk 13 Mod O Magnetic Induction
Mk 13 Mod 3 Magnetic Induction
Mk 13 Med 4 Magnetic Induction
Mk 13 Mod 5 Acoustic
(Service)
WEIGHTS:
SR Mk 13 Mods 0,3,4 Mk 13 Mod 5
Type of Filli PR 5y (5 Torpex T.N.T. Tpex
Weight of Filling. . . « 640 lbs. 700 1lbs. 640 1bs. 700 1bs.
Total Weight « » « + » « 1030 1bs, 1090 lbs, 1000 1bs., 1060 1bs.
Chg / Wt. Retio . . . . 62.0% 63.3% 64,08 66.0%
s « o« 430 lbs. 490 lbs.

Negative Buoyancy
FUZING:

For Use as Mine: Athwartship - Mine Mechanisms

Forward well: Extender and Booster
After well: Clock Starter and Clock Delay

For Use as Bomb:
Nose: AN-M103, AN-M103Al, mss'. M135A1, M136, M136A1, M139, M139Al,

AN-M139A1, M140, M140Al, AN-M140A1, M149, M163, M164, M165
AN-Mk 219 (by using adapter ring and one Nk 1 sux. booster).

GENERAL:
The Mk 13 is designed as & ground influence mine, laild offensively by air-
craft from altitudes of 100 to 500 feet in 16 to 75 ft. of water (40-100 ft.
for Mk 13-5) against surface craft and up to 500 ft. against submarines.
The Mk 13-0-3-4 are magnetic induction mines using the M-4 Search Coil
firing mechanism, while the Mk 13-5 is an acoustic mine utilizing the A-3
acoustic firing mechanism,

When dropped as a bomb, the minimum sltitude of release for the mine is
1200 ft. to ensure pilot safety. Because of the shape of the mine, the
standard bomb nose fuzes require longer air travel to arm.

MINE CONSTRUCTION:

The body is a cylindrical steel case with a welded hemispherical nose con=-
teining a fuze seat liner which houses an adapter ring and two Mk 1 auxiliary
boosters, The cylindrical tail section is of a smeller diameter and is
welded to the body. The dome steel tall cover of the Mk 13-5 1s modified

to contain the MI-2 microphone; the rubber diaphragm microphone cover of

the Mk 13-5 is stamped with the word "BRUSH". Horizontal suspension is
accomplished by either of three sets of lugs placed 45° apart; each set
consists of two stendard lugs 14 in, apart.

COLOR AND MARKINGS:
Black overall.

REMARKS :

The Extender and Clock Starter are functioned by hydrostatic pressure at a
depth of 16 ft. or greater. The Clock Delay runs off in 45 minutes to arm
the mine.

The Mk 13-3 ia & Mk 13-0 fitted with the Tail Parachute Pack Mk 1.

In the Mk 13-4, the Extender and Clock Starter are modified for shallow
water plenting, allowing the mine to function in 10 ft. of water. In
other respects the Mk 13-4 1s identical to the Mk 13-0.
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MINE, AN-MK 26 MOD.!

FUZE ADAPTER

CLOCK STARTER AND
DELAY MECHANISM POCKET




SONFIDENTIAL ' U, 8, NAVY MINE

R I 1000 LB. AIRCRAFT

With parachute pack . . . .
Without parachute pack . . ., 64.5 in.

DIAMETER _ MINE

O0AB8 . . < ¢ o s s o = + o » 18,888 in,

Tall section . . . . « « « » 15,756 1in, AN-Mk 26 Mod 1

Parachute pack .+ « . + . + » 18,50 in, Ground, Influence Fired

(8ervice)

WEIGHTS: =

Welght of f111ing . . « « « « « 8. 8.

Total welght + s s s s ¢+ 1000 1bs. 1060 1bs.

Charge/Weight ratio o i s sra-ae s A 49.5

Negative buoyaney . « . « « « 400 l1bs. 480 1bs.

FUZING:

For Use as Mine: Athwartship - Mine Mechaniams
Forward Well: Cloock stargc' and Clock Delay
After Well: Extender and Booater

For Use as Bomb:
Nose: AN-M103, AN-M103A1, M135, ML35A1, M136, M136AL, M139, M130A1,
AN-M139A1, M140, M140A1, AN-M140A1, M149, M183, M164, M165,
AN-Mk 219 (with adapter ring and additional Mk 1 Aux. Booster).

KINE CONSTRUCTION:

The AN-Mk 26-1 oconsists of a oylindrical steel case with a welded hemigpheriocal
nose and tapered tall section, The tall is closed by a concave cover seourad
with cap screws. A ring for mounting the parachute assembly 1s welded around
the after end of the case, The Tall Parachute Pack, Mk 1, containing Parachute
Mk 2, 1s fitted to the tall when the mine is 1n¢taliod in plane. This para-
chute slows fall of the mine thru the air to lessen shock of water impaot, and
is released from the ocase on striking water by an impact release mechanism,
Suspension 1s horizontal, two standard luge being welded onto the body 14%
apart and placed 90° from the eide pockets, There is a removable British
eingle suspension lug 180° removed.

COLOR & MARKINGS:
Black overall.
REMARKS:

Normal Use: As ground, magnetic induotion mine (M-9-1 Search Coil firing mech~
anism), Aimrm laid, with parachute (Release altitude - ft.
or higher). Laid offensively in depths of water from 16 ft, to
120 ft. against surface oraft, and up to 500 ft. against submarines.

Extender and Olock Starter are functioned by hydrostatic pressure
:t e-pth: of 16 ft, or greater. Clock Delay runs off in g:';o mimutes
0 arm mine,

Use as Bomb: This mine 1s poorly suited for use as a bomb since aocurate dropp
achute is Aifficult; and Af parachute is not used, the ““1!8

by
tunbles. TFuzes mm;w_g.m to arm than usual because
of the shape of the mine manner of fall thru the air.
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U.S. FRAGMENTATION BOMB (BUTTERFLY)
M 83
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’_mnmm
DATA; - U. 8. ARMY BOMB
BoDY LEworR e 3 0in
BODY DIAMETER . . . . . . . 3.1 in. 4 LB. FRAG
::lé{lgggm s tenahar in e e mhC AN
T,
TALL VIDM (BUTTERFLY)
M B3
(Service)
WEIGHTS:
ety e P ;
e B PO R
FUZING:

M 129 (Air or ground burst)
M 130 (Time maximum 30 min.)
¥ 131 (Anti-disturbance)

BODY CONSTRUCTION:

The bomb body 1s cylindrical in shape, cast in two halvee and welded together,
The fuze cavity is siltuated ath‘u‘artehigu in the body, ie 1-3/4 inches in
dlameter, and 1s threaded with a left-hand thread. 'f‘he left-hand thread

is to prevent unscrewing of the fuze while the bomb 1g in flight.

ARMING

VANE ASSEMBLY:

The vane assembly consists of four pleces hinged together - two semi-
cylindrical surfaces (wings) and two diece (propeller blades) inclined at
a slight angle. While the bomb 1s still in the cluster the vane assembly
is folded around the bomb to form a cylindrical casing which can be
closed againet the pressure of the vane coll eprings by means of a safety
clip. The arming spindle projecte through the bomb casing.

When the bombs are packed in the cluster adapter the safety clips are
removed but the bombs remain in thelr closed status due to thelr proximity
to each other. When the cluster adapter bursts open the bombe scatter ani
the vane assembly on each bomb is spread open by the force of its coil
springs. The vane assembly is forced to the top of the arming spindle

by alr resistance, where the square head on the spindle engages the square
hole in the assembly. The two "wings" reduce the velocity of descent of the
bomb. The two "propellers®, being eet at angles to each other, cause the
vane assembly to turn in a counter-clockwise directlon, thereby screwing
the arming spindle out of the fuze body and permitting the fuze to arm.
The arming epindle 1s not completely withdrawn from the fuze, being re-
tained in the fuze by a collar on the spindle.

COLOR AND MARKINGS:

The bombe are painted olive drab with a .5 in. yellow band running hori-
zontally around the folded ®"wings".




RESTRICTED

BUTTERFLY BOMB CLUSTER ADAPTERS

-

M29 CLUSTER (MI6 CLUSTER ADAPTER)
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bawa: s e MI5, MI6

AMETER. e e an
BODY D ;0 th. * n,
TAIL WIDTH 11.0 in. 18.2 in.
WEIGHT LOADED 165 1bs, 4185  1bs. CLUST ER ADAPTERS
FUZING:
M166 (replacing M111A2) M15A1
AN-M146 (subsitute for M1B55) M15A2
M11142 (to be used iT neither M155 and M146 M16A1
avallable. Partially arm by rotating
vanes 130 turns clockwise).
GENERAL:

The M15 is a cylindrical sheet metal case which opens longitudinally, being
hinged at the rear and closed by a nose cup. When loaded it contalns twenty-four
4 1b, rr:g. bombe, forming the M28 oluster. The cluster is designed to fit 100 1b,
bomb stations.

The M16 is similar to the M15 except for size. The M16 contains ninety 4 1b.

frag. bombs when loaded and forms the MZ29 cluster., The adapter 1s loaded with

bombs in wafer form, each wafer being comprised of 10 bombs. The cluster can be

;:rried on any 500 i‘b. bomb station. It has a third lug for susepension in
itish planes.

OPERATION:

Clusters are released from altitudes of not less than 3000 ft, and not more than
5000 ft. Fuze settings for functioning after release are varied from 5 seconds
at minimum release altitude to 8 seconds at maximum release altitude, When

the fuze fires it releases the nose closing cup, allowing the adapter to open
and release the bombs. The bombs scatter to form a pattern over an area of
approximately 300 by 200 ft.

REMARKS:

The M28A1 cluster is the same as the M28 except that it incorporates a spoiler
ring around the nose and a drag plate secured to the tall by four sorews. These
two devices were added because the dropping altitude for the M28 was limited by
the high velooity attained by the olusters at high altitudes, resulting in
to the butterfly when the cluster opened, When dﬂg plates and epoller rings are
used, the recommended release altitude 1s 1500 feet with a slx second fuze set-
géong, or higher altitude which will open the cluster at a height between

0 and 2 feet,

The M28A2 and M20A1 olusters modify the M28A1 and M2SA1 clusters by newly de-
signed locking oups, which are secured to the cluster adapter by two slotted
sorews. The M16 oluster adapter becomes the M16A1 and the M15A1 becomes the M15A2.
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a

DATA: ARMY-NAVY BOMBS
LEN v Ry e DA,

BODY LENGTE . 11.3 in.

BODY DIAMETER . 3.6 in

i R 20 LB. FRAG.

TAIL WIDTH 5.1 in.
TAIL WEIGHT 1.6/1bs
AN-M41 (20 1b.) and Al Mod
M48 (20 1b,) Practice

WEIGHTS:

Type of Filling. . . . T.N.T.

Weight of Fi » + o 2.7 1bs,

To Welght . . . . . 20.3 1bs.

Chg / Wt. Ratio. . . . 13%
FUZING: X

AN-M110A1; M110; M109; AN-M120; AN-M120A1; M158

BODY CONSTRUCTION:

Bomb is constructed of the follwing: (1) cast steel nose and tall pleces;
(2) seamless steel inner tube; (3) hellcally-wrapped drawn steel wire
wrapping around inner tube. The tube 18 threaded to hold the noee and
tall sections,

SUSPENSION:

For individual suspension of this bomb, a U-shaped eyebolt of steel is
welded to the body at the center of gravity for horizontal suspension, and
an eyebolt is welded to the tail for vertical suspension.

Bomb may be dropped in a cluster of 6 bombs in the AN-M1A2 or M1l cluster
adapter forming the AN-MAl or M1 cluster. The cluster adapter is made

of sheet steel, and does not use eyebolts of bombs for suspension,
TAIL CONSTRUCTION: '

Four rectangular sheet steel vanes welded to a length of 1" cast iron
pipe which screws into the base filling plug.

COLOR AND MARKINGS:

Olive drab with 1" yellow band around the nose and extreme rear of the
bomb and a " band around the center of gravity. Present production
eliminates the ;J: yellow band.

REMARKS:

Bomb is a high-level fra%mentatinn bomb and should be dropped from a
minimum altitude of 400 feet.

The Al modification of thie bomb consiste of adding a 13" shoulder
around the nose to facilitate clustering with unfuzed bombs., Heretofore
the spacers of the cluster adapter have fitted against the fuze, thereby
paking it requieite that the bombe be clustered and shirped with fuzes
inserted.

The M48 1e a practice bomb, simulating the AN-M41Al,




FRAGMENTATION BOMB CLUSTER, AN-M4

PULL WIRE SUSPENSION LUG

CLUSTER ARMING WIRE SAFETY (FAHNESTOCK) CLIP
ADAPTER AN-M3

NOSE FUZE AN-M104
FUZE ARMING WIRE

STEEL STRAP
PARACHUTE CASE
PARACHUTE
COUPLING

— SUSPENSION LUG BASE CLOSING PLUG
EXPLOSIVE (TNT) CASING

FUZE WELL CupP

FRAGMENTATION (PARACHUTE) BOMB AN-M40
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DATA3 25 lbs. ARMY_NAVY BOMBS
AN-M 40 & M 72 e 1A
LEHNOTH -« « & o5 s & w os £6a7 AN
Bonzl:;nlmm. R T T e 1%'3 i.n
BODY DIAMET, IR T R T S R S S R n.
MALL THICKNESS . . . . - . + - » « 0.56 in, 23 LB. PARA"'FRAG
TAIL LENOTH . . + + « . - + » « » 13.9 in.
BALL WIDPE ~v0 o vin smianre s e enS Ao
PATL. WEIORT o v a5 5o a's » w o5 DB ADES

AN-M 40 225 1b.) and Al Mods
M 72 (23 1b,) and Al Mods

WEIGHTS:
Type of Fil T s
Weight of rm. A L O B T
'ron} Welght'. . . . s s + » 24.5 108,
Chg / ¥Wt, Ratio. . . . . . . 11,09
FUZING:

AN-M120A1; AN-K104; M170; AN-M120

BODY CONSTRUCTION:

These bombs are constructed of the following: (1) cast steel nose and tall
pleces; (2) seamless steel inner tube; (3) helically-wrapped drawn steel
wire I'rappi.n% around inner tube. The tube is threaded to hold the nose
and tall sections.

SUSPENSION:

For individual suspension of these bombs, a U-shaped eyebolt of steel is
welded to bomb at the center of gravity.

The AN-M40 bombs are always clustered, three of the bombs with the AN-M3
cluster adapter forming the AN-M4 cluster.

The M72, slightly modified version of the AN-M40, is adapted for individual
vertical suspension and can be carried in vertical cellular racks by several
types of Army planes.

TAIL CONSTRUCTION:

AN-M40 and M72 are fitted with cylindrical sheet steel parachute housinge
which have end caps at the rear and contain a white silk parachute. The
parachute unit M3 is used in the M40 and M71 bombe; the M4 parachute unit
is used in the M72 and M73 bombs, '

COLOR AND MARKINGS:

Olive drab with a 1" yellow band around the nose and extreme rear of the
bomb and a 1/4" band around the center of gravity. Present production
eliminatee the 1/4" yellow band,

PEEARKS:
The M71 and M73 are practice bomba,

The AN-M40 and 172 are low-level fragmentation bombs and should be dropped
from a maximum altitude of 400 ft.

The Al modification of these bombs consists of adding a 134" ghoulder around
the nose of the bomb to facllitate clustering with unfuzed bombs., Here-
tofore the spacers of the cluster adapters have fitted agalnat the fuze,
thereby making 1t requisite that the bombs be clustered and shipped with
the fuzes inserted. Bombs with this modification are designated the
AN-M41Al and N72A1 fragmentation bombe with the practice bombs being
designated M71A1 and M73Al. .




RESTRICTED)
CLUSTER ADAPTER MI3 ‘

20LB. AN M4IAl FRAG. BOMB

FRAGMENTATION BOMB CLUSTER M-26




°

RESTRICTED

CLUSTERS, CLUSTER ADAPTERS

AN-M1A1 CLUSTER, AN-H1A2 OLUSTER ADAPTER:

This cluster consisting of the AN-M1AZ2 or M1l cluster adapter and six
AN-M41 fragmentation bombs, is made of shest metal and does not use eye—
bolts for guspension.

AN-H1A2 CLUSTER, AN-MLA3 CLUSTER ADAPTER:

With the modification of AN-M4l bombs to permlt fuzing in the field, the
following o es are made in the AN-M1AZ oluster adapter: (1) f1at springs
are substituted for the fuze loock plates; and (2) the suspension lugs were

o from a strip type to a type -miu- to those on G.P. bembs. The new
lugs were designed to permit suspension of the clusters in all existing types
of bomb racks. The modified ocluster adapter becomes the AN-M1A3, forming
with six AN-M41lAl1 fragmentation bombs the AN-M1AZ cluster,

If the modified cluster adapter AN-M1A3 1s used with unmodified bombs AN-M4l;
or the unmodified cluster AN-M1Al is used with modified bombs AN-M41Al; or
the unmodified cluster adapter AN-M1Al 1s used with unmodified bombs AN-M41l,
no change will be made in the designation of the AN-M1Al cluster, The bombs,
in these latter cases, will be fuzed when the bombs are clustered at the
loading plant,

Unmodified bomb AN-M4l with cluster ter AN-M1AL not suitable for Navy
use, The modified adapter AN-M1AZ2 can be used and cluster is designated

AN-H4 OLUSTER, AN-M3 CLUSTER ADAPTER:

The AN-M3 cluster adapter and three AN-M40 fragmentation bombs form the
AN-M4 oluster.

AN-M4Al CLUSTER, AN-M3 CLUSTER ADAPTER:

When AN-M40Al bombs are oclustered, the AN-M3 oluster adapter 1s still used
“thﬁz. any alteration in design, but the designation of the oluster is the
A N=¥:

M26 CLUSTER, M13 CLUSTER ADAPTER:

Description: The fragmentation bomb oluster M28 (T4E4) oconslsts of a oluster
adapter M13 to which are secured twenty 20 1lb., fragmentation bombs, AN-M41Al
in groups of ten each, The oluster is 53% inches long, 14-11/18 inches wide,
and 13-3/4 inches high,

The oluster adapter 1s a steel framework oonsisting of a tubular suspension
bar to which the suspension lugs are fitted, steel separator plates, and two
metal strape secured by release buckles, The separator plates located for-
ward of each group of the bombs are built with arming vane stops for the
M110Al1 nose fuzes used in the individual bombs. The ocluster can be adapted
for either quick or delayed opening,

Operation: Quick opening is accomplished by the arming wires which are fed
throu%h the release buckles and are withdrawn on the release of the oluster
from the plane., In delayed opening, a mechanical time nose fuze, M155 (771)
or M111A2, is sorewed to the fuze adapter in the forward end of the tubular
suspension bar. When the fuze detonates at the preset delay, the explosion
drives a steel slug rearward to cut the shear wires in both ihe forward and
aft release buokles, thereby permitting the oluster to open.

Tumbling of the M26 oluster prevents the MI1IAZ from arming correotly, and
therefore the fuze has been modified by the substitution of anemometer type
arming vane for the standard vane, 8So modified, the fuze 1g known as the
T77. Modification can be accomplished in the fleld by kits now being issued,
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RESTRICTED

M82 90 LB. FRAGMENTATION BOMB

M27 FRAGMENTATION BOMB CLUSTER
Mi4 CLUSTER ADAPTER




-

DATA: L. 3. ARMY BOMS :
R 0n s s e DE AN
BODY LENGTH T TR SIS T
Bﬂﬂ!mgnlmﬂmm.. S . éi
NEEE o e PR .
TR T R 5 3 90 LB. FRAG.
TAIL WIDTH S -k T - 52 (8
TAIL WEIGHT BSOS 5
M 82
M 27 Cluster
(Service)
WEIGHTS:
Type of Fill e e e e el b rONe B
Weight of Fill S e e it et R S LB
Total Weilght . e S e e e T AT TR
Chg / Wt. Ratio R R o P LS
FUZING:

¥103, AN-M103, AN-M103A1, M135, M135A1, M136, ¥136A1, M130, AN-M139Al, M140,
AN-M140A1, M149, M163, M164, M165, 166, T82

BOMB COMSTRUCTION:

Nose and tall pleces of cast steel screw on to a central sectlon of seamless
steel tubing. A square helical steel soring is wound around the steel tubing.
The nose and tall pleces are partially cut through to afford greater frag-
mentation. The bomb 1s suspended by single lug or in a cluster (M27) of six
bombe. The tail is of normal U.S. box constructlion and 1s secured to the bomb
by a locking ring.

COLOR & ARKINGS:

0Olive drab overall, One inch yellow band around the nose and extreme rear
of the bomb, and a 1/4 inch band around the center of gravity. Present
production eliminates the 1/4 inch band.

M 27 CLUSTER, M 14 CLUSTER ADAPTER:
GENERAL!

The M27 cluster conslsts of a 500 1b, cluster of six 90 1b, fragmentation
bombs (M82) and the cluster adavter 414 (T3), fuzed with the M155 nose fuze.

CONSTRUCTION AND OPERATION:

The M14 cluster adanter consists of two lonritudinal steel tubes, 56 inches
long, to which are welded four steel plates forming the support for the six
bombs. The lower tube serves as the backbone of the cluster and the upper
tube carries the susvenslon lugs, buckles for the releasing stravs and the
adapters for the nose and tall fuzes. The nose fuze M111A2 or M155 1s used;
however, a mechanical time fuze for the tail is not avallable to be fitted.

The cluster may be adjusted to release the bombs immediately or, through
the use of mechanical time fuzes, to discharge the bombs 5 to Qé seconds
after the release of the cluster from the plane. If it is intended that
the cluster is to oven immediately, the shear wire 1s cut after the arming
wire 1s installed and no fuze is uged.

REVARKS:

The immedliate opening of the cluster =roduces the most favorable impact
pattern. The cluster must open at a minimum altitude of 1000 feet in order
that the bomb fuze can arm.

B




o e e
AN- M120Al NOSE FUZE —_| SHORT ARMING WIRE

M 117 ADAPTER BOOSTER._

FUZE SEAT LINER
ARMING CORD

TNT SURROUNDS M 82 FRAG. BOMB

COMP. B
SUSPENSION LUG

| =]

SWIVEL LOOP

OVER-ALL LENGTH
INCLUDING FUZE ]
58°82 ‘

N7z B SUSPENSION LUGS
& 1 (ON BANDS)

[ 78]
i

1
A i

i} M 5 PARACHUTE UNIT
e ARMING WIRE

PARACHUTE

PARACHUTE | :
GCONTAINER LID 1 1 ARMING WIRE GUIDE

M86 120 LB. FRAGMENTATION BOMB
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RESTRIOTED U, 8, ARMY
o 120 LB.

DIMENSIONS OF BOMB . . . . . Refer e 67, 90#

frag. ,
PARA-FRAG.
PARACHUTE CONTAINER LENOTH . 38.6 in,
PARACHUTE CONTAINER DIAM . . 6.6 in,
PUZING .. o + « s » » » s » AN=M120 or M 86

DESCRIPTION:

The X 88 oconsists of the 90 1b, fragmentation bomb, N B2 and a parachute
unit M8 whioch is sorewed to the base of the bomb body in place of the normal
tall f:.n assembly, Both units are issued separately and must be assembled
prior to use.

The parachute unit M5 consists of a oylindriocal container housing the para-
- ohute. The 1id of the container is fastened by a latoh whioh is seoured by
the arming wire

::: go-b is fused with the AN-N120 or AN-M120A1 by using the M117 adapter
ater,

The bomb can be used in a bomb station having the olearance of a 500 1b,

bomb, and may be suspended singly or as a two-bomb oluster with the cluster
-l.-p%u' M12, One suspension lug is welded %o the bomb at the center of grav-
ity and two suepension bands are issued with the parachute unit. The larger
diameter band is secured on the parachute unit to be used in conjunction with
the suspension lug or the smaller diameter band seoured on the bomb body,

OPERATION:

The arming wire, whioh is fastened to the bomb shackle, passes through the
1u€ of the rear suspension band and the latoh on the parachute container but
not through the fuze. This seocures the latoh and prevents the parachute from
opening until immediately after release of the bomb, The arming wire whioh
passes through the fuze is fastened to the parachute by the ng ocord,

On release, the arming wire is withdrawn from the latch on the contalner, As
the bomb falls, the air stream removes the 114 from the ocontainer and allows
the parachute to open. The arming ocord is attached to the shroud line and
is pulled as the parachute opens, thereby permitting the fuze to arm.

|
|
!
: BUSPENSION:
|
|
|
|
|
|
|
|
|
|
|
|
|
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RERPTRIICTED

o — - — — — — — — w—

MIO4 AUXILLIARY BOOSTER COMPOSITION B

AN-MIO3AI
FUZE

T.N.-T.SURROUNDS

AN-MIOOA2 FUZE
(NON-DELAY)

437 MAX.

AN-M 88 220 LB. FRAGMENTATION BOMB




l CONFIDENTIAL
I DATA: AN-MBS ¥l ARMY=NAVY BOMB
OVERALL LENGTH 43,7 in. 43.7 1n,
I ggg% %mmm ag.i! in, 32,8 in.
IAMET n. 8 in,
WALL THICKNESS 1 in, 1.26 in, 22
| TAIL LENGTH 11 in, 11 in, 0, 260 LB. FRAG.
I TAIL WIDTH 11,5 ‘in. 11,5 in.
TAIL WEIGHT - 4.1 1bs. 4.1 1bs, AN-M 88 (220 1b,)
¥ 81 (260 1b.)
(Service)
WEIGHTS: | AN-M88 MB1
Type of Fil Comp. B. (TNT surround) Comp. B (TNT Surround)
. Welght of Fill: 34,1 1bs. 46,69 1bs.’
!on} Weight 260.0 lbs. 216,17 1bs,
Chg / Wt. Ratio 14.0 % 21.6 %
FUZING:

Nose: AN-M103, AN-M1O3Al, M139, AN-M139Al, M140, AN-M140A1 (All Instantaneous
Setting), M136, M135A1, M136, M136A1, M163, M164, M165, M166, TE2,M149
TE0E1l, T8O, TOl.

Tail: gu-ulogu or AN-M100Al, M161., (4 non-delay Ml4 primer detonator must
e used,

T Y TN T W W W W W W W W O —
L

BOMB CONSTRUCTION: (AN-MB88 and M81)

The AN-MBE differs from the MBl only in that it hes a .75 inch steel coll
around the body instead of the one inch. Both bombs are constructed in these
two weys. In initisl production, nose and tall pleces are of cast steel
construction screw onto & central section of seamless steel tubing. A
square helical steel spring is wound around the steel tubing. The nose and
tail pleces are partially cut through to afford greater fragmentation (this
is similar to the MB2 except for the vision for taill fuszes and the M104
suxiliary booster in the larger bombs)., The majority of AN-MS88'a and NE]'s,
however, have a one plece steel tubing, and the helical steel spring is
wound around the steel tubing, (and the helical steel spring is wound around
the tubing) for the entire length of the body.

Suspension is horizontal; two eyebolts are welded to boci along longitudinal
axis of the bomb, 14 4in. apart, A third eyebolt is welded to the body at
center of gravity 180° removed from the other eyebolts. The tail 1s the
normal box type, secured to the bomb by a locking ring.

COLOR & MARKINGS:

Olive drab overall. Ome inch yellow band around the nose and extreme rear
of the bomb, and a 1/4 inch band around the center of gravity.

REMARES :

The initial bombs were filled with TNT; later productions are filled with
Composition B with TNT surrounds, All types have the M104 auxiliary
booster,
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INTRODUCTION

CHEMICAL, INCENDIARY, AND SCREENING SMOEE BOMBS

Chemical:
In general the chemical bombs are of two types, classified according to case

- construction. The light case bombs have the advantage of higher charge weight ratio,

whereas the heavy case bombs have better stowage and handling characteristics. Both
types have full length burster charges to split the bomb case and disperse the fill-
ing over the area to be contaminated. Fuzing must always be instantaneous or aerial
burst to maintein maximum dispersion of contents. Various fillings can be employed

~ for different effects.

Incendisries:

Incendiaries in use at the present time are classified by their construction and
use into two types. The intensive burns as a unit, confining its intense heat
to a relatively small area, e s are small in size and are always dropped in

clusters to give area coverage., They are normally employed against targets having
a high percentage of roof coverage, such as industrial establishments and crowded
residential areas. Since the bombs have heavy nose plugs and substantiel case
strength, some penetration can be expected, and the high burning temperature of its
filling will be effective in industrial areas.

The scatter type is usually a larger bomb which disperses small chunks of its
mater over a large area to ignite many small fires. It is normally em-
ployed against readily inflammable targets such as frame construction, material stor=-
age and grain fields, These bombs explode on impact to throw burning fragments of
gasoline gel or other sticky emulsions against its target.

Screening Smokes:

Only the scree smokes will be considered in this section, signalling and
1lluminating smokes being treated under Pyrotechnics. This division follows in large
part the allocation of responsibllity for smoke munitions made between the Chemical
Warfere Service and the Ordnance Department of the Army. CWS supervises matters re-
lating to screening smokes and the Ordnance Department performs the same functions
for signalling and illuminating items.

Color eand Mar 8:

Chemical bombs have different markings then other types of ordnance. The bomb
body is painted light grey, and colored bands indicate the nature of the filling.
The bands are located between the dual suspension lugs and forward of the center of
gravity. One band indicates a non-persistent filler. Two bands indicate a persis-
tent filler, Green indicates casualty agents; red, harassing agents; yellow, smoke
or screening agents; purple, incendiaries, .

Incendiary bombs mey follow the scheme of chemical bombs, with light grey body
ecolor and a purple band, or more recently, an olive drab body color with a purple
band has been standardized.

CAUTION: All of these items represent a different type of hazard than high explo=-
sive filled bombs. They are particularly susceptible to fire and proper
precautions should be observed. In hendling several of the pyrotechnics
and incendiaries, remember to avoid friction as would be caused by rolling
or dragging the missile.

Suspension:

Heavy case chemical bombs are suspended in the seme menner as G.P, bombs; that
is, by dual lugs or by a single lug welded to the bomb case. The light case chemi-
ecal bombs are suspended by lugs welded to bands which fit around the bomb bedy. In-
cendiary bombs of the large scatter type have the same suspension as the chemical
bombs, The smaller incendiary bombs are always clustered, and for maximum packing
efficiency are hexagonal in shape. The clusters employed on incendlaries are of
two types, the quick opening variety and the mimable type with cluster opening con-
trolled by an aeriel burst fuze. The quick opening clusters come in two sizes -~
100 1b. end 500 1b, The cluster adapters for 4 1b, intensive incendlaries will carry
34 bombs in the 100 1b, size or 128 bombs in the 500 1lb. size, The adapters for
6 1b, scatter incendiaries carry 14 bombs or 60 bombs. The cluster adapters consist
of steel tubes supported by plates with the bombs assembled around the tubes. The
bombs are held in place by spring steel bands secured by en arming wire running
through & buckle at the end of the band, Removal of the arming wire assembly as
the cluster drops releases the buckles and the bands open to release the bombs imme-
diately.
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CHEMICAL, INCENDIARY AND SCREENING SMOKE BOMBS (cont)

The aimable clusters are relatively new. They fit a 500 1b. bomb station and
are designed for precision bombing from high altitudes. To give the cluster the
desired ballistic properties, a standard box type tall assembly 1s attached by a
single bolt to the aft plate of the cluster adapter, A strip of primacord (PETN)

full length along the side of the cluster serves to break the spring steel -
bands and allow the bombs to scatter when the aerlal burst nose fuze functions. The
AN-M17A1 500-1b, aimable cluster is filled with 110 AN-M50A2 and AN-MS0XA3 4-1b. in-
cendiary bombs, The E6RZ2 cluster adapter (500-1b.), contains elther AN-M69 or M74
incendiary bombs. The M23 500-1b, aimable cluster adapter contains 38 bombs of
either the AN-M69, the M74, or the M77 incendiary and smoke bomba,

Status

Where possible, the status of each bomb has been given according to Navy defin-
ition. "Service" indicates that the item is under ocurrent procurement, "Obsolescent®
indicatea that the bomb is becoming obsolete, that no future procurement is con-
templated, but that large stocks may be on hand. "Obsolete" indicates that the present
stock 1s almost exhausted and that 1t will not be replenighed. Ttems of Army design
not procured by the Navy are not olassified as to status.

Nomenclature

When under development, Army Pombs carry temporary designations whioch are later
dropped when the bombs are standardized. Experimental bombe controlled by the Army
Ordnance Department are indicated by the letter "T'"; modifications incorporated in
the basic design carry the letter "E"., Items in the developmental stage designed
by the Chemical Warfare Service, such as inoendiary cluster l.d&etorl, are indicated
b{ tl;e lettzg"n" rather than "T", and subsequent revisions in "E" designs ocarry
the letter .

If the developmental bomb 1s standardized for Army use by the Ordnance Technical
Committee, the "T" or "E" designation is dropped and an "M* number assigned. When
a modification on a standard item is under davalotnent, the change will be given
an "E" or "R" designation; if the bomb thus modified is adopted as standard, it will
"l:uke a‘deuignatlon in sequence in the "A" geries, indicating an alteration in the
asic design.

. In undertaking the development of a new bomb, the Navy Bureau of Ordnance aseigns
a Mark number which will designate the bomb in the experimental stage as well as in
sevice use. No system of "T" or "E" designations is employed. When adopted as
standard by the Joint Alrcraft Committee, the prefix "AN" is placed before the M or
Mk. designation.

ters, Cluster ters

An attempt has been made to differentiate between "clusters " and "oluster adapter
Properky, the cluster adapter 1s merely the contalning device or holder; when the
adapter is loaded with bombs, the entire assembly becomes a cluster., In some ocases
the cluster adapter may closely resemble a bomb in construction(e.g. M23,M10A1),
while in others the adapter is nothing more than a banding arrangement(e.g.M5).

662970 O - 45 - 8 01 =
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DATA: ARMY -NAVY BOMB

OVERALL LENGTH + . « « « » 14,28 in,
PODY LENOTE o o o o s o o g.ggﬁ.
BODY DIAMETER. « » + « + » %
WALL THICKNESS + » » « » « 35 in. . 2 LB. INCEND.
TAIL IENGTE « o o » o-0 a 579 in.
TATD WIDEH o o .0 0 60 o o - 108 0,
AN-M52
AN-M52A1
AN-M52XA1
(Obsolate)
WEIGHTS :
Type of FA114ng o + + » « « Thermate
Weight of Filling. « « + » « 0.4 1lbs.
Total Weight « « « ¢« ¢« « « « 2.0 1bs,
Cht / Wt. Ratdo o o o oo » 208

BODY CONSTRTCTION:

Hexagonal cast magnesium alloy body weighing 1.13 1lbs, with bofe one inch
shorter than the body length, thus making a solid nose, There are three vent
holes below the primer cap assembly to assist in initisl burning.

TAIL CONSTRUCTION:
Hexagonal sheet metal tail, secured to body with three screws,

SUSPENSION:
Cluster Cluster Adapter Size No, of Bombs Carried Status
M10 NS 100 1b. 42 AN-M52A1 Obsolete
9 AN-M52XA1
M1l M8 600 1b, 153 AN-M52A1 Obsolete
39 AN-M52XAl
FILLING:
Thermate is & composition of 80% Thermite and 20% First Fire Charge:
Thermite First Pire Charge
Iron Oxide 76% Sodium Nitrate 50%
Aluminum Powder 24% Aluminum Powder 45%. 758
Sulphur
Boiled Linseed 01l 1%
Black Powder : 26%
ACTION:

Spring loaded safety plunger is depressed by adjeacent bomb; upon release from
cluster it jumps out, leaving a thin brass cross holding striker. On impact,
striker breaks free from cross, igniting primer, first fire charge and ther=-
mate. The thermate burns, lgniting the magnesium alloy case, Total burning
time is 8 minutes.

REMARKS :
In the AN-MG52A1 a primer of heavier metal 1s used and the composition of the

first fire charge is sltered. The AN-MS52XAl incorporates an explosive charge
otherwise duplicates the AN-MB2Al.

For COLOR & MARKINGS, see
INTRODUCTION, Page 100

e 4
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41B. INCENDIARY AN-M50A2
SUSPENSION LUG FOUR-PRONGED ARMING WIRE
COTTER PIN
SAFETY WIRE
STRAP BUCKLE
STEEL STRAP

“SAFETY (FAHNESTOCK) CLIP

THERMATE
BODY (MAGNESIUM ALLOY)
NOSE (IRON)

TAIL (HEXAGONAL HOLLOW STEEL)
FIRING PIN 3
SAFETY PLUNGER
FIRING PIN SPRING
PRIMER

PRIMER HOLDER
FIRST FIRE CHARGE

4 LB. INCENDIARY BOMB AN-M50A2

AEI0IHISE
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DATA: AN-M50A1 (Obsolste) ARMY -NAVY BOMBS

OVERALL LENGTH . o o » o &« £21¢3 in,
§33§ g'mm' R li.;gizia;l
Ropy brgmm 1111 Ao
T R 4 LB. INGEND.
TAIL WIDIH . o« s s « = 2 » 1,69 in.

TAIL WEIGHT
AN-MS50A1
(and modifications)
(Bervice
WEIGHTS: -
Type of Fil . « » « » Thermate
Weight of Fﬁiﬁg o & wte 085 2DB,
Tota} Welght ., e« s s o 5,6 1ba,
wt, altlo- o o @ & @ 1#

BODY CONSTRUCTION

Hexagonal body of mag:esium alloy, weighing 1.25 1bs., with an iron nose plug.
'il}'hero are three vent holes below the primer cap assembly to assist in initial

TAIL CONSTRUCTION:
Hexagonal sheet metal secured to body with three screws.

SUSPENSION:
Cluster Cluster Adapter Size No. of Bombs Carried Status
AN-M6 100 1b. 28 AN-M50A2 Service
6 AN-MS50XA3
E3l M5 100 1b. 34 AN-MS50TA2 Service
M7 M5 500 1b. 102 AN-M50A2 Service
26 AN-M50XAS
AN-M14 M10A1 500 1b. 104 AN-M50TA2 Service
Aimable 6 AN-MS50XA3
M17 M10 500 1b. 88 AN-M50A2 Service
Aimable 22 AN-MS0XA3
AN=-M17A1 M10A1 500 1b. 88 AN-M50A2 Service
Aimable 22 AN-MS50XA3
OPERATION:

Spring loaded safety plunger is depressed by adjacent bomb; upon release from
cluster it jumps out leaving a thin brass cross holding striker, which breaks
free on impact and ignites primer. The thermate burna, igniting the magnesium
alloy case., Total burning time is 9.5 to 10.5 minutes.

REMARES :

AN-M50XAl, (Army: limited standard; Navy: obsolescent) contains 170 grains of
black powder in a steel capsule at nose, replacing portion of thermate. The
bomb burns approximately 1.5 minutes, black powder explodes, scattering burning
magnesium over wide radius.

AN-M50A2, (similar to AN-M50A1) 1is waterproofed around the primer cep and first
fire charge,

AN-M50XA2, (similar to AN-MS0XAl) has an explosive head consisting of a steel
nose cap which houses three tetryl pellets, a detonator snd a delay fuze. The
delay fuze 1s ignited and sets off the detonator, exploding tetryl pellets,
projecting fragments of steel and burning magnesium.

AN-MS50XA3 1s identical to AN-MS50XAZ2 except the assembly around primer caep and
firat fire charge is waterproofed.

AN-MS50TA2 1s identical to AN-MSOA2 except 1t contains a secret toxlc agent,

which does not affeect the burning properties of the incendlary. Clusters
carrying these bombs will have a green and a purple band painted around them.

A and B:
%um%mm each have a Type A and Type B. Type A indicates that
the delay from impact to explosion 1s two to four minutes; Type B indicates

that the delay from impact to explosion 1s sixty to seventy seconds.
For COLOR & MARKINGS, see
INTRODUCTION, Page 100
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4.LB. INCENDIARY
BoOMB
AN - M\ 54

SUSPENSION LUG
COTTER PIN
SAFETY WIRE

BODY (STEEL TUBING)
THERMATE
NOSE (IRON OR STEEL'

FOUR-PRONGED ARMING WIRE

STRAP BUCKLE SAFETY (FAHNESTOCK) CLIP

AN-M54

TAIL (HEXAGONAL HOLLOW STEEL)
FIRING PIN

SAFETY PLUNGER

FIRING PIN SPRING

PRIMER

PRIMER HOLDER

FIRST FIRE CHARGE

4 LB. INCENDIARY BOMB

AILIOIYISITY
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DATA: AN-M54 ARMY-NAVY BOMES
OVERALL LENGTH . . . . . . 21.35 in.
BODY LENGTH Rt g e i | R
:ﬂgﬂmmn& ERNSR S I
TAIL LENGTH . . . . . . 10.0 in, 4 LB. INCEND.
TAIL WIDTH e s .69 1in,
TAIL WEIGHT
AN-M54
(And Modifications)
(Obsolete)
WEIGHTS:
Type of Fil « ¢« s » s« o Thermate
Welgnt of Fill wlans « 1,6 1bs.
'roea} Welght e e w G 108,
Chg / Wt, Ratio ., . . . . 40%

BODY CONSTRUCTION

Steel cylinder having a hexagonal nose plug. The fuze 1s installed in the

tall plug assembly.
to assist in initial burning.

There are three vent holes below the primer cap assembly

TAIL CONSTRUCTION:
Hexagonal hollow sheet metal tail.

SUSPENSION:
No. of Bombse
Cluster Cluster ter Size Carried Btatus
AN-MB M5 100 1b. 27 AN-M54 Obsolete
7 AN-M54XA1
M9 M6 500 1b. 102 AN-Mb54 Obgolete
26 AN-M54XA1l
OPERATION

spring loaded safety plunger ls depressed by adjacent bomb; upon release
from cluster 1t jumpse out leaving the firing pin ridi on a creep spring.
On impact the firing pin overcomes 1lts creep epring atrikes primer,
igniting the thermate which melts the steel body and releases molten iron.

REMARKS:

mﬂg is the same as AN-M54 except that next to the hexagonal nose plug a
8m portion of the thermate charge is replaced by a steel capsule contaln-
ing 170 grains of black powder which explodes and scatters the molten iron
after bomb has burned about one minute. It 1s limited standard for the Army,
obsclete for the Navy.

3 _yﬁ_&%g, is the same as the AN-M54 except inside the hexagonal nose plug
&

re 18 a steel cylinder containing a tetryl high explosive charge with a
delay fuze and a detonator. A thin spacer of magnesium is between thermate
and fuze opening of explosive cylinder. After one minute of burning the fuze
is ignited, exploding the tetryl, These bombs are no longer being proocured
for naval service, and should not be used except when AN-MSOAZ or AN-ME69
bombs are not available., It is limited standard for the Army, obsolete for
the Navy.

For Color and Markinge, see Introduction, page 100 .

L
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DATA: AN-M69 (Service) ARMY -NAVY BOMB

OVERALL LENGTH. + « « « « 19.5 in.
BODY LENGTH . o« « « « « « 19.5 in,
BODY DIAMETER . . . . . « 2.87 in,
WALL THICKNESS . . .;..

1400 o 6 LB. INCEND.

TAIL
TAIL WEIGHT
AN-ME9
AN-MESX
(Service)
WEIGHTS:
of Fil « ¢ s+ o« « «» 0Oelled Gasoline (NP or IM)
Welght of F e« s o s s 2.8 1bs,
To' Woight & o o o os =« 8.0 108,
Chg / Wt, Ratio. . . . . . 46 %
FUZING: M1

Hexagonal case with a nose cup welded to the forward end. The nose cup, fuze
and powder charges are sealed off from the rest of the case an impact dia-
agm and plug held in a cup-shaped sealing diaphragm. The incendiary oil
filling is held in a cheesecloth sack situated between the forward sealing

diephragm and the tail cup.

TAIL CONSTRUCTION:

Tail assembly consists of a tail cup, tail retainer and disc. The tail cup is
secured to the hexagonal case by beading, crimping and heating. Four gauze
streamers, each 114 inches long, are attached to the tail retainer by tail disc
to stabilize the bomb and reduce the terminal velocity.

SUSPENSION:
Cluster Cluster Adapter Size No. of Bombs Carried Status
AN-M12 M4 100 1b. 14 AN-M69 Service
AN-M13 M7 500 1b. 60 AN-ME9 Service
me u23 500 1b. 38 AN-ME9 Service
Aimable
AN=M1TAL M10A1 500 1b. AN-M69 Service
Aimable
E28 E6R2 600 1b. 38 AN-M69
Aimable
M21 (E74) M23 500 1b, 38 AN-M69X Service
Aimable
OPERATION:

Spring loaded safety plunger jumps out of M1 fuze upon release from cluster,
arming fuze. On impact the striker overcomes spring, detonates primer cap,
which ignites & lead-coated spitter fuze. The spitter fuze burns from 3 - §
seconds, allowing penetration, and ignites black powder booster charge. This
ignites the igniter-ejector charge consisting of 2 bags of black er and
oiled magnesium powder. The combustion blows off tail cup, ignites incendiary
£1lling and ejects it for a maximum of 76 yards.

The bomb and the delay are caleulated to permit penetration inside of a struc-
ture before detonation. The incendiary oll fill 1s of & very sticky compo-
sition and will normally adhere to any object, including vertical walls.

The ME69X incorporates a 4.5 ounce charge of tetryl to produce an anti-personnel
effect. Overall dimensions of the M69X duplicate those of the AN-M69, but the
smount of incendiary mix is reduced (.4 lb. less), Operation of the M1 fuze
ignites a safety fuse lead terminating in the M106 detonator, which explodes
the tetryl fragmenting 65% of the bomb case after ejection of the incendiary
material, following a pre-determined time delay of .5 to & minutes (30% -

1/2 min.; = 2 min.; 20% - 4 min,; 20f - 6 min,). The time delay is varied
by adjusting the length of the safety fuse.

For COLOR AND MARKINGS, see
INTRODUCTION, Page 100
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RESTRICTED

SYMBOL OF FILLING

LOADERS SYMBOL—

RELEASE CLIP

MI42 FUZE
NOSE CUP

MAGNESIUM BLACK
POWDER CHARGE

NOSE VIEW
WHITE
PHOSPHOROUS

PURPLE BAND

—~ @& LETTERING

DESIGNATION

DATE OF
FILLING

LOADERS — |
LOT NUMBER

TAIL WELL

TAIL ASSEMBLY

|0 LB. INCENDIARY BOMB
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LA 8. ARMY B

OVERALL LENGTH . . . . . . 198.4 in.

BODY gmmm S e e 13.3 }:.

WALL THICKNESS . . . ... ,

WALL TRIOENESS . . .... 10 LB. INCEND.

PRI WIDTH: - i o ) e e . 2.5 in.

TAIL WEIGHT
M74 Incendiary
(Bervice)

WEIGHTS:

Type of Fil s« s s P 1 or NP
gt g

o [

th.} ¥Wt, Ratio

FUZING:
M142, M142A1, M3

BODY CONSTRIICTION:

Same type of construction as the AN-M6® 6 1b. oll incendiary, with a sheet
steel leak-proof casing and a nose cup housing the fuze. A small chemical
contalner, located immediately behind the dome of the nose cup, is filled with
white phosphorous to aid ignition of the incendliary composition and produce
smoke. In bombs with NP, the filling 1is enclosed in a cheesecloth sock;

if PT 1 1s used, 1t 1is loaded directly into the bomb,

TATL CONSTRUCTION:

The M74 has a telescope type tall which fits inside the tall cup and is
ejected under soring vressure when the bomb 1s released from the cluster. A
well inside the tall cup holds the tail sleeve when the assembly ie com-
pressed in the cup.

SUSPENSION:
Cluster Cluster Adapter Size No, of Bombs Carried
E6R2 600 1b. 38 M74
Almable
E48 M23 500 1b. 38 M74
Aimable
EBl M23 500 1b, 38 .EGR8
Aimable
OPERATION

The M142 (or M142A1) fuze setriker ignites the vrimer which sets off the
booster and main e)ection charge. This activates the auxiliary ejection-
ignition charge. Expanding gases rupture the dome shaped ejection dlaphragm,
which forces the WP filled cup, incendiary filling, tail cup, and tail
assembly out of the bomb casing.

REMARKS:

Do not reinsert arming pin after it has been ejected, as it may cause the
fuze to function,

The experimental bombs of this type with other fillings are designated the ES
gerles, The exnerimental bomb with a white phosphorous filling has been
rejected; however, the one with the mustard filling, ES5R8, 1s still under
development. This bomb will be carried in the E61l cluster holding 38 bombs
(M23 cluster adanter - page 119.)

For Color & Markinge, See Introduction, pare 100 .
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FILLING OF | I
SMOKE MIXTURE HC. . Jo°

A

- s b
YELLOW BAND Etice, oy
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f&WMﬁ’ﬁr 8 LETTERING e j
HC V g et
w, v -t.- 1
/ Lg.:- i < =
b - R €
A LOADERS INITIALS Bl 5t 2

L e |.""\"-‘ /98
DATE OF FILLING Srhes ot

.

k :"-‘ ool N
4 ¥
LOADERS LOT NO. S T
~ - =\

R p

N

.S

MISO or M4 FUZE

10 LB. SMOKE BOMB(HC)M 77
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M7? U, 8 BOMB
LENGTH . . . -« « 19.5 in.
ggg; lﬁ.mmm oE e lgg in.
IAMET! . .. -9 An,
WALL THICKNESS = P lo LB. SMG(E
TAIL LENGTH
TAIL WIDTH
TAIL WEIGHT
M7
(8ervice)
WEIGHTS:

Type of Fill PR PR T O |
Welght of Fill oo e e s By 1D8,
To Welght B Ry L SR T Jal 4
O 2 WE - HatID o e e S
FUZING:
M150
[~ BODY CONSTRUCTION:

The body is a sheet steel casing extending the entire length of the bomb, The
tall cup fits into the aft end of the casing, having a dome housing the M4

fuze. The bomb does not have a device for stabilization in flight and
therefore an all-ways fuze 1s employed.
SUSPENSION:
No, of Bombs
CLluster Cluster Adapter Size —GCarried Status
M25 M4 100 1b, 14 w77 Service
Quick ovening
E67 M23 500 1b, 38 M
Aimable
E62 E6R2 50 . 38 M77
Almable
OPERATION

Ae the bombs are released from the cluster, the arming pin is forced out by
its epring, permitting the safety pin to enter the cavity in the striker.
Impact forces the striker and sleeve together, nieroing the primer which in
turn ignites the first fire mixture and subsequently the HC Smoke Mixture.
The heat generated by the burning of the first mixture and the HC Smoke
Mixture melts the zinc alloy fuze body.
the fuze hole in the tail cup.

The smoke is then emitted through

REMARKS:

Once the arming pin jumps out, the fuze is armed and any attempt to relnsert
the pin may cause the fuze to function.

For Color and Markings, See Introduction, page 100 .
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BESTRICTED ' 1. S, ARMY CLUSTER ADAPTER

DATA:

CVERALL LENGTH . . . . « « 59,06 in,

DIAMETER OF BODY . . . . . 14,69 in, E6R2
WIDTH OF TAIL . . . . . . 16 = 18 in.

mmg:uhmzcal Time Flare Fuze M138,AN-M145 GLUSTER A DA PTE R

GENERAL:

The cluster adapter has a thin steel body that 1s shaped like a bomb, except
the nose 1s not rounded off to make a full hemisphere. A standard type bomb
fin is affixed to the rear of the adapter and a fuze fits in the nose. Holst-
ing and suepension lugs are located at the top, Internally, the adapter is
equipped with cluster bars for poutloru.ng of the bombs when loaded. An L-
shaped angle bar runs the entire length of the adapter along the bottom cluster
bar. Into the angle bar is fitted a light steel tube which encloses a length
:11; p:iuauord that extends from the nose fuze to the other end of the cluster
apter,

When filled the bombe are packed nose forward, 19 in the front half of the
adapter and 19 in the after tion. The assembly 1s held together by nine
nailless steel straps. The cluster adapter then becomes a 500 1b, aimable
cluster that will fit sng 600 1b. bomb station, and when dropped from high
altitudes approximates the trajectory of a 100 1b. demolition bomb.

BOMB CLUSTERS1:

E28 . + « + . « . « (38) AN-M69 (NP, IM) Incendiary bombs.

E29 . . . . . ... (38) E5 (NP, IM} Incendiary bombe

E33 . . ... ... (38) ES (WP} Chemical bombs

E34 . . . . . .. . (38) E5 (H) Chemical bomba

E62 . . . . . « . . (38) AN-MB9 (Practice) Incendiary bombs

E54 . . ... ... (38) E5 (8imulated H) Chemical bombs

62 . « 4+ « + « o (38) M77 (HC) Chemical bombs
OPERATICON:

—

On release, the arming wire is pulled allowing the clockwork to start and the

vanes to turn. When the vanes have made the proper number of turne, a striker
pin safety block falls out, completely arming the fuze so that it funetionl

1 upon expiration of the predetermined time getting. Firing of the fuze det-

onates the primacord ch runs the full length of the adapter. Explosion of

the primacord breaks the nine nailless steel straps, allowing the ocluster

adapter wall to open and the bombs to scatter.

-

REMARKS:

If desired, the oluster adapter may be kept intact during the entire period
of flight, bursting open on impact.

This adapter i1s being replaced by the M23 cluster adapter.

-
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DATA:

OVERALL LENGTH . . . . . 56.0 in,
DIAMETER . - « + » « o 15,3 in,
WIDTH OF TAIL . .« + + &

U, 8, ARMY CLUSTER ADAPTER

MIOAI
GLUSTERADAPTER

M10A1

GENERAL:

incendiary bombs.

The cluster adapter is streamlined in shape, and when filled it becomes a 500 1b,
almable cluster designed to be carried by any plane equipped to carry a 500 1b,
bomb, Clusters formed with this adapter are the Ml4 which contains 110 AN-MS0T-A2
incendiary bombas, and the M17Al which contains 88 AN-M50-A2 and 22 AN-M50X-A2

The cluster adapter consiste of a thin metal case with a channel bar extending
through the center, and a standard tail fin fixed to the aft end plate by means
of a single, heavy bolt, At the forward end, a rounded nose fairing is fastened
to the forward end plate. From the fuze seat, a length of primacord extends
through a thin metal tube to the aft end of the adapter. The adapter is equipped
with three suspension lugs, tae center lug added for use in British planes.

When the cluster adapter is loaded the bombs are packed around the channel bar
and the assembly ie held in place by nine metal straps.

OPERATION:

On release, the arming wire is pulled allowing the fuze to arm and fire at the
pre-set time, When the fuze fires, the primacord 1s detonated, breaking the
metal etraps holding the assembly together and allowing the bombs to fall free.

REMARKS:

each orate.

1t 18 loaded in the plane.

the E6R2 cluster bars

The cluster ad.ngtcr is filled and shipped to the ﬂ_.e'ld with a single cluster in
her assembly coneists primarily of fixing the tall in place
and installing the fuze and arming wire. The fuze 1s put in the cluster after

The M10Al cluster adapter 1s eimilar in appearance to the E6RZ2, but differs
internally. The bombs in the M10Al are packed around a channel bar while in

ng the bombs hold them in place.

662070 0 - 45- 9
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FUZE ADAPTER
MARKED"SHORT"

(RED)
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RESTRICTED U. 8

DATA: g M23

OVERALL IENOTH , . « « « « B59.,5 in,
WIDIE OF T\ o o o o o 10:0 ine CLUSTER ADAPTER

M23
(E23)

GENERAL:

M23 cluster adapters are used in forming 500 1lb. aimable clusters of incendiary
or chemical bombs. Clusters may be carried by planes equipped to handle 500 1b,
bombs, They are designed for use in high and medium altitude bombing, the
flight characteristics resembling that of the M 3BA2 practice bomb,

DESCRIPTION:

The oylindrical halves of the cluster wall are joined at the top by & suspen-
sion bar and at the bottom by a burster shield support bar. Cluster bars,
fitted into the end plates, hold the bombs in position inside the adapter.
Ballast weights are bolted by studs to front and rear of the adapter's end
plates. Nine steel straps drawn tight and fastened by a metal connector, are
attached to release buckles which are placed on alternate sides of the suspen=-
sion bar, The buckles are held closed by two release wires attached to a re-
lease lever, which in turn is attached to a stud on the tail cone, The tail
assembly 1s comprised of a modified box type fin on a conical support with two
tall fuze adapters attached to opposite sides of the cone, The long stud that
extends through the reer ballast weight, supports the tail assembly.

The Primacord wiring of the adapter is in two sections. A metal tube channels
& 60=-inch length of primacord from the forward end of the burster shield,

through the tail cone, and into the base of the 'long' fuze adapter. A 3l-inch
length extends from the tail cup into the 'short' fuze adapter. (See Remarks).

BOMB CLUSTERS:

Bombs are clustered in two sectiong, 19 bombs in each, with the nose to the
front of the cluster.

(38) AN-M69 (IM, WP) ]’.;wend:l.lry bombs

M 19 Cluster . « « ¢ «

M 21 (E7) Cluster. . . . . (38) AN-M69X (IM, NP) Incendiary bombs
E48 Cluster . « o o & « (58; M74 (PT 1, NP) Incendiary bombs
E 61 Cluster . . « « « » (38) ESR8 (H) Gas bombs

E 67 Cluster « « « « « » (38) M 77 (HC) Smoke bombs

FUZING:

Two mechanical time fuzes are used, one being placed in the 'long! end one in
the 'short' fuze adapters, Two M 153 fuzes are now used but are being replaced
by two M 152 fuses.

OPERATION:

On release, the arming wires are withdrawn and the two fuzes arm. Upon expira-
tion of time setting, the 'short' fuze operates to set off the booster and
primacord which is channeled to the fin retaining cup. The cone is blown off
by the primacord detonation, thereby withdrawing the buckle release wires and
opening the cluster.

Upon failure of the 'short' fuze to function, the 'long' fuze operates 2
geconds later. This detonates the primacord extending the length of the
cluster which shears the steel straps and releases the bombs,

REMARKS :

Some lots of adapters were shipped without buckles and release wires, the re-
lease of the bombs being dependent on the severing of the steel strapping
bands. The primacord from the 'short' fuze is taped at a right angle to the
primecord leading from the 'long' fuze, to form one primacord assembly, Opera-
tion of either fuze would detonate the primacord extending the length of the
cluster, thereby severing the steel strapping bands and releasing the bombs.

Thie cluster adapter 1s not procurkd by the Navy
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100 LB. SMOKE BOMB, MK. 3
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’_mnmrm
DATA: Mk 3 U, S. NAVY BOMB

LENGTH . . . . . . 48.5 in.
BODY DIAMEFER 10.25 1n
¥ALL THICKNESS T 50, 100 LB.

W i o B FLOATING SMOKE

Mk, 3 (100 1b.)

¥k. 1 Mod 1 {BO 1b,

Mk, 1 Mod 2 (60 1b,
(Obsolescent)

WEIGHTS:

of Fil1 . « HC mixture
Weight of r!.ﬁfnc. 59 1be.
'!otu} Welght ., ., .. 102 1lbs.
Chg / Wt, Ratio, . 57.8%

BODY CONSTRUCTION:

FUZING:

¥k 3 Mod 1. BSpecial nose fuze actuated on water impact.

Aluminum nose casting carrylng a pyrotechnic charge, attached to a hollow wood
float which provides buoyancy. The nose carries a water impact fuze, and at
the tail of the float 1s a valve cap with the valve to prevent water from
leaking into the interior of the bomb. The rear of the bomb is conical in
shape and the aluminum nose is hemispherical.

[ SUSPENBION:

TAIL CONSTRUCTION:

The tall consistes of four fine bolted to the rear of the bomb with four tubular
gtn\ts bolted to the fins. The fins do not extend upon the rear end of the

Two movable suspension bande in Mk 3; one in Mk 1,

ACTION:

Impact operates the firing mechanism in the nose, detonating the primer which
in turn ignites a length of time fuse giving a delay of 18 seconde, during
which time the smoke bomb ie returning to and becoming stable on the sur-
face of the water. The time fuse ignites the quickmatch which in turn
ignites the etarting mixture and this initlates the action of the smoke
mixture. Gae pressure formed by the burning emoke mixture breaks the vent
disce ana opens the valve cap at the tall end of the wooden float. The

bomb then evolves a dense white smoke for about 7.5 minutes in the Mk 3,

and 3 minutes in the Mk 1,

REMARKS:

This bomb should be dro'g ed from an altitude of over 500 feet and should
not be dropped in less ﬁan 40 feet of water where the bottom is soft

enough to cause the bomb to stick and fail to return to the surface.

While designed for use over water, the bomb may also be effective if dropped
over ordinary loam soil Af dropped from an altitude under 2000 feet. If
dropped from over 2000 feet or Af dropped from any altitude onto very hard
rocky ground the bomb will usually deflagrate. The HC mixture is a pressed
powder safe under any normal storage or handling conditione. The smoke, while
harmlese in the concentrations found in smoke screens in the open, is toxie
in more concentrated form.

The Mk 1 Mod 2 differs from the Mod 1 in that it has a longer burning time
with a maximum of 7.5 minutes, as in the 100 1b, ¥k 3, and a minimum of
6 minutes. It also has the two suspension bande of the Mk 3,
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~—BESTRICTED
U, 8. NAVY BOMB
LENOTH . . o - o 45.5 1n.
BODY LENGTH . . . o o 33,7 i,
-BODY DIAMETER . . . . . 8.0 1n,
WALL THICKNESS . . .

ot 100 LB. INCEND.

TAIL WIDTH
TAIL WEIGHT . @ .
Mk 28
(Obsolete)
WEIGHTS:

Water or sand for practice.

Type of Fill r Gasoline, gasoline-gel, gasoline & waste, rubber.

Weight of Filling. . 42 - 45 iba.
Tnt.} Weight . « B5 = 68 1bs.
Chg / Wt, Ratio . ., 65% apvrox.

FUZING:
AN-M126A1, When ueed for practice bomb, it takes the M108.

BOMB CONSTRUCTION:

Three plece sheet steel construction with hemlspherical nose plece and conical
tall cone welded to a tubular body. The bomb has two suspension lugs on bands
or ulnﬁle lug on band near center of gravity. The tall assembly conesists of
four sheet steel vanes welded to tall cone, which in turn 1s welded to the body.

COLOR & MARKINGS:
Grey overall with bright red disc four inches in diameter in middle of body.

REMARKS:
This bomb 1s similar to the AN-1147A2, except that 1t is ecuipved with a filler
cap. Both bombe are prone to leak and should be examined frequently, Refer
to page 127 .
There 1s also a 100 1b., Mk I which is almost 1identical with the old Army M47,
both of which are obsolete.

AT T
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FILLING
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ADAPTER

|00 LB. CHEMICAL BOMB
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S U, S, NAVY BOMB
ov LENG' e s e » o« o 09,43 1in,
BODY LENGTH ¢ o s w.e EPLTE SN
BODY DIAMETER . . . . . . g'gv in,
WALL THICKNESB . . . . . «17 1in,
TAIL LENGTH . . . . .. 9.46 in. 3
TALL LENTH . . . ... 9.46 in, 100 LB. CHEMICAL
TAIL WEIGHT » o ..
Mk 42
(Service)

WEIGHTS:

Type of Fill s+ o« o « Mastard

Weight of Fill o AN,

'L‘ota} Welght e » a u o 86,5 1bs.

Chg / Wt, Ratio . . . . . 50%
FUZIRG:

AN-MEk 219

BOMB CONSTRUCTION:

Steel tube, swagged aft. An adapter screws into the nose and ls threaded to
recelve the fuze. A burster tube containing TNT running the length of the
bomb sorews into the after end of the adapter. The after end of the body 1s
closed by a male base plate, which 1s threaded for the tall assembly to be
fitted. The bomb 1s filled through the nose. Suspension is by two lugs 7"
on either side of the center of gravity or a single lug 180° removed and at
the center of gravity. The bomb has a box type, four fin tall, secured by a
locking nut.

COLOR & MARKINGS:

Olive drab overall with two green bands 1/2 inth wide and 1/2 inch apart aft
of the nose.
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DATA: AN-N4TAZ ARMY -NAVY BOMBS
OVERALL LENGTH « « & « « +» - « 48,9 in,
BODY LENGTH .+ o o o o o » » «» 39,0 in,
mwn‘..""" 8.1 in,
KNES8 . « « « ¢« « « « 0,06 in,
TAIL LENGTH . . » » + » + + » 12.9 in. 100 LB. INCGEND.
TAIL WIDTH s o s s s s s« 10,9 in,
TAIL WEIGHT
AN-M47A2
AN=MATAZ
and early mods
(Service)
WEIGHTS:
Type of Fil « » « Mustard Gas, white phosphorous, or gasoline 1 incen=-
Weight of FAlL : i Bl g e
'.l'otl} Welght SEE REMAREKS
Chg / Wt. Ratio
FUZING:

AN-M126A1, M126,M108, AN-M147

BODY CONSTRUCTION:

Sheet steel tube with longitudinal seam weld; nose end hemispherical and base
plate at rear end welded to the tube. Several bursters may be used interchange-
ably and run the length of the bomb. The M12 burster 1s a tube containing mag-
nesium powder and black powder. M13 burster is a double walled tube containing
TNT in the inner tube and white phosphorous in the outer tube. A special bur-
ster consisting of ¥13 burater with TNT in inner tube and sodium in outer tube
has been developed for use in igniting oil slicks on water as well as against
land targets.

TAIL CONSTRUCTION:
Four vanes welded to truncated cone with box-type interior struts.

SUSPENSION:

Horizontal suspension by two eyebolts formed by holes in each half of the two
suspension bands, the halves then being crimped together to form a complete
band., The bands are secured to bomb body tightening the bolts on the under-
side of the body. One of the bands can be loosened and slipped to the center
of gravity if single suspension is desired.

Two clusters are now standardized to provide single suspension for 4 to 6 bombs.
The M24 (T19) cluster adapter holds six AN-M47's; and the M22 (T9) has a capa-
city of four AN-M47's. -

REMARKS :

AN-NM47A2 Incendiery: 40 1lbs. gelled gasoline, either IM or NP, with total
welght of 68,6 1lbs.

M47A1 Incendiary: Iike AN-MA7AZ2, with interior coating of acid-proof paint
instead of oil.

AN-M47A2 Smoke: Main filling is 100 lbs. white phosphorous, with M7 bur-
ster containing black powder and total weight 126,5 lbs,

M47A1 Smoke: Like AN-M47A2 Smoke, with charge of 103 lbs. WP and total

weight 129,65 lbs, :
AN-M4TAZ Gas: 68 1bs. of H (Mustard), equipped with M4 TNT burster.
Inside of body is coated with oil. Total weight, 94.5 1lba.
N4TAL Gas: Interior coated with acid-proof black paint instead of oil
cals original design with wall thickness of only 1/32 inches,
sﬁinrker CHB Mk 1: This marker consists of the M47Al body, the central tube
A having been taken out and bakelite discs placed in the
nose and tail. Electric detonators break the discs and
air acting on the liquid filler causes & trail of smoke
as the bomb falls.

AN-M47A3 is identical with AN-M47A2 except that the tall assembly is 3 inches
longer.

The Navy is procuring at the present time M47AZ bombs loaded with PWP. PWP
consists of 75% WP and 25¢ plasticizer; it is more effective than WP since 1t
gives longer burning, reduces pillaring effect, and increases the anti-personnel
effect, The increased smoke efficiency is due to the larger particles of con-
trolled size which result from the use of PWP., The bomb contains 75 1bs. of

PWP and requires an M20 burster, which contains 3/4 inch diemeter tetryl pellets.
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115 LB. CHEMICAL BOMB M70

FIN LOCK NUT

FIN ASSEMBLY
BURSTER WELL TUBE

SUSPENSION LUG
ARMING WIRE

FUZE ADAPTER
SLEEVE ADAPTER

TAIL CLOSING PLUG
BURSTER PLUG
BURSTER SUPPORT
BURSTER PELLET

LEAD CUP HOLDER ASSEMBLY LUG SINGLE SUSPENSION
AMERI RIT
NOSE FUZE AN-M110A1 LSRR TR

SAFETY (FAHNESTOCK) CLIPS
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DATA: M70 U. S. ARMY BOMB
i E o ehLe o m o a A8y At
BODY LENGTH e s s s s s o o o o 40,4 in,
%ﬁ%ga"'."""adm. ]
bt aoaEhe s Dishd T
TAIL LENGTH « s s s s s s s s v 12,9 in,
TAIL WIDTH . o ATy e e b e S "5 LB' GHEM|GAL
TAIL WEIGHT b e R B @ e 3.5 1bs,
¥70
(Service)
WEIGHTS:
Type of Fil + s s o » » Mustard (H)
:ei.ght'oi 1’:: 2% e ol s Dl Ibay
0 elg e s o s+ & 122,5 1ba.
Gh;‘}“-ﬂlt“ voale e s BO0%

FUZING:
AN-M110A1

BOMB CONSTRUCTION:

to receive the nose fuze,

The bomb 1s mede from & seamless steel tubing, with an ogival nose threaded
A burster well tube runs the entire length of the
body, fitting into a positioning cup at the rear, The tall assembly consista
of four fins welded to a sleeve, which is secured by a locking nut threading
into the tall closing block, The fins are supported by box-type struts.

e e
SUSPENSION:

The bomb is carried horizontally by & lugs 7 inches on either side of the
center of gravity, or a single lug 180" removed at the center of gravity.

A cluster of four M70's is formed by using the M22 (T9) cluster adapter.

REMARKS :

On impact the fuze functions Mntmtmeounly, setting off the burster charge
which explodes the bomb and scatters the main filling.

The M70 can be filled with white phosphorous (WP), IM or NP incendiary mix,
For Color and Markings, see Introduction, pagelOD ,
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UNIVERSAL OR INTERCHANGEABLE FUEL

TANK WITH STABILIZER ATTACHED,

CLOSE UP OF STABILIZER ON THE
UNIVERSAL TANK

F4U C/L FUEL TANK WITH
STABILIZER AND HARNESS

F4U-1D P38,BY WING PYLON TANK
WITH STABILIZER AND HARNESS

FEF FUSELAGE FUEL TANK
snsmzmmmlfﬂ
NOTE CLAMP FOR IGNITER.

FIRE BOMBS
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co TAL U. S. ARMY-NAVY
GENERAL:

B )

'!%; liﬂ:e m'femlmi'h of a Jettison-
able x 1lled with gasoline gel

(gesoline-Napalm mix). These bombs have F'RE BOMBS .
been effective ainst personnel, wooden
piers, inflammable stores, etc., with
each bomb covering an area approximately
100 feet by 300 feet.

Standerd Navy or Army suxiliary fuel tanks Adrcraft Jettisonable
are being used at the present; however, Fuel Tanks
an effort 1s being made to improve the

dropping characteristics by adding a tail
fin assembly.

JETTISONAELE FUEL TANKS AND STABILIZERS:

Various types of jettisonable fuel tanks are available for conversion into
fire bomba, A 150 gallon Universal or Interchangeable tank is now in pro=
duction.

Stebilizers have been designed to give the fire bomb a more stable flight
when dropped from a higher altitude.

The stabilizers are attached to the present tanks by a harness consisting
of four cables which run along the longitudinal axis of the tank and are
attached to a ring fitted around the nose, The Universal tank has eclips
welded to the aft end, obviating the necessity of the nose ring and cable
harness,

FILLER:

The filler is a gasocline-napalm mix. Napalm consists of a mixture of basic
aluminum soaps of fatty acids and napthenic escid which in itself 1s inert
and is used only to goI the gasoline to the proper consistency. Either 100
octane or BO octane gasoline can be used with 6 percent Napalm by weight
added for the mixture, Another powder, Marinco, consisting of 50 percent
magnesium carbonate and 50 percent calcium carbonate, is added (7 percent
of Napalm by weight) to prevent clogging in the outlet hose.

The Navy has developed an incendiary mixer, the Mk 1 Mod 0, which mixes
the gasoline and the Napalm in the correct proportions.

IGNITERS:

The stabilizers are provided with a clemp for attaching an igniter which is
in addition to the fuel tank cap igniter. See page 217 for igniters M13,
Ml4, M15 and M16,
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AN-M76 500LB.
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INCENDIARY
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CONFIDENTIAL

DATA: AN-M76 (Service) “U. S. ARMY-NAVY BOMB
GTB + « » o s s 5058 in.
BODY LENGTE . « « » « + o 45.3 in,
:ourgﬂ:;unm 3 e e 13.01::.
WALL THICKNESS . . « + »+ » o3 in,
TAIL LENOTH + » - + & + + 15.0 in, 500 LB. INGEND.
% ISR e e
TAIL MEIGHT - o+ + = 5 o = AS.5i 1bs.
AN-MT6
(Service)
WEIGHTS:
Type of Filling . 011 gel PTL
lﬁgnt of Fill 180 E;s.

T Weight . .
Gg;'} 'gcghﬁtio .

475 lbs.
38 %

FUZING:

Nose: AN-M103A1,
AN-M139A1,
Tail:  AN-M101A2,

AN-M103, M103, M135, M135A1, M136, M1S6A1, M139, M139A1,
M140, M140A1, AN-M140Al, M163, M164, M165M166, 782
AN-¥101A1, M161

BOMB CONSTRUCTION:

The body is of one plece cast ateel construction with a base plate welded to
body, and a burster tube 3.5 inches in diameter, 35.75 inches long
through the center of bomb welded to the nose and to the base plate, The M115

adapter booster screws into the base plate.

The bomb tail is = cast steel

sleeve with four sheet steel fins and internal box type struts. Suspension
is sccomplished by two suspension lugs welded on body seven inches on each
side of center of gravity and by a single lug, 180° removed at the center of

gravity.

OPERATION:

On impact, the fuzes function and detonate the 1.25 1b. tetrytol burster in
the burster tube and initiate the © 1lb. white phosphorues igniter which, in

turn, ignites the main filling.

600 feet.

The bomb has a dispersal area of about 300 x

REMARKS :

Attention is drawn to the fact that white phosphorus is present in the igniter,
and proper precautions should be taken in disposing of these bombs. The incen-

diery mixture, PT1,

consisting essentially of paste of magnesium, gascline,

and & thickener, liberates heat at about 4 times that given off by the usual
incendiary mixture IM.

For COLOR AND MARKINGS, see

INTRODUCTION, Page 100

662870 0 - 45 - 10
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AN MIOI A2 TAIL FUZE

MII5 ADAPTER BOOSTER
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CROSS SECTION
M1 NEEDLE VALVE & COLLAR

AN-M78 500 LB. CHEMICAL

FUZE SEAT LINER

BOMB

MIO3 OR
AN-MIO3
NOSE FUZE
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DATA: AN-478 (Service) U, S. ARMY BOMB
GTH . . .« » «» 59.26 in.
ggg§ LENGTH e w e A6 TEAN,
DIAMETER e b s T
WALL THICKNESS , . . . . 0.3 Ain,
SATL LEMOTH ... . 0189 dn, 500 LB CHEMICAL
TAIL WIDTH o mie e e 18S ARG
TAIL WEIGHT B G & R T
AN-M78
(Service)
WEIGHTS:
Type of Fill Hydrocyanic acid Phosgene Cyanogen Chloride
Weight of ﬂ.lm 100 1bs. (AC) 250 1'bﬂ.§t!G} 165 1bs. icx
Totu} Welght 383 1lbe. (AC) 488 1ba. (CG 448 1bs. (CK
Chg / Wt. Ratio 26,1% 42,0% 36.8%
FUZING:

Regular Missions:

Nose: AN-M1O3A1, AN-M103, M103, M127 (Army only, with M117 adapter
booster; M128 (Navy only), M135, M136A1, M136, M136A1, M139, M139A1,
AN-M13GA1, M140, M140A1, AN-}140A1, M163, M164, M165

Tail: AN-M101A2, AN-M101Al, M161

YT Misslons:
Nose: T50E4, TR0, T92, WM166,T82
Tall: AN-M101AZ2 (to ensure detonation in event of VI fuze fallure)

BOMB CONSTRUCTION:

In construction, the AN-M78 resembles the 500 1b, G.P. AN-M64, The body is
one plece cast steel with a M15 burster well running the entire length of
the bomb. The burster 1s threaded internally at the nose to receive the
noee fuze and at the rear to receive the M115 adapter booster. The base plug
conalsts of a speclal forging welded to the case containing the M1 needle
valve., The tall is a standard box type fin assembly secured to the bomb

by a locking nut which threads on to the base plug, Suspension is by two
lucs 7 inches on either side of the center of gravity or by a single sus-
pension lug 1809 removed at the center of gravity.

REMARKS:

The M117 adapter booster is used in conjunction with the M127 nose fuze.
This nose fuze is required for aerial bursts with versistent gas agents.

For Color and Markings, See Introduction, page 100 .
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4
MIIS OR MIISAI
ADAPTER -
BOOSTER TO BE
ASSEMBLED INTO,
BOMB IN THE
FIELD

L AN-MIO2 Al OR
AN-MIO2 A2
7 TAIL FUZE

U.S. 1000 LB. CHEMICAL BOMB
AN-M79
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DATA; AN-MT79 ARMY -NAVY BOMB
e o s o v s v s oo 69,5 1n,
%m ..........gg.gin. 5
ER + s o o ¢ 5 5 0 s o «0 1n. f
WALL THIOKNESB +» « - o o s o o « » _0u38 1n, 2
TAIL LENGTH e ue o s o e e o s 1BG AN, Iooo LB cHEMICAL
T WIDTH 4 s s s o5 s s s+ 265.41in,
TAIL WEIGHT e o o s s 0 00 0 o 21,6 1bs,
AN-M79
(Service)
WEIGHTS:
Type of Fill e » » « « Hydrocyanic Acid (AC Phosgene (CG
Weight of !‘lﬁng e oo s o 188 1‘3. . 404 %;a. 2
Toh} Welght e« s » o« « 'TO7 1bs. 926 lbs.
Chg / Wt. Ratio . . . .. 26,08 44.0%
FUZING:

Regular Missions
Nose: AN-M103Al, AN-M103, M103, M127 (Army only with M117 adapter-booster)
M128 (Navy only), M135, M1365A1, M136, M136A1, M139, M139Al, AN-M139A1
M140, M140Al1, AN-M140A1, M163, M164, M165,.
Tail: AN-M102A2, AN-M102A1, M162.
VT Missions

Nose: THO0E4, T9O, T92, M166 (T51EL), 782

BOMB CONSTRUCTION:

Resembles the AN-M65 1000 1b, G.P, bomb, taking the seme tail assembly,

wires and fuzes. The body 1s one plece cast steel and has a steel burster well
2.5" in diameter axially through it and expanded in both the nose and base plate
before welding; eliminating any possibility of decomposition of chemical fillers
due to the presence of crevices, The base plate differs from that of the
standard G.P. bomb in that it is a special forging welded to the case end con-
taining the M1l needle valve, It also has & 1,25" filling hole closed by &

soft iron gasket, a hard steel gasket plug and a threaded closing plug. The
M16 booster is used in the burster well and consists of a waterproof fiber

tube filled with 4.45 lbs. tetrytol., The standard 1000 1b. G.P. tail sssembly
consists of 4 fins welded to a sleeve which is held on to the base plate by a
1ocld§? nut., Horizontal suspension is accomplished by dual lugs 7" on either
side the center of gravity or by a single lug 180° removed at the center of

gravity.

OPERATION:

On impact with the ground the tetrytol booster breaks the bomb case into a few
large pieces without causing the chemical agent to "flash", The initial cloud
formed by the burst of this bomb when filled with (CG) covers an area of 100
yards in diemeter within approximately 8 to 10 seconds.

REMARKS:

Attempts to disassemble the bomb or any of its components are to be avoided
except for the fuzes which mey be removed provided it 1s necessary to return
the bomb to storage. Release of the filler is dangerous and should not be
undertaken except under exceptional circumstances. In handling any damaged
chemical bombs or when conducting surveillance teats by means of the ML
needle valve, personnel should be equipped with rubber gloves and a gas mask.

M115A1 adapter booster can alsc be used in place of M115,
For Color and Markings, see Introduction, page 100.
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RESTRICTED

FUZES

Bomb fuzes designed the U, S. forces can be classified in three ways: by
their position in a bomb; their method of arming; and by their firing action.

In current production the primary fuzes are of AN standardized types, the fuzes
used against land targets being of Army design, and fuzes used against naval targets
being of Navy design. In addition to the AN types, both the Army and the Navy have
their own fuzes designed prior to standardization. Most of these are obsolescent,
but may still be found in the field., Between the two services the following 8
of fuzes can be found: nose, athwartships and tail fuzes using one of the following
#ix methods of arming:

(1) arming vane

22 arming vane with reduction gear
3) arming pin

(4) arming pin with pyrotechnic delay

{5; arming pin with mechanical delay

6) a combination of any two of the above

and functioning in one of the following ways: Iinstantaneous, selective instantaneous
or short delasy, short delay, long delay, hydrostatically, or with aerisl burst.

Nomenclature:

When under development, Army fuzes carry temporary designations which are later
dropped when the fuzes are stendardized. Experimental fuzes controlled by the Army
Ordnance Department are indicated by the letter "T" (e.g., T75); modifications in-
corporated in the basic design carry the letter "E" (T51El). Items in the develop-
mental stage designed by the Chemical Warfare Service, such as fire bomb igniters,
are indicated by the letter "E" rather than "T", and subsequent revisions in "E" de-
signs carry the letter "R" (e.g., ESR17).

If the developmental fuze is standardized for Army use by the Ordnance Technical
Committee, the "T" or "E" designation is dropped and an "M" number is assigned.
Standardized fuzes c the designation "M" followed by a three digit number be-
ginning with 1 (M100, 03, etc.). When a modification on a standard item is under
development, the change will be given an "E" or "R" designation (e.g., M111lE8); if
the fuze thus modified 1s adopted as standard, 1t will take a designation in sequence
in the "A" series, "A" indicating an alteration in the basic design.

In undertaking the development of a new fuze, the Navy Bureau of Ordnance assigns
& Mark number which will deaifnnte the fuze in the experimental stage as well as in
service use, No system of "T" and "E" designations is employed. The Mark is followed
by & three diglt Arabie n\mberb beginning with 2 (e.g., Mk 234), Modifications are
indicated by the abbreviation "Mod" followed by the proper Arabic number. Fuzes
manufactured beforé the spring of 1943 were numbered by Roman numerals and used only
two diglt numbers,

When adopted as standard by the Joint Aircraft Committee, the prefix "AN" is
placed before the M or Mk. designation. Once adopted, the services are obligated
to use the standard item where 1t is spplicable, The service which dpvaloged the
item and whose type of designation i1s used has the engineering responsibility for
the fuze, and no changes may be made therein which affect installation or tactical
interchangeability.

Explosive Train:

Typical firing trains employed in both Army and Navy fuzes use pointed strikers
with sensitive primers for instantaneous action and blunt firing pins and percussion
primers for delsy action. The simple instantaneous explosive train in nose fuzes
consists of a sensitive primer mixture of lead azide and lead styphnate, and upper
detonator of lead azide, and a lower detonator of tetryl.

For a short delay, the blunt firing pin initiates a mercury fulminate percussion
primer, which sends a flash through a chamber of compression to ignife a pressed
black powder delay. This on completion of burning flashes a relay pellet of lead azide
and lead styphnate which detonates the lower detonator of tetryl.

The explosive train, including the booster, is usually incorporated in all Navy
fuzes and Army nose fuzes, but in Army tail fuzes the explosive traln does not in-
clude the booster, and may have the remainder of its explosives contained in an inter-
changeable primer detonator to allow optional selection of short delays. Three such
primer detonstor assemblies are now in use - the Ml4 used in the AN-MIOOAl and A2
series fuzes; the M16 used in M112 and M115 series fuzes; and the M16Al used in
M112A1 and 5 series fuzes. Another primer detonator assembly, the M19, 1s used
in the chemical long delay fuzes for safety in shi t since it is not assembled
to the fuze until shortly before the fuze is assembled to the bomb.
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PRIMER DETONATORS
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INSIDE THREAD DIAMETER

i) er | e
FUZE SEAT LINER INSIDE “u
" INSIDE THREAD DIAMETER I8
DIAMETER .64 LENGTH 50
DEPTH OF FUZE SEAT DEPTH FOR FUZE "3
LINER 5’0
NOSE FUZE SEAT LINER
NOSE FUZE SEAT LINER |WITH MI7 ADAPTER BOOSTER|

ADAPTER BOOSTER DIMENSIONS
INSIDE THREAD DIAMETER

(WITH INNER SLEEVE) I'5
ADAPTER BOOSTER DIMENSIONS ('\'\'vsﬁ%u?ﬁ?gn nan&gssr; 2"o
INSIDE THREAD DIAMETER I"5 | DEPTH(WITH SLEEVE) 29
DEPTH o"g | DEPTH( WITHOUT SLEEVE) 2"7
LENGTH (EXTERNAL - UNDER ADAPTER BOOSTER INSIDE
FLANGE) 4"4 | DIAMETER(WITH SLEEVE) 135
ADAPTER BOOSTER INSIDE ¢ ADAPTER BOOSTER INSIDE
DIAMETER '35 DIAMETER (WITHOUT SLEEVE) 1”90
TAIL, WITH M 102 Al TAIL, WITH M5 Al
ADAPTER BOOSTER ADAPTER BOOSTER

ARMY BOMBS NOSE FUZE SEAT LINER,
NOSE AND TAIL ADAPTER BOOSTERS
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Army tall fuzes contaln the primer detonator, but the booster charge is housed
in an adapter booster which is considered an integral part of the bomb base plug
and should not be removed. The adapter booster also serves to seat the fuze.

Four adapter boostere are found in use in the base plugs of Army bombs; the
M102, M102A1, M115, and the M115A1. 8Since the inside thread diameter of the M102
and M102Al1 1e 1.5 in., bombs fitted with these adapter boosters receive Army
degigned tall fuzes only, all of which have an outside thread diameter of 1.5 in.

In AN G.P. bombs the adaptar booster 1s modiflied to permit the insertion of Navy
hydrostatic tall fuzes (AN-Mk230-4-5-6) whose outside thread diameter is 2,0 in.,
typical of all Navy designed fuzes. ThHe M115 and M115A1 adapter boosters which are
used in AN G.P, bombs incorporate an inner sleeve or ring, ch gives the adapter
booster an ineide thread dlameter of 1.5 in., permitting Army type fuzing only.

When this eleeve 1s removed the inside thread diameter of the adapter booster becomes
2.0 in., and the Navy hydrostatic tall fuzes may be inserted.

The Al modification on both the M102 and M1l5 conaists of the addition of two
base plate locking pins and an adapter booster locking pin to prevent the removal
of the base plate and adapter booster when anti-withdrawal tall fuzes are employed.
See drawing on opposite page.

The nose fuze pockets of AN and other Army designed bombs have an lnside thread
dlameter of 2.0 in. and are designed to take the AN-M103 (and variations) No
adapter booster is used sinoe the AN-M103 has its booster bullt into the fuze body
and the fuze 1s threaded directly into the fuze seat liner. The M11ll (and variations,
particularly the M127), however, hae an outside thread diameter of 1.5 in. and must
be used in conjunction with an adapter booster when desired for employment in AN
and other Army bombs. This adapter booster, the M117, with an inside thresd dlia-
meter of 1.5 in, to receive the smaller fuzes and an outside thread dlameter of
2,0 in, to fit the fuze seat liner, converts the nose fuze pockets of G.P., 8.A.P,,
L.C., 260 1b, frag, 90 1b., frag., 500 1b. incendiary, and 500, 1000, and 26001
chemical bombs for uee with the M127,

The funotion of the Army adapter booster is performed in Navy bombe by the fuze
seat liner and the auxiliary booster. The fuze seat liner is an integral part of
the bomb, and the auxiliary booster is shipped into position as shown in the draw-
ings below, The Mk 1 Auxiliary Booster 1s used in the fuze geat liners of all
Navy G.P., A.P., and depth bombs, One extra Mk 1 Auxiliary Booster is required
to adapt the standard Navy nose fuze seat liner for the AN-Mk219 fuze. The
Auxiliary Booeter Mk2, which is designed primarily for insertion in rocket heads,
can be adapted for Navy G.P. and depth bombs fuzed with the AN-Mk230 by fitting
a .25 in. wooden disc spacer on the bottom of the fuze seat liner and placing two
Mk 2 Auxiliary Boosters above the epacer. When it 1s deslired to use the AN-Mk219
fuze In Army bombs, the Auxiliary Booster Mk 4 ig inserted in the fuze seat liner.

NOSE FUZE SEAT LINER

TAIL FUZE SEAT LINER TAIL FUZE SEAT LINER

1 cept - or Mark 54 Depth Bomb
ar) 0 except 4 and Mark 53 Depth |
Inside Thread Dia..2.0" Inslde Thread Dia..2.0" Inside Thread Dia..2.0"
Liner Inside Dia...l.9" Liner Inside Dia...1.9" Liner Inside Dia,..l1.9"
Liner Depth........7.0" Liner Depthes......8.0" Liner Depth........5,7"

NAVY BOMBS NOSE AND TAIL FUZE SEAT LINERS|
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Fuze Extension Ml:

The fuze extension, Ml, may be used in any bomb adapted for the AN-M103 nose
fuze. It ocomes in 6, 9, 12, 18, 24, 30 and 36 inch sizes, and consists of a burster
support and a burster assembly, The burster support is a steel tube 2.376 inches
outeide diameter which has a male thread at one end and a female thread at the other.
The former sorews into the adapter in the nose of the bomb; the latter receives the
AN-M103 nose fuze. The burster assembly consiste of an asphalt-impregnated, chipboard
tube which has a recessed metal cap crimped to one end and a plain metal cap cemented

to the other, The tube 1s filled with cast tetrytol, A shakeproof lock washer 1s
supplied with each assembly,

To assemble the extension, proceed ae follows:

1; Remove fuze hole plug of the bomb and inspeot.

2) Place the lock washer on the booaster support and sorew the support into the
nose fuze adapter. Be sure it 1s tight enough for the lock washer to take hold.

(3) Insert the burster, orimped end first, into the support and push 1t in as -
far as possible. Do not use foroce, If the burster binds, inspect to see whether the
support or the burster 1s at fault and discard the faulty item,

Arming Wires:

The Navy is now proouring four standard arming wires for all bombs now in naval
use, replacing the varied types previously in service. They will fit any bomb up to
and including 2000 1lbe., and by adding an arming wire extension which is part of the
new system can be used in bombs up to 4000 lbs.

The new wires oome stralght and are packed in hermetically sealed metal tubes
protecting them from ocorrosion, Depending on type, the tubes contain from 50 to 160
ﬁ:‘:ﬁ lg:lgdlng their olips and extra clips. The wires are cut when inatalled to

e bomb,

Mk 1 Arming Wire
The Mk 1 arming wire is a single strand bronze wire, 57" long and ,084" in
diameter, jJolned to a swivel and loop. This assembly can be used on all bombs expend-
ed with a single fuze up to and inocluding 2000 1b. bs. BuOrd recommends using two
of these Mk 1 assemblies to rig out the athwartships hydrostatic fuzes of depth

bombs. One hundred Mk 1 arming wires together with 300 safety clipse are packed in an
airtight metal tube, (includes an extra clip for each wire),

Mk 1 Arming Wire Extension
The Mk 1 arming wire extension is a flexible steel cable 16" long and 706285 in
diameter, It incorporates a swivel loop arrangement and a brass spring clip. The
Mk 1 arming wire extension may be used with two Mk 1 arming wires to install arming
for the 4000 1b, light case bomb, In addition, 1t 1s used to lengthen wires on

fragmentation or incendiary clusters. One hundred of these extension wires are
packed in an air-tight metal tube.

Mk 2 Arming Wire
The Mk 2 arming wire 1s a double strand bronze wire of the same type, diameter
and length as the Mk 1 arming wire, It 1s used on all bombs exvended with a nose and
tall fuze up to and including 2000 1lb. bombs, Fifty Mk 2 wires together with 300
safety clips are packed in an ailr-tight metal tube.
Mk 3 Arming Wire
The Mk 3 arming wire le a single strand eteel wire 57" long and 033 in diameter,
The Mk 3 arming wire can be used anywhere the 036 diameter Navy-type wire was used,
and in addition can be used in all M111A2 jump-out pin type fuzes in which a stronger

wire is needed. One hundred Mk 3 arming wires together with 100 safety ollps are
packed in an air-tight metal tube.

The new standard assemblies do not replace special assemblies on any olusters
either fragmentation or incendiary but the Mk 1 wire extension is used with such
clusters so that their wires which are too short for proper fitting can be conneoted.

Arming wires are subjeoted to considerable wear from vibration, For that reason,
tubes are supplied to protect a wire at its point of maximum wear. Use of these
tubes on all bombs équipped with arming wire brackets 1s mandatory, All old AN=-
type arming wires on hand and pre-cut to length for a bomb should be returned to the
Army.
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The fuzes under consideration in this book have been arranged according to two

lans. First, they have been grouped in strict numerical order in the'fuze

ment is by "rmn;'
coneldered as a unif (

1.e.

(w100

chart below, Second, in the detalled dlscussion of fuzes which follows, the arrange-
fuzes bearing similar conetruction characteristics are
series, T75, M150 series). The overall order is numerical
with the initially numbered fuze of a series or family determining the place of

that series in the general pattern of dlscussion.

Fuze Charti
The fuze chart has been designed as a quick reference guide to American fuzes.

The following abbreviations have been used under. Arming Data: V.R. for vane rm'.lu-
tions; and M.A.A. indicating Minimum Altitude to Arm at 200 m.p.h

U.S. NAVY DESIGNED FUZES

z ation Funcﬂoning Addit.component
Model No. sit.]| Type Times V.R.] Alr Trav.(ft)] M.A.A. part
AN-Mk 219 |Noese |Mechanical | Inst. 170 1100 Adapter ring,Mk I
Impact 2000-2500 lAux Booster with
(flat nose) all DB's, Mk 12
o
P.Adap.rl
/& Mk 4 booster -
with all "M",
"AN-M" 0.P.'s,
Mk 221 Nose |Mech.Impaot| 0.01 185 850-1100 None
Mk 223 Tail |Mech.Impact| 0.01 150 850-1100 None
AN=Mk 224 |Athw, |Hydrostatic| 25,50 75 Armed at 12 to 25 ft. pacer ring re-
and Mods 100,125 depth ired with 650,
rt.depth 00 DB '8,
Mk 227-0 |Nose |Mech.Impaot| Inst. 1500-3000 INone
[AN-Mx 228 |Ta 'Meoh, Impact | 0.08 130- [ TI00 0 |None
and Mods 160
Mk 229 & |Tall |Hydrostatioc| 25,50,75 110 500 60 None
Mods 100,125 ft.
of wntu‘
AN-Mk 2350 |Tall |Hydrostatic| 26,560,785 110 300-400 60 None
and Mods 100,126 ft.
of water
Mk 231-0 |[Tall |Hydrostatic| 25 ft.water|40-45 60 None
Mk 232 and|Nose |Impaot,Eleci Inst. or 8 None
Mods Firing Eleo.Impul.
Mk 233 Nose |Eleo.Firing| Elec.Impul. None
and Mods
AN-Mk 234 |Athw. |Hydrostatioc| 25,50,76 Completely armed at 12 to Spacer r re-
and Mods 106,125 ft.|26 £t, depth ired with 650,
of water 1b, DB's.
Mk 237-0 |Tail |Long Delay | 2,10,30 180 None
Mk 238-0 rs.
Mk 259-0 |Nose |Mech.Impact| 0,01 168 850=1100 None
Wk 240 Tall | Hydrostatio| 25 ft,water| 40-45 60 None
Mk 243-0 |Nose |Mech,Impaoct| 0,025 130 500 None
Mk 244-0

* Seconds unless otherwise indiocated.
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U.S. ARMY Y DESIGNED FUZES

Functioning .componen
| Model No. Po-l A Times V.R] Alr Trav.irt) M.A.A, part
AN-M100A1 720
AN-M101A1
AN=-M102A1 Mechanical |Non-delay 14 Primer Det.

Tall Impact 0.01 O2A1 Adapter
AN-}¥100A2 0.?25 160~ | 445-485 40-50 ooster w%th
0. 170 Navy G.P.'s
%om 0. 6565 60-70
AN —4B5-665 BE
AN-M103 |Nose Mechanical |Inst. Inst] Inst:
AN-M103A1 Impact 0.1 gsg ;62—1600 450 None
220 | 510-1080 210
AN-M104 |Nose Mechaniocal |Inst. 2.5 sec. pyrotechnic delay None
Impact
M1056 Nose Mechanical |Inst. 450- None
Impact 0.1 460
M106 Mechanical |45-60
%_,Tnn Impact g L Armed when dropped None
]
M08 Nose | Mechanical |Inst. Armed when dropped None
Impact
M109 Nose Mechanical |Inst 2.5 sec, pyrotechnic delay one
Impact
M110 Nose Mechanical |Inst. 570
AN-M110A1 Impact 260 60 None
| M1 Mech. Time |15-93 570 450 None
_&ig%_ Nose Aerial | 5-92 570 450 |
Al Burst, 5-02 260 185
Impact Impact-Inst.
M112 4-5 M16 Primer Det.
M113 8-11
Mll4 | Mechanical
Tall Impact 18-21| 100
M112A1 Pyro. 4-5 M16A1 Primer Det.
M113A1 Delay 8-11
| M11441 B8-15
% 0. S Mechanical | 4-5 485 |40-50 | M16,M16A1 PrimerD
M118 Tail Impact 8-11 150- _gg_g 70 | M102 Adapt.Boost,
M7 Pyro. 8-16 170 5 with Navy G.P.'s
Delay
_MWF Nose Mechanical | Inst. 2,6 sec, Mechanical del
AN-M120, Impact 1.0 sec. Mechanical delay
ﬁgi s, 180 | M19 Primer Det.
M125 Chem.Time |1,2,6,12 190 310
Tall Anti-With- | 24,36,72, 370
M123A1 arawal 144 hre.
M124A1 4-86 M19A1 Primer Det.
M125A1
AN-M126A1 | Nose Mechanical | Inst. 260 60 None
e Impact
M127 Nose Mech.Time, 260 186 None
Aerial Inet.
Burst,
Impaoct
AN-M128 |Nose Same as Same as 260 185 None
M111A2 M111A2
M129 Athw, | Impaot Inet. 2,6 None
Alr Burst | Air Burst secs.
M130 Athw, | Mech,Time | 10,20,30 3.6 None
minutes
M131 Athw, | Anti-Dis. 5 seconds after ilmpact None
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Fu e ation Functioning Mm%._r | Addit.component
el No. [Posit.| Type Times V.R. [Alr Trav.(ft) [M.A.A. part
e Chem,Time hann | aecdnd]
Hgg | Tail |Anti-With- |10 min. 63-84| 370 M19 Primer Det,
drawal 355:3_5_5
5-92,Inet,
:ﬁt Nose |Mech,Time [10-92,Tnst.| 260 |750 None
sInst,
M138 Nose | Same as dame as 260 186 None
M111a2 [M11la2
9 Mechanical |Inst: Inst:|766-1600 450
~M139. Nose Impact 0,01 330 None
Inet. Delay3 510-1080 210
|_AN=H140A1 .025 220
Ml42 Nose |All-Ways Inst. Armed when dropped None
M142A1 Action
M143 Tail |Bouchon Alr Burst Armed when bomb 1s dropped | M18 Grenades
Grenade
M144 Nose |Same as 1.6-30.6 6-9 None
AN-M111AZ2 |Inst.
AN-M145 Nose |Same as Same as 280 185 None
AN~-M111A2 |AN-M111A2
AN-M146 Nose |Same as Same aa 260 185 None
AN-M111A2 -M111A2
AN-M147 Nose | Same as Same as 260 185 None
AN-M111A2 |AN-M111A2
M1l48 Nose |Mechanical |Inst, Inst. |765=1600 450
Impact |.1 330 Japanese type
Delay |510-1080 210 Galne
220
M149 Nose |Blast Press, 12-13 None
Mech. Imp.
M150 Nose |All-Ways Inst. Armed when bomb is dropped | None
Action
M151 Tall |[Mech, Imp, |B-15 12 M16A1 Primer Det,
Pyro Del.
M152 Tall Same as Same as 260 188 None
Fﬂ%’ = AN-M111A2
4 1-Ways Inst. Armed when bomb 1s dropped | M13-M14 Igniter
155 Nose |Same as [Same as 6-9 None
AN-M111A2 |AN-M111A2
M157 All-Waye . - |Inst, 18-30 |150-220 M15,M16 Igniters
Action
M158 Nose |Mechanical |Inst. 440 |1000 None
LM159 Impact
M180 on-del 11780-1950 650 M1l4 Primer Det.
Hg&_ Tall Mechanical .01, 0.025( 720 mozzaao A0S M102 Adapter
Impact .1, 0,24 1710-2680 1130 Booster with
Navy G.P.'s
M163 Mechanical Inst: Inst:
| M16: Nose Imvact 1725 None
M166 Inst. .028 Delay: Delay: E
= 1140-2420 915
[Mi66 Nose |Air Burst [Automatioc 3600
VT tyoe JAir Burst
M170 Nose |Mechanical [Inst, 1.5 [Mechanloal None
Impact secs. | Delay

= 147 -
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RESTRICTED U. S. ARMY NOSE FUZE

Data
BOMBES USED IN « « « « « 6 1bs Incendiary, AN-M89 ”'
FUNCTIONING « s « » o« O %o 6 seconds delay after

impact.

ARMED CONDITION « « « + When safety plunger is out

INERTIA TYPE WITH DELAY
FUZES USED WITH « « « « None

ARMING TIME s « o« « « Instantaneous’
MAX. BODY DIAMETERs o o 1125 in.
OVERALL LENGTH + « o o« 2.5 in.

MATERIAL « o o o o » Die cast aluminum and steel,.

GENZRAL: The M 1 fuze 1s screwed into the side of the nocse of the
AN=-M69 bomb. When assembled, the two arrows on the top of
the fuze case must be parallel to the longltudinal center=-

line and point aft. This is necessary in order that the fuze will fire on nose

impact. The fuze consists of five main parts, namely a die cast aluminum fuze base,

a striker of the same material, a primer cap, & lead coated spitter fuze (60x black

powder - 407 collodion) and a booster charge consisting of 1.2 grams of black powder.

The booster cup is a transparent nitro-cellulose composition. The entire fuze

assembly is contained in a cover of steel tubing. A safety plunger prevents the

striker from detonating the primer cap while the bomb is clustered.

OPZRATION: Upon release from the cluster, the spring operated fuze safety

plunger in each bomb moves outward thereby arming the fuze.

Upon irpact, the momentum of the striker carries 1t forward
and causes the striker pin to detonate the primer cap which in turn ignites the lead
coated spitter fuze. The latter requires from three to five seconds to burn. The
spltter fuze ignites the booster charge of black powder contailned in a celluleoid cup:
in the end of the fuze case. This ignites the igniter-ejector charge of black powder
and oiled magnesium powder in the nose cup of the bomb.

REMARKS See AN-M69 bomb, pagel08, showing the M 1 fuze assembled in
* the bomb.

662070 O - 45 - 11 = 140 «
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29 Testh

Pinion (Idler gear)
Pinion walks movable gear ahead 4 A
one footh each time it circles.

SPRING RETAINER

57 M 14
4y - PRIMER DETONATOR S0LID
GREEN

INTERCHANGEABLE
PRIMER DETONATORS
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US, ARMY NAVY-FUZE

RESTRICTED AN' MIOOA2
Data AN-MIOIA2

BmngUiggA;Nf . AN-N30, 100 1b. G.P. AN-MIoaAa

AN-l57, 260 1b. G.P, (Service)
AN-M88 220 1b. Frag. VECHANIGAL INPACT
Ma1, 262 1b. Frag.
AN-¥43, 500 1b. G.P. M 100 AN-M 100A1
AN-}64, 500 1b. G.P. M 101 AN-M 101A1 -
AN-¥58, 500 1b. 5.A.P, ¥ 102 AN-M 102A1
AN-M76, 500 1b. Incend. (Obsolete)
AN-¥78 500 1b. Chem.

AN-M 101A2 . . . .

M32, 600 1b. G,P.
AN-¥44, 1000 1b. G.P.
AN-M65. 1000 1b. G.P,
AN-M59 1000 1b. S.A.P,
AN-M79, 1000 1b. Chem.
M33, 1100 1b. G.P,
AN-M34 2000 1b. G.P.
AN-M66, 2000 1b, G.P.
H103, 2000 1b. 8,A.P.
AN-56, 4000 1b, L.C,

¥ 14 interchangeable

primer detonator with

delays of .01, .025,

.1, or .24 second or

non-delay.

When gear carrier stop

protrudes lees than 1

inch below vane cup.

AN-¥ 103 normally, M139, AN-M139, K140, AN-NK140A1 M163,
M164, M165, K135, M135A1, M136, M136A1, M166, Mk243, THOEL
T6OE4, T82, TOl. T92.

AN-M 10242 . . , .

FUNCTIONING . « o o o

ARMED CONDITION . . .

FUZES USED WITH . . .

ARMING DATA: Vane Reve. Alr Travel Min. Vert. Drop
AN-M100A2 150-170 445-485 . 4 .

) AN-M101A2 150~170 556 f't. 60-70 f't.
AN-M102A2 150-170 4656-665 rt, 85 rt.

VANE SPAN. . . . . . . 5 in. (4 vanes)

MAX, BODY DIAMETER. .. 1.5 in.

OVERALL LENGTH . . . . AN-M 100AZ2 9.6 in.; AN-M 101A2 12.6 in.; AN-M 102A2 16.6 in.

VATERIAL . » « +» . . . Cadmium plated steel with brass striker block, primer det-
onator holder and other small parte.

GENERAL: These three fuzes are identical except for length of aming-
stem, Larger bombs require a longer arming stem so that
vanes can catch the alr slip from the bomb.

OPERATION: As the vanes rotate, the pinion gear which 1s attached to

the vane assembly revolves around the stationary gear.

Since the movable gear has 30 teeth and stationary gear
29 teeth, the movable gear i1s rotated clockwise one tooth per revolution of the
pinion gear. The arming stem is secured by a cotter pin to the movable gear
gleeve and hence unthreads from the firing plunger as the movable gear is rotated.
In unthreading, the arming stem 1ifte the movable gear, and since the statlonary
gear 1s held by a collar threading into the lower extension of the movable gear
sleeve, the stationary gear is 1lifted also. After 150-170 revolutions of the
vanes, the double-threasded arming stem will have unthresded from the firing plunge r
and the fuze will be armed. Further air travel will unthread the arming stem
from the fuze body and the entire assembly will fly off. On impact, the firing
plunger will overcome the ereep spring and the sfriker will function the primer
detonator.

EARLY DESIGNS: The ¥ 100, ¥ 101, and ¥ 102 fuzes had a fixed delay of

.1l sec., and had 24 single threads on the arming stem.

Had eight broad vanes with less pitch and required
approximately 720 vane revolutions to arm. AN-} 100A1, AN-M 101Al, and AN-M 102A1
incorporated interchangeable } 14 primer detonator. The A2 modification then
reduced the number of vanes to four, and the number of threads to 16 double
threads, thus decreasing the arming time to 150-170 vane revolutions.

REXMARKS: When these fuzes are used in the 260 lb. Frag. 500 1b.

Incendiary, 500 1bt., 1000 1b., 2000 1b. chem. and 4000 1k,

L.C. the H 14 primer detonator should have non-delay
functioning. On G.P., and 8.A.P. bombs the length of the short delay will be
governed by the tactical use. The .24 second delay primer detonator was
developed for these fuzes for use in connection with the Mk 24F nose fuze, Fuzes
equipped with this primer detonator will function at & depth of 25 ft. and are
more accurate than the AN-Mk230, especlally on high veloeclty impaoct. ~

= 1 e




RESTRICTED

M-160 SERIES
TAIL FUZE <€

BALL RACE
PINION GEAR

MOVABLE GEAR

Stationary gear
29 Teeth
Pinion (idler gear)
Pinion walks movable gear ahead & 5
one looth each time it circles. ¥

FIRING PLUNBER 0.025 Sec. Delay

SAFETY PIN

SPRING RETAINER 0.10 Sec. Delay

0.24 Sec Dalay

INTERCHANGEABLE
PRIMER DETONATORS
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RESTRICTED
BOMBS USED IN:

MIEO & o & o

MI61 & o o & &

>

AN=M30 100 1b. G.P.

AN-M57 250 1lb. G.P.

AN-MB8 220 lb. Frag.

M81 260 1lb, Frag.

AN-M64 (AN-M43) 500 1lb,. G.P.
AN-M58 500 1b. S.A.P.
AN-M76 500 1b, Incend,
AN-M78 500 1b, Chem.

U. S, ARMY FUZE

MI6O, MISI, MI62

Mechanical Impact
AN-M1GOAZC
AN=-M1O1A2C

M32 600 1b, G.P.
M162 . 4 « - - o AN-M65 (AN-M44) 1000 1b. G.P.|
AN-M59 1000 1b. S.A.P.

AN-M79 1000 1b. Chem.

¥33 1100 1b. G.P.

AN-ME6 (A1, A2) 2000 1b. G.P.
103 2000 1b. S.A.P.

AN-M56 4000 1b. L.C.

FUNCTIONING . . « Ml4 interchangesble primer detonator with delays of .01, ,025,
+1 and .24 seconds and non-delay.

ARMED CONDITION. . When gear carrier stop protrudes less than 1" below vane cup.

FUZES USED WITH. . M163, M164, M165 normally, AN-M1O3A1, AN-M103, M139, M138Al,
AN-M139A1, M140, M140A1, AN-N140A1, Mk 243

ARMINWG DATA:
Vane Revolutions Air Travel (Ft.) Min. Vert. Drop @ 200 mph
M160 . o ¢ o o o 720 1780=-1950 650
MI6l . « « « & 720 1910-2230. 8056
MIEE < « o » s 720 1710-2680 1130

VANE SPAN . . . » 5" (four vanes)
MAX. BODY DIA. . . 1.5"
OVERALL LENGTH . . M160 9.6"; M161 12,6"; M162 16.6"

MATERIAL « » o o » Cadmium plated steel with brass striker block, primer detona-
tor holder and other small parts.

GENERAL: The M160, M161 and M162 mechanical impact taill fuzes are simi-
lar to the AN-M100A2, AN-M101lAZ2, and AN-M10Z2AZ2 respectively
except for the arming stem which has finer threads (28 single

threads to the inch against 20 double threads in the AN-M100 series) and a longer

engagement with the firing plunger (.75 in. ;ﬁninst «50 in.,). The M1E0 series
fuzes are distinguished externally from the =M100 group by a yellow band 3" long
painted around the arming stem case.

The slower arming 1s desired in order to prevent the premature
explosion of bombs within the range of releasing sirecraft, This has been caused in
the past by bombs bumping each other after being dropped in clusters or in salvo
at high altitudes by very heavy bombers. In addition, the bomb bays of the B-29's
sre subjected to considerable air turbulence, distorting the fall of the bombs,
thereby increasing the hazard described above, and dictating the need for slower
arming.

The operation is similar to the AN-M100 series fuzes except
for the incorporation of a longer arming time in the M160
series; see page 151.

OPERATION:

REMARKS : These fuzes are not procured by the Navy.

Vhen these fuzes are used in the MB1 260 1b, Frag, the AN-MB8
220 1b. Frag., AN-M76 500 1lb. Incend., the AN-M78 500 1b, and AN-M79 1000 1b. Chem.
end the AN-MS56 4000 1b, L.C. bombs, the Ml4 primer detonator should have non-delay
functioning.

The first of the slower arming tail fuzes produced have been
designated as the AN-M100A2C series., A limited quantity of AN-M100A2C and AN-M1O1A2C
are being issued, These have the same number of threads per inch as the M160 series,
but have the shorter engagement of the AN-M100 series fuzes. The yellow band is
painted on as in the M160 series fuzes.
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CONFIDENTIAL
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CONFIDENTIAL U, S, ARMY FUZE

BOMBS USED IN:
T5 & « o a s+ + &« » o VB-1 1000 1b. "Ason"

T75E2 « « + = + « s s VB-3 1000 1b, "Razon" T75. T75E2

FUNCTIONING « « « « « « Ml4 interchengeable primer
detonator with delays of
+01, .025, .1 or .24 sec.
or non-delay

ARMED CONDITION . . . » No visible signs of arm-

ing MECHANICAL IMPACT
FUZES USED WITH . . . . AN-M103A1, AN-M103, M139,

.

AN-M139A1, M140, AN-M140A1
ARMING DATA . « « « 1200 vane revolutions
VARE SPAN . . « + « =«

MATERIAL . « « « « «

1.5 in,

Cadmium plated steel with brass striker block, primer detona-
tor holder, and other small parts.

GENERAL: The T75 1s an AN-M100Al series tall fuze modified to fit the
VB-1 and VB-3. An anemometer arming system has been installed,
and a spacer ring fits around the upper section of the fuze to

provide space and support for the fuze,

OPERATION: The arming wire is withdrawn upon release of the bomb from the
plane permitting the spring loaded arming pin to fly out and
freeing the anemometer venes for rotation. Rigldly attached

to the vane assembly through a gear reduction system, the flexible shaft revolves

with the vanes and turns & stem coupling which fits loosely to it. An arming stem
riding in a slot in the coupling is threaded out of the firing plunger as the coupling
revolves, arming the fuze.

Upon impact, the plunger rides forward on its creep spring,
hitting the ¥14 primer detonator, initiating the explosive train,

REMARES : The T75E2 replaces the T75. This fuze is similar to the T75
except that it has a bracket which is designed for mounting
a micro-switch, the flexible shaft is .25 in. longer, and the
fuze is atteched to the spacer ring in a slightly different manner.

The micro-switch 1s located opposite the end of the arming
stem and 1s in contact with the arming stem. This switch is wired into the ignition
circult of the guide flare, and is closed by the arming stem as it turna out, after
about 350 feet of air travel, thus providing an additional safeguard against acclden-
tal ignition of the flare.
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AN-M 103
BOMB FUZE
(NOSE)

EXTERNAL GEAR

INTERNAL GEAR
ARMING SCRE
SAFETY DISC
ARMING STEM
SHEAR PIN

STRIKER :
DELAY
FIRING VANE CcUP
PIN
SITTING PIN

DELAY PRIMER

SAFETY EXPANSION CHAMBER
INSTANTANEOUS FIRING PIN
DELAY ELEMENT

DETONATOR
DETONATOR SLIPER

BOOSTER LEAD-INS
BOOSTER CUP

BOOSTER

Pinion (Idler gear)
External Tooth Gear
Internal Tooth Gear

GEAR TRAIN
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RESTRICTED ARMY-NAVY NOQSE FUZE

Data . .
BONES USED IN 4 « « » « All G,P. bombs except Mk 4 e

Mod 4: The depth bomba for AN M|03

- land targets, chemical, .

frag. and incendiary bombs
May be used in SsA.P. for (obsolescent)
frag effect, but result MECHANICAL IMPACT

not too consistent.

FUNCTIONING + « « » « Instantaneous or .1 sec.
delay alternative settings (M 103 4s Obsolete fuze)

When safety discs are out.

ARMED CONDITION o« « »

FUZES USED WITH + . «
ARMING TIME o s e

All=M 100 Series normally.

Instantaneous setting, 330 vane revolutions.
+1 sec. delay setting, 220 vane revolutions.

VANE SPAN s s s s s 8" (2 vanes)

MAX. BODY DIAMETER . o 2.,7"

OVERALL LENGTH « « « « 7" (with booster)

MATERIAL e » » o o Cadmium plated steel with some brass parts.

-

GENEZRALS The AN-M 103 is the staendard nose fugze in service. When ship=-
ped the fuze 1s set for delay action. One auxiliary booster
is required when this fuze is used in Navy bombs. When used

in light case rrng. » chem., and 1ncond1ary bombs and eircraft depth bombs, the fuze

should be set for instantaneous actlon to prevent breaking up of the bomb case before
detonation occurs.

OFERATION : When bomb 1s dropped, arming wire is pulled and vanes rctate.
The two pinlon gears are rotated counter-clockwlse, their off=-
center huba wallkding the external=tooth gear backwards around

the teeth of the internal=tooth gear, which is thus cranked in a counter=-clockwise

direction. The outboard edge cf the internal-tooth gear 1s grooved und rides screws
projecting through from the vane cup, maintaining an even position. The arming screw,
being positively attached to the base of the internal-tooth gear, is gradually un=-
threaded from the striker., As it unthreads it 1ifts the entire vane assembly, includ=-
ing the vane cup. After 220 revolutions of the vanes, the vane cup will clear the
safety discs, which spring free, leaving the striker secured only by the shear wire
and s¢tting pin. The spring-loaded amming stem willl rise as the vane assembly rises,
being retained only by the base of the internal tooth gear. If the setting 1s for
delay mction, however, the setting pin will be depressed into the deep slot and will
protrude into the channel of the arming stem to engage the collar on the arming stem
after 1t has risen only sufflciently to clear the step in the detonator sllider, lin-
ing the detonator up with the delay firing train. On impact the force of inertia

will cause the striker body to shear the shear pin and setting pin and the delay

firing pin will impinge on the delay primer, setting off the flash which 1gnites the

delay pellet, relay, primer, detonator, booster lead=in, and booster in succession.

The inatantaneous firing pin will merely protrude into the empty channel positioned

to receive 1t, If set for instantaneous action, the setting pin will be in the

shallow slot and will not protrude into the arming stem channel, After an additional

110 revolutions of the vanes (330 total), the vane cup will have been lifted high

enough to have the arming stem moved out of the slider cavity, allowing the slider

to 1line the primer detonator beneath the instantaneous firing pin. The slider is

motivated by two springs and 1s locked in the armed position by a apring loaded detent.

On impact the firing pin will impinge directly on the primer, setting off the detonator,

booster lead-in, and booster in succession. zven though an Instantaneous setting ias

used, the delay striker will impinge on the delay primer, setting off the delay
pellet. It is thus possible that the fuze would function on delay, even though set
for instantaneous action, if it failled to function instantaneously.

EARLY DESIGN: The M 103 fuze had 32 single threads per inch on the arming
screw instead of 28 double threads per inch on the AN-M 103,
resulting in an arming time of 850 vane revolutions for in-

stantaneous firing and 525 vane revolutions when set for delay action. The M 103 had

larger and weaker vane constructione.

REMAPKS 3 (1) Especlally large vanes have been designed for the AN-M 103
for use with flat nosed depth bombs, as the regular vanes have
difficulty in arming.

{(2) The AN-M 103 can be used for dive bombing, but not for
masthead bombinge
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RESTRICTED ARMY ~-NAVY NOSE FUZE
Data

BOMBS USED IN. « « « » All G.P., bombs except the

Doabe Tor laad tergte, AN-MIO3AI
chemical, frag. and incen-
diary bombs. May be used

in S.A.P. for frag effect, (8ervice)
but results net too con-
slstent.
FUNCTIONING . . . . . Instantaneous or .l sec. Mechanical Impact

delay alternative settings
ARMED CONDITION . . . When safety discs are out.

FUZES USED WITH . . . AN=M10O Series normally.
ARMING TIME . . « « Instanteneous setting, 330 vane revolutions,
.l sec, delay setting, 220 vane revolutions.
VANE SPAR « o o o
TAMETER

6" (2 vanes)
MAX. BODY D 2,

OVERALL LENGTH . . 7 (with booater)
MATERIAL . « « o =

Cadmium plated steel with some brass parts.

GENERAL: The AN=-M103 is being replaced by the AN-M103Al which differs
in that the striker block has been drilled and tapped to
accommodaete an arming screw ot a greater dlameter. The hole

for the arming screw jolns that of the arming stem. In this way it is possible for

the coller on the arming stem, under pressure of the arming stem apring, to bear
against the base of the widened arming screw, In the earlier production of the AN-

M103Al, & threaded sleeve was fitted and staked to the original arming screw of the

AN-M103 to form the new widened arming screw. In the later productions, the widened

arming screw is a single solid plece, In other respects the AN-M103 and AN~-M103A1l

are similar,

The purpose of modifying the AN-M103 as described above is to
eliminate the possibility of accidental detonation in crash landings, and thus make it
safe for carrier usage. In some cases during crash landings, upon initial impact, the
vane cup and head of the AN-M103 were sheared off, allowinz the arming stem to jump
out, and the slider to align itself below the firing pin, On subsequent nose impact
the fuze fired. The AN-M103Al increases the safety primarily because the arming stem
cennot jump out on accidental shearing of the vane cup assembly, as the arming screw
overlaps the arming stem collar,

OPERATION: The operation of the AN-M1O3Al is the same as that of the
AN=M103 except that in the former, the srming stem, in addi-
tion to beax'fng against the internal gear, has its collar

bearing ageinst the arming screw. As the arming screw moves out, the arming stem

follows it until the arming stem collar bears against the setting pin for delay action,
or top of cavity for instantaneous action. In the event of a crash landing, 1f the
vane cup and head of fuze shear off, the arming stem is held in place by the arming
screw; hence, the slider cannot move over and the fuze will not fire.

REMARKS : Air Travel to arm the AN-MIO3Al is the seme as the AN-M103.
This may be explained by the fact that the AN-M1O3 has 28
double threads per inch on the arming screw while the AN-M103Al

has 14 single threads per inch.
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RESTRICTED U. S. ARMY NOSE FUZES

Data

BONBS WSED IN. . . . . ALl bombs recetving S R”:P}:g%ﬁll

FUNCTIONING. + « » » s« M139, AN-M139Al1 instan-
taneous or .01 second” M139
delay alternative settings M140
M140, AN-M140Al instan=-
taneous br .025 second
delay alternative settings, MECHARICAL IMPACT

ARMED CONDITION . . . When safety discs are out.

FUZES USED WITH . . . AN-M1OOA2 Series

ARMING TIME . . « +» «» Instantaneous setting, 330 vane revolutions.
«01 or .025 deley settings, 220 vane revolutions.

VANE SPAN . . . . « » 6 in. (2 vanes)

MAX. BODY DIAMETER . . 2.7 in.

OVERALL IENGTH . . « « 7 in. (with booster)

MATERIAL . & « « « « » Cadmlum plated steel with some brass parts.

GENERAL: The M139 and the M140 are identical in construction to the
standard AN-M103 with the exception that the emount of the
delay element has been changed to decrease the functioning

delay time from .1 second (AN-M103) to .01 (M139) or .025 (M140). All fuzes have the

alternative instantaneous setting.

In order to distinguish these fuzes from the AN-M103, the
vane cups have segments painted on them. One eighth of the vane cup of the M139, and
one guarter of the vane cup of the M140 is painted black. These markings correspond
with those on the Ml4 primer detonator. The M139A1 and the M140Al are the same as
the M139 and M140 respectively, except that they incorporate the widened arming screw
found in the AN-M103Al.

OPERATION: M139, M140: Same as AN-M103, see page 157 .
AN-M139A1, AN-M14CAl: Seme as AN-M103A1, sée page 199 .

REMARKS : The AN-M139A1 and AN-M140A1 are current production and re=-
place the M139 and M140 respectively.

All of these fuzes were developed as companion fuzes for the
AN-M100A2 series which uses thé M14 primer detonators with delays of ,01 second or
.025 second,

These fuzes are not procured for naval use.
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RESTRICTED
Data
BOMBS USED IN: o o o o

FUNCTIONING. . . « « «

ARMED CONDITION. + .« «
FUZES USED WITH. « +

ARMING TIME . . « + =«
\

VANE SPAN . & « & « »
III-.BODIDIW--
OVERALL LENGTH . + +
MATERIAL . « « &« « o »

U. S. ARMY NOSE FUZE

Japanése Navy Bombs for
U, S. usage,

Instantaneous or .1 sec, M|48

delay alternative settings
When safety discs are out
None MECHANICAL IMPACT

Instantaneous setting:-

330 vene revolutions.
«1 sec., delay setting:-
220 vane revolutions.
6 in, (2 vanes)
2.7 in.
9.3 in.

Cadmivum plated steel with some brass parts,

GENERAL:

Japanese Navy gaine had
the nose of the bombs.

The M148 is the same as the AN-M103 nose bomb fuze except that
the booster cup has been modified so as to have the contour
of the standard Jepanese Navy type gaine. The shape of the
to be retained in order that it would fit into the cavity in
In addition the threads on the fuze body have been modified

to fit all Jepanese Navy bombs. (Use 1,84 in, -10 Whitworth thread)

OPERATION: Same as the AN-M103 nose bomb fuze. (See page 187 )
REMAREKS: The M148 fuze was developed for usage in Japanese bombs which

were recovered intact from captured bomb dumps.
This fuze is not procured by the Navy.




MI63 SERIES NOSE IMPACT FUZE
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RESTRICTED U, S. ARMY FUZE
DATA:
BOMBS USED IN . . « All G.P., bombs except Mk 4

Aoy 17 325 1p. Depth Mi63,MI64,MI65

AN-Mk 54 350 1lb. Depth
M82 90 1lb. Frag.
MB1 260 1b., Frag.
fhes s B,
- 1b. In .
AN-M78 500 1b. Chem. Mechanical Impact
AN=M79 1000 1b. Chem.
AN-M58 500 1b. S.A.P.

AN-M59 1000 1b. S.A.P.
FUNCTIONING:
Instantaneous; .l second delay

M164 : : : : : : Instantaneous; .0l second delay
s+ + s« + » «» Instantaneous; .025 second delay

M160, M161, or M162 normally; AN-M10OA2 series

ARMING DATA: -
Instantaneous Setting Delay Settings

Vane Revolutions .« .+ « « s & &
Alr Travel . « « « « o s & @ & 1710-3625 ft. 1140-2420 ft.
Min, Vert, Drop @ 200 mph « + « 1776 ft. 915 ft. /

VANE SPAN « « « » «» 6" 52 vanes)
MAX, BODY DIA. « « 2.7
MATERIAL . + « « « Cadmium plated steel with some brass parts.

GENERAL:

The M163, M164, and M165 mechanical impact nose fuzes corres-

pond to the AN-M103Al, AN-M139Al, and the AN-M140A1 respectively

except for the arming screw of the M163 series which has 32
single threads per inch &s sgainst 14 single threads to the inch in the earlier
fuzes, 'Although the lengbh of the M163 arming screw is reduced to .5 in., the crash
proof feature is retained in the new serles by the addition of a second shoulder
higher up on the arming stem which bears against the bottom of the arming screw,

This series of fuzes 1s designed as a companion group for the
M160, M161 and M162 and serves to eliminate the same difficulties discussed on page
154 with reference to the M160 series,

To distinguish the new series from their prototypes, the folldéw-
ing markings are employed: the top of the M163 vane cup 1s painted completely
yellow, and in the M164 and M165 the vane cup 1s painted yellow except for the
black sections indicating the delays.

OPERATION: The operation is similar to that of the AN=-M103A1l series except
for incorporation of a longer arming time in the M163 series;
see page 150.

REMARES: These fuzes are not belng procured by the Navy.
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RESTRICTED U. S. ARNY NOSE FUZES
Data

BOMBS USED IN o o« « » o AN-M 104: 23 1b, AN-M 40 AN-M|04’ MIOS

Frag.
M 108: 20 lb. AN=M 41

Frage. MECHANICAL IMPACT
FUNCTIONING s s+ + « s« Instantaneous
ARMED CONDITION s+ » « When delayed arming disc (AN=M 104 replaced by AN=-M 12041)
is out. (M 109 replaced by AN-M 110A1)
FUZES USED WITH « « « » None
ARMING TIME o+ o « o o 2.5 (£0.25) seconds AN-M104 {Ohlolungnﬂ
(Pyrot.ghnig) M103 Obsolete
MAX. BODY DIAMETER « 2.2
OVERALL LENGTH « « « « 4.4" (with booster)
MATERIAL e ¢+ « s « Aluminum alloy body, cadmium plated firing pin and striver,
brass delay train cup.
GENERAL: These fuzes are ldentical except for three minor differences:

The M 109 has an additional spring beneath the striker head,

& smaller striker disc, and the arming wire is removed from
the arming pin when it 1s released from the plane (AN=M 104 arming wire removed when
parachute opens).

OPERATION: When the bomb 1s dropped and the parachute opens, the arming
wire 1s pulled from the arming pin and the spring loaded arm=
ing pin flies free., Ejection of the arming pin allowa the

spring-loaded delay firing pin to spring up agalnst the delay primer, starting the

pyrotechnic delay train, and permits the spring loaded slider to move agzainst the
delayed armming plunger. After 2.5 seconds the 326° pyrotechnic delay train has burned
around completely and the body pellet of black powder is ignited. body pellet
imnites the delayed arming chargze which blows out the delaved arming plug and disc,
thereby freeing the delayed arming plunger. The plunger is pushed out by the spring
loaded slider as 1t moves over and lines up under the firing pin. The firing pin

1s retained only by the weak firing pin spring and on impact, the firing pin impinges

on the primer in the slider,

REMARKS: - 8ince the fuze has a mushroom strilker head and a sensitive
firing pin, 1t is a seml-always acting fuze and very sensi-
tive if touched at any angle. If the mushroom head 18 flush

with the fuze body and the delayed arming disc 1s out, then it i1s assumed that the

fuge 18 in a fired condition and care should be taken not te 1ift the mushroom s triker
head away from the fuze body.

AN-N 104 has been replaced by the AN-M 120A1, and the M 109
has been replaced by the AN=-M 110Al.

Delay firing pin springs up to hit primer
which fires time train
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RESTRICTED ARMY -NAVY NOSE FUZE

BOMBS USED IN:
AN-M120A1. . . . . o AN-M4OAl, AN-M40, M72A1

Er;;:if;:ﬁ.tgoe; 06 120 1b AN-MI20A]
ag.
AT 4 s e e e oo ANHONL AI-MAO, NTZAL MITO

M73A1 practice

FUNCTIONING . « . « « Instantaneous MECHANICAL IMPACT
ARMED CONDITION ., . « When arming pin 1s out. with
FUZES USED WITH . . « None MECHANICAL ARMING DELAY
ARMING TIME: o o o o «
AN-MIZOAl . . . - « 1.9 (.15) secs. hani-
cal delay
MLI70 « « » « ¢« s« » » 1.5 (% ,15) seca. mechanical delay
MAX. BODY DIAMETER . . 2.,2" -
OVERALL LENGTH . o« » » 4.4"
MATERTAL + « s « s s »« Aluminum alloy body, cadmium plated striker and striker head.
GENERAL: The M170 duplicates the AN-M120A1 in all respects except for
., the arming time which 1s shortened to 1.5 ( I .15) seconds
in the M170.
OPERATION: As the parachute opens, the arming wire is withdrawn from the

arming’ pin, which is then e jected by the arming pin spring.

Ejection of the arming pin frees the arbor, a semi-circular
projection on the timing shaft, to be rotated by the clockwork mechanism., A regulator
controls the oscillation of the clockwork governor, and is properly adjusted at the
factory. The slider pin rides against the inside of the arbor under pressure of the
slider spring. After the arbor hds been rotated a full 160°, it clears the slider pin,
allowing the slider to be forced across the fuze by the slider spring, lining up the
detonator with the firing pin. A spring-loaded detent locks the slider in position.
On impact, the striker head is forced in, driving the firing pin into the primer
detonator and detonating the bomb.

REMARKS: The M120 and AN-M120 did not have the clockwork regulator
and had an arming time of 2,56 (% ,25) seconds; hence, attacks
g had to be made at higher levels, External appearance of all
designs is the same.

This fuze is replacing the AN-M104 in the parachute fragmen-
tation bomb.

The  AN-M120 was a replacement for the AN-M104 in the para-
chute fragmentation bombs.

The M170 is designed to supplant the AN-M120A1 in all bombs
receiving the AN-M120Al, except for the MB6 para-frag, which will continue to use
the older fuze, <

Pulling out arming .
wire lets armming
pin fly out.
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RESTRICIED U. S. ARMY NOSE FUZE
Data
BOMBS USED IN . « « o « Modified Mark H,E. bombs M|05

FUNCTIONING . « « s« « Instantaneous or ,l1 sec,

delay slternative settings.

MECHANICAL IMPAGT
(Obsolete)

ARMED CONDITION + « «
FUZES USED WITH « « « « M 106
ARMING TIME . . & « « 460-460 vene revolutions

When safety discs are out.

VANE SPAN + o o o o » o 6"
MAX. BODY DIAMETER . , 2,7"
OVERALL LENGTH o o o » 43"

MATERIAL &+ & o ¢ o o Body, striker assembly, and safety discs are of cadmium

plated steel, Gear train and arming vane hub is of brass.
Detonator cup may be of brass or plated steel,.

OPERATION: Upon relsase from the plane an arming wire is pulled to allow
the vanes to rotate in the air stream, The reduction gear
carries this rotation to the arming screw, which unthreads

from the striker to 1lift the vane cap, | After 450-460 vane revolutions, the cap

will be lifted high enough to allow the spring loaded safety discs to be expelled
from beneath the striker head, Additional rotation will cause the arming screw to
thread ocut of the striker, alilowing the arming mechanism to pull away from the bomb,

Upon impact, the striker block is forced down, cutting the shear wire and forcing

the two strikers against the fir assembly, If the setting pin is in the deep

slot, the fuze is set for delay action and the striker point over the instantaneous

channel merely protrudes into the empty recess with no effectj the delay cap belng
fired, setting off the delay and relay element, detonator, and bomb filler, If
setting ;m is in shallow slot, fuze 1s set for instantaneous action, and the instane
taneous firing pin sets off the primer cap, detonator, and main filler, before the
delay can function,

REMARKS : No. 4 primer caps are used to initiate both trains of explo=
sive, The delay channel and detonator assembly are as
follows: delay train of 0.32 grains of black powder, the

relay charge of l.47 grains of lead azide,
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[FEszEiczED %5 L
Data MIOEA2

BOMBS USED IN o « « &
FPUNCTIONING 4 ¢ « o o 3=5 sec, (pyrotechnic)

G.P.H.E. bombs MECHANICAL IMPACT
PYROTECHNIC DELAY

z Ear
ARMED CONDITION o o « o When amming pin is out. %ﬂm&
M 106A1

FUZES USED WITH « o« + ¢ AN=M 103 or M 106, as an M 106 Long
insurance fuze. (Obsolete)

ARMING TIME « « « « « « Instantaneous
MAX. BODY DIAMETER . o« 1,5"
OVERALL LENGTH .+ o o « 9.4"

MATERIAL ] Gld::;:l-phtod steel except percussion cap housing, which
is 88

GENERAL: This fuze is dangerous to handle if the arming pin is out
because it has a heavy striker and a weak creep spring. This
fuze should never be used for horizontal, glide or dive

bulbh:g if there are any fuzes of the AN-M 100 series available, It should never

be used for skip or masthead bombing if there are any fuzea of the M 112A1 or M 115

series available,

OPERATION: Upon withdrawal of the afming wire from the arm pin, the
arming pin is ejected by its spring. The only pre=
venting the heavy striker from impinging on the primer at

this point is the weak creep spring. Upon impact, the striker block overcomes the

creep spring, the firing pin impinging on the primer. Thp flame from the primer
ignites the primer pellet, which in turn ignites the short length of safety fuze
which is coiled in the fuze body. The opposite end of the safety fuze is primed
with the detonator pellet of black powder which insures the functi of the upper
detonator and lower detonator when the safety fuze has burned its ent length, |

EARLY DESIGNS: (1) The original M 108 had a longer coil of safety fusze,
with a functioning time of 45-60 seconds,
(2) The M 106A1 had a reduced funtioning time of 8-11 sec~

onds, for masthead bﬂbug.
(3) M 108 long was used in the Modified Mark series 2000 1lb,
GyPs bomb, luvingm overall length of 31,3 inches,

| REMARKS : If any of these fuzes are found in storage or elsewhers in
an tunarmed condition, they should be carefully checked to
ascertain that the wire oclip preventing the arming pin from
being ejected by its spring is in good condition and not rusted or weak, Should
this clip or wire rust and give way, the arming pin would pop out, leaving
the fuze in a dangerous condition,

BUREAU OF ORDNANCE HAS DECREED THAT ALL OF THESE FUZES
ENCOUNTERED IN MAVAL ACTIVITIES BE DISPOSED OF BY DUMPING IN DEEP WATER.
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RESTRIGCT

Data

FUNCTIONING .
ARMED CONDITION

FUZES USsD WITH
ARMING TIME .

MATERIAL ¢ ¢ o o

BOMBS USED IN: .

MAX. BODY DIAMETER
OVERALL LENGTH . »

. 8, ARMY NOSE FUZE

M 108

M 75 Target Identifi-
cation,

Instantaneous

When safety block is
gone,

MECHANICAL IMPACT
(Obsolete)

Instantanecus
1,3"
2,6"

Brass fuze body with cadmium or zinc plated steel striker,

GENERAL:

This fuze is not threaded into the bomb nose, but is
down and held there by two spring loaded retaining balls
which protrude from the side of the fuze., The fuze re-

quires an sdapter ring having an annular groove to receive the retaining balls,

OPERATION:

When the arming wire is withdrawn from the arming pin as
the bomb is dropped, the arming pin is ejected from the
fuze by the action of the arming pin + The sefety

block holder then falls free of the fuze, and the safety block is ejected clear of
the fuze and striker by its spring., On
body, cutting the shear wire and imp:

impact, the striker is driven into the fuze
on the primer, setting off the upper

EARLY DESIGN:

REMARKS 3

detonator, and lower detonator successively.

The early M 108 did not have a safety block inserted be~
tween the striker head and fuze body, and was quite dan=
gerous as a drop of only a few inches on a hard surface

was enough to function the fuze., The M 108 Modified is shipped with the safety

block &s shown in drawing,

This fuze was designed for use in the M 47 100 lb, Incen=
diary. It is being replaced by the ANeM 126A1 in all bomhs
except the M 75 Target Identification bomb,
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RESTRICTED ARMY-NAVY NOSE PUZES
Data

BOMBS USED IN: AN'M"OA‘

AN-MI1OAL o + o « » & 20 ;:;;:N-mm Hi-Level AN‘M|26A|

115 1b. M70 Chemical bomb
AN-¥126A1 . . o . . . 100 lb. AN-M&7A2 Chemicel [Barvica)

bomb. M110 Eonaolete)
FUNCTIONING . . « » « » Instantaneous ae Dati i)

MECHANICAL IMPACT
ARMED CONDITION . . « « When safety block is gone.

FUZES USED WITH . . . . None
ARMING TIME . . + » + » 260 vane revolutions
VANE SPAN & o o = = + o 5.0
MAX, BODY DIAMETER . . 1.7"

OVERALL LENGTH . . . . AN=M110Al, 3-5/8" with booster,
AN-M126A1, 3-1/16" with booster housing.

MATERIATL, .+ + « o « » o Aluminum body with steel safety blocks and striker.

GENERAEL: These two fuzes are identical in both construction and opera=-
tion. The only difference is that the booster is eliminated
from the AN-M126Al. Inatead of the booster, & steel cylinder,

the same dimensions as the booster, is screwed into the base of the fuze body. This

steel cylinder contains en enlarged firing train consisting of primer, upper detona-
gg:bm lower detonator, which is seated against the tetryl burster of the chemical
Be

OPERATION: When the bomb is dropped and arming wire pulled, vanes rotate.
The vanes are positively attached to the upper part of the
stationary gear, which-can rotate but cannot move in a verti-

cal plane because of a collar which rides in a groove in the fuze body. As the vanes

and stetionary gear rotate about the ball race, the movable gear, which is threaded
up inside the stationary gear also rotates, Both gears mesh with en idler gear, and
since the movable gear has one more tooth than the stationary gear, for each rotation
the movable gear lags one tooth, thus unscrewing downward from the statlonary gear.

As the sleeve of the movable gear moves down, it releases the safety block, allowing

the block to be expelled by centrifugal force., The sleeve is moved down far enough

in 260 rotations of the vanes to arm the fuze. On impact the striker is driven down,
overcoming the resistance of the firing pin spring end the firing pin initiates the
explosive action instanteneously.

REMARES : The original designs, M110 and M126, had more teeth on the
gears, and consequently required 570 vane revolutions to arm.
They also had three safety blocks, each 120° segments, and the
arming sleeve fitted in a groove in the blocks in the unarmed position, preventing
them from falling out. The original designs also had larger vanes.

If the striker head is flush with the fuze body, the fuze is
in a fired condition. In such condition, the striker should not be pulled away from
the fuze, &s the firing pin is sensitive and withdrawal might create sufficient fric-
tion to ignite the primer,
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RESTRICTED U, 8, ARMY NOGE FUZES

BOMBS USED IN:
M168 ... ... .. o AN-M41A1 20 1b, Frag.

K180, . ... ... ANNATAS 160 1. Goem. MIS8 MI59
FUNCTIONING . . . . . . Instantaneous
ARMED CONDITION . . . . . When striker protrudes (T70) (T70E1)

.25 in, beyond vane

mt (See Remarks).

None MECHANICAL IMPACT

440 vane revolutions; NOSE FUZE

%ogo; of air travel.
.0 in,

FUZES USED WITH . . . .
ARMING DATA PR

<
A
E

MAX, BODY DIAMETER . . . 1.752 in.
OVERALL

P 35.69 in,
PRI R . 7 - R
e o« s s » s « o Aluminum body with steel safety blocks and striker.

.
.
.

GENERAL: These fuzes are similar to the AN-M110Al and AN-M126A1,
They Adiffer in that the M 158 and M 1560 have a spring
actuated detonator shutter whioch rotates into position
after withdrawal of the firing pin and ie locked in place by a spring-loaded detent,
In addition the arming sleeve, striker, and firing pin move upward instead of g
and the vanes rotate freely after arming. There 1s no safety blook in the newer series
and, the striker assembly which is of heavier construction, a retaining ring in-
stead of a retalning pin.

These two fuzes are similar in appearance, except that the
M 158 incorporates a booster and booster lead in, whereas the M 189 incorporates a
detonator holder. The M 159 also has two arming wire guides to facilitate positioning
of the arming wire,

The M 158 differs from AN-M110Al in that the body and
booster holder are held together by a locking pin, has the detonator in the shutter,
a booster lead in mounted in the lead oup dlec, and a hooster below the lead ocup diso.

OPERATION: When the bomb is dropped and the arming wire gullod, the
vanes rotate. The arming vane, nut, outer ball race, arming
hub and stationary gear rotate as a unit, but cannot move

in a vertical plane because of a collar on the arming hub. The movable and stationary

gears mesh with the pinion gear (idler gear) and since the movable gear has one more
tooth than the stationary gear, for each rotation the movable gear lags one tooth,
thus sorewing upward (right hand threads) and toward the stationary gear, As the
movable gear moves up, 1% 1lifts the striker and withdraws the firing pin from the
hole in the detonator shutter. (Retalning ring in striker groove and under arm

sleeve bevel enables simultaneous movement upward), After approximately 440 revolu-

tions of the vanes, the firing pin is completely withdrawn from the detonator shutter

and the detonator shutter is swung into position lining up the detonator with the

firing pin, thus arming the fuze. The detonator shutter 1s locked in posltion by a

spring-loaded detent housed in the shutter which slips into a recess in the booster

holder. The vanes continue to rotate, and when the movable gear reaches the cut-out

portion in the pinion gear the vanes rotate freely., On impact, the striker with its
firing pin are forced down, compressing the firing pin spring and plercing the det-

onator, The detonator sets off the booster lead in and booster successively.

REMARKS! In the armed condition, the striker will protrude about
«25 in, beyond the vane nut, but any fuze in which the
gap between the underside of the striker and the:face of

the vane nut exceeds .125 in. should be treated as armed.
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RESTRICTED U. 8, ARMY NOSE FUZES

Bo%lmglg:am.rv:. . . «» AN=M26 Parachute Flare M"lAZ, M|27, Mm

AN-M46 Photoflash Bomb
Fragmentation Cluster

Adapters M15 and M16 x (Servics)
M 127 . . . . . . Incendiary Cluster Adapter
M10A1
i - S S ‘Ig;;ndiary Cluster Adapter CLOCKWORK AERIAL BURST
FUNCTIONING . . . . . Aerial Burst, 5-92 gec., or

impact instantaneous
ARMED CONDITION . . . When safety block and arming
pin are both out.

FUZES USED WITH . . . None

ARMING TIME . . . . Approximately 260 revolutions

VANE SPAN . . . . . 3 1n.

MAX. BODY DIAMETER. . 1.63 in.

OVERALL LENGTH . . . M 111A2 - 4.5 in.; M 127, M 138 - 4.95 in,

METERIAL, & ooov e Aluminum alloy body with zine or cadmium plated steel striker.

GENERAL: The M 127 fuze is found by assembling the booster and detonator
assembly from an AN-M 110A1 fuze to a M 111A2 fuze body. The

result is a mechaniocal time fuze with an 18 gram tetryl booster

instead of a black powder booster such as in the M 111A2, The M 138 fuze is the same
as the M 127 except that the M 138 has only 7 grams of tetryl, the balance of the
ace being taken up by an inert clay pellet. (M 127 booster was too powerful for

;&!2 cluster adapter and damaged the bombs in the cluster, hence reduction of tetryl).

OPERATION: The desired time interval is set on the graduated scale and the
locking socrew tightened. Upon release of the cluster or Flare
from the plane, the arming wire is withdrawn from the fuze, the

vanes are free to rotate and the arming pin Jumps out., The arming vane, nut, outer

ball race, arming hub and stationary gear rotate as a unit. As the vanes and station-
ary gear rotate on the ball race, the ldler gear is rotated, thus rotating the mov-
able gear and the arming sleeve to which it is attached. The arming sleeve is thread-
ed into the arming hub and extends inside the safety block. 8ince the movable gear
hae one more tooth than the stationary gear, it lags one tooth on every rotation and
gradually uneorewe downward, After approximately vane revolutions, the arming
sleeve has unthreaded far enough to be withdrawn from the safety block, which is then
thrown clear by centrifugal force. The timing disc, meanwhile, has been rotated by
the spring-driven clockwork. After the predetermined time has elapsed, the slot in
the timing disc will be positioned opposite the timing disc lever. Through a series
of levers, pressure forces this timing disc lever into the slot thue freeing the fir-
ing lever. Since the half round pin is no longer retained by the firing lever, it is
free to rotate under the pressure of the spring-loaded firing pin, a collar on the
firing pin bearing on one gide of the notch in the half round pin. Ae the half round
pin rotates, the firing pin 1s released and impinges on the primer, firing the booster.

If the timing mechanism should fail, the fuze would still deton-
ate on impact, because the striker would be forced down and would shear any obstruc=-
tion between it and the primer.

EARLY DESIGNS: Original M 111 had setting range of from 15«83 sec., and be-
cause of gréater number of teeth on geare required 570 vane
revolutions to arm.

M 111A1 reduced minimum setting time on the scale from 15 to

5 seconds, however could not be set for less than 8 seconds, since if set for less,

the oclockwork functioned before the fuze was armed, and the firing pin spring pulled

the striker down tightly against the safety blocks stopping the rotation of the vanes,

thus preventing aerial burst, Both of these early designs had three 120° section
safety blocks with a groove which received the arming sleeve of the movable gear. They
also had weaker gears with more teeth and larger, weaker vanes.

REMARKS: M 111A2 booster containe 70 Eninu of black powder,

Neither the M 127 nor the M 138 should be assembled to thelr

respective clusters, until the oluster has been locked in
place in the bomb rack.

The M 127 1s being replaced by the M 128; the M 138 1s bei
replaced by the M 145; the M 111A2 1s being replaced by the M 146. (See page

These fuzes are equ.lgped with a spinner device (See page )
to force the safety block to rotate with the arming vane and insure positive ejection
of the safety block after the arming sleeve has withdrawn. (Only later lots of
M 111A2 are equipped with spinner device).

In order to insure correct rotation of the arming vane of the
M111A2 when used in the M26 cluster, the fuze has been modified 3{ regluolng the atan-
dard vane by an anemometer type vane. When so altered, the fuze will be known as the
T77. Thies change will be made in the field with kits supplied by the Army.

662970 O - 45 - 13 L
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RESTRICTED U. S. ARMY NOSE FUZES

o R, AN-MI28, AN-MI45
AN-MI28, + o « & o gi.:;:e:i_mu Incen- AN'M|46, AN"M|47

AN-M145. ., . « « » o« Cluster Adapter, Aimable
Incendiary E6R2

AN-M146. . « +« + « + Flares and photoflash, and (Service)
butterfly bomb c¢luster
M28 and M29,M89,90,98 T,I.H CLOCEWORE AERIAL BURST

AN-M147. « « « + » « MB4 Target Identification

bomb; AN-M47A2,A 3 Incend.

PUNCTIONING. « « « « « Aerial Burst, 5-92 sec.;
or impact instantaneous if
slider aligned,

ARMED CONDITION. . . « When safety collar and arming pin are both out, and detonator
is aligned under firing pin.

PUZES USED WITH. . None for NM128, M146 and M147; M152 or M153 used with M145.

ARMING TINE . . « Approximately 260 vane revolutions.

VANE SPAN ., « « &«

S in.
MAX. BODY DIAMETER 1.95 in. )
OVERALL LENCTH . . AN-M128,AN-M145 = 6,2 in; AN-M146 - 5,67 in; AN-M147 - 5,72 ln.l
MATERIAL + « o «

Aluminum alloy body with. zinc or cadmium plated steel striker.

s 0" e
L

GENERAL: - These fuzes modify the M111A2 by the addition of & detonator |
slider held out of line until the fuze is partially armed by
a orank-shaped arming stem., The four fuzes in the serles are
identical except for the boogters employed; the AN-M128 has the booster of the M127
(tetryl); the AN-M145 uses that of the M138 (tetryl-clay pellet); the AN-M146 employs
that of the M111A2 (black powder); and the AN-M147 uses the AN-M126A1 primer detonator
instead of a booster,

OPERATION: The desired time interval 1s set on the graduated scale and
the locking screw tightened. Upon release of the cluster from
the plane, the arming wire is withdrawn from the fuze, the

vanes are free to rotate and the arming pin jumps out. The arming vane, nut, outer

ball race, arming hub and stationary gear rotate as a unit., As the vanes and sta-
tionary gear rotate on the ball race, the idler gear is rotated, thus rotating the
movable gear and the arming sleeve to which it is attached. The arming sleeve ia
threaded into the arming hub and extends inside the safety block. Since the movable
gear has one more tooth than the statlonary gear, it lags one tooth on every rotation
end gredually unscrews downward. After approximately 260 vane revolutions, the
sleeve has unthreaded far enough to be withdrawn from the safety block, which is then
thrown clear by centrifugal force.

The timing disc, meafiwhile, has been rotated by the spring
driven clockwork. After approximately four seconds of rotation, the release arm
located below the timing disc (and turning with 1t), frees the crank-shaped end of
the arming stem, The lower end of the arming stem then presents its cut-away section
to the detonator slider which will then align itself below the firing pin and become
locked in place there by a spring loaded detent.

When the detonator is aligned, the timing disc continues to
turn., After the predetermined time has elapsed, the slot in the timing disc will be
positioned opposite the timing disc lever, Through a series of levera, pressure forces
this timing disc lever into the slot thus freeing the firing lever. This in turn
frees the half round cocking pin which is forced to rotate under pressure of the
spring loaded firing pin. As the half round cocking pin rotates, the firing pin 1s
released and impinges on the primer, firing the booster.

REMARKS: The AN-M128 replaces the M127; AN-M145 replaces the M138;
AN-M146 replaces the M111A2,

These fuzes are equipped with a spinner device (see opposite
page) to force the safety block to rotate with the arming vane - this assures positive
ejection of the safety block after the arming sleeve has withdrawn,
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RESTRICTED o U. S. ARMY NOSE FUZE
Date

BOMBS USED TN, . . » » All G.P. Bomb i
L 53 4000 1b: LoCe: May be MI35 MI36
found in 90 1b, 260 1b, 2
Frag., 500 1b. and 1000 1b MI35A1 . MI36Al
Chemical. ?
FUNCTIONING . + o « « - Aerial Burst, with

& range of 5§ - 92 secs,
M136 - Aerial Burst, with
TIme range of 5 - 30,6 CLOCEWORK AERIAL BURST
secs,

Both will funetion on

impact.
ARMED CONDITION . . « When safety block, arming pin, and lower arming pin are out.
FUZES USED WITH . None normally, unless W~M1OOAZ2 series is used (with non-
delay Ml4 primer detona or) for insurance purposes.
Approximately 260 revolutions.

ARMING TIME .+ « « o «

VANE SPAN o' s s s o o 5.8 in,

MAX, BODY DIAMETER . . 2.7 in.

OVERALL LENGTH + « « « 9.1 in, !

MATEFTAL . « o « » » Upper part of body is aluminum alloy; lower part cadmium

plated steel.

GENERAL: These fuzes are a combination of the M111A2 mechanical time
fuze and the AN-M103 nose fuze, in which the former fuze has
been assembled to a modified body and booster portion of the

AN-M103 fuze, The setting pin of the AN-M103 has been removed and in 1ts place the

spring loaded lower arming pin has been inserted, The lower arming pin holds the

detonator carrier out of line with the firing train until the arming wire 1s pulled.

The M135 incorporates a time setting which can be adjusted to
the nearest .1 second, and the fuze will fire accurately within plus or minus one (1)
second; time calibrations are made for every 1?2 second, with a 10 division verniler
scale located on the non-rotating part of the fuze for setting to the nearest .1l of
a second,

The M136 incorporates a time setting which can be adjusted to
a .2 of a second, and the fuze will fire accurately within plus or minus .3 seconds,.
The greater accuracy of the M136 is achieved by an improved clockwork mechanism, This
fuze was developed to provide greater accuracy, presupposing that a method can be de-
vised for accurately measuring the altitude of release.

OPERATION: Prior to loading the fuzed bomb into the plane, the time

setting 1s made and the time set screw tightened. The

wire is withdrawn as the bomb is dropped and the vanes start
to rotate., The arming pin is ejected and the time mechanism starts to operate, the
lower arming pin being simultaneously e jected, allowing the spring loaded detonator
carrier to move over into the armed position. After approximately 750 feet of air
travel, the safety block 1s released from the fuze (see Operation of M111A2, page 1€l
for details on functioning). After the set time has expired, the firing pin will be
freed and its spring will force it into the primer and detonate the bomb,

The bomb may detonate if it strikes a target prior to complete
functioning of the time mechanism, provided the arming wire has been withdrawg, in
which case the firing pin would shear the rather delicate levers obstructing 1&.

REMARKS : Effective use of these fuzes in G.P. bombs presupposes that a
method can be devised for accurately measuring the altitude
of release.

The round knurled locking screw has been replaced in current
production with a wing nut type, and replacement wing nuts are being sent to the
fleld, This change was made so that ordnence personnel can get a good grip on the
nut end eliminate the possibllity that the setting might slip, and cause elther pre-
mature or late functioning.

The M135A1 end the M136A1 fuzes are the same as the M136 and
the M136 except that they incorporate a lower time limit of 10 seconds instead of 5
seconds, The minimum setting time was increased to prevent amy possibility of damage
to the plane by the bomb fragments. The M136Al and the M136A1 will replace the M135
and the M156 respectively when aveilable, It is recommended that & minimum setting
of 10 seconds be used for all M135 and M136 fuges now in the fleld.

Theee fuzes are not procured for Naval use.
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RESTRICTED U. S. ARWY FUZE
Data

BOMBS USED IN. ¢ « « » :Bﬂ. ﬂ&'ﬁ?ffﬁ’ib'
b:;go en! cation M|44

- 8

FUNCTIONING. « « + » » Aerial Burst, 1.6 - 30.6
secs,, or impact instan-
taneous 1f slider aligned.

ARMED CONDITION. . . » When safety collar and

pin are both out,

and detonator is aligned CLOCEWORK AERIAL BURST
under firing pin.

FUZES USED WITH. . . . Nome

ARMING TIME. . . » Approx. 6-9 vane revolu=-

tions.
VANE SPAN: « o « « « » 3 in.
MAX, BODY DIAMETER . » 1.93 in.
OVERALL LENGTH « « « « 5.67 in,

MATERIAL o« o « o + Aluminum alloy body with zinc or cadmium plated steel striker.

GENERAL: The Ml44 1s similar to the M146 described on p. 183 , except
for the following:

Direct drive, instead of gear reduction arming, results in
ejection of the safefy block after approximately 6-9 turns of the arming vane. The
direct drive involves the removal of the stationary gear from the arming hub, the
movable gear from the arming sleeve, and the idler gear from the pin. The
sleeve stop plate fixed to the bottom of the arming sleeve has a fork which engages
the pinion gear pin and prevents the arming sleeve from rotating. This change was
made to ensure that the safety block is ejected in less than the mechanical function-
ing time of the fuze.

In addition, the Ml44 incorporates a clock mechanism which
runs 3 times as fast as the M146 clock mechanism. This results in a minimum setting
of 1,6 seconds (instead of 5), a maximum setting of 30,6 seconds (inatead of 92), and
a slider arming time of 1.6 * .6 seconds (instead of 4.5 % 1.5)., Because of the
shorter running time the clockwork 1s more accurate in the Ml44,

OPERATION: Upon release of the bomb the arming wire is withdrawn from the
fuze, the vanes are free to rotate and the arming pin jumps
out. The vanes are positively attached to the arming hub and

rotate as one unit, The arming sledve, which is threaded to the arming hub, 1is pre-
vented from rotating since the stop plate attached to it engages the idler gear pin.
However, the arming sleeve moves down due to rotation of the arming hub, and after
approximately 6 to © vane revolutions the arming sleeve has withdrawn far enough for
the safety collar to be thrown clear by centrifugal force, The timing disc, mean-
while, has been rotated by the spring-driven clockwork. After 1.5 + .5 seconds of
rotation, the timing disc cam, located below the timing disc (and turning with it),
frees the crank-shaped end of the arming stem. Balance of operation same as M146

fuze, page 185 .
This fuze is not procured for Navy use,
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RESTRICTED U. S. ARMY FUZE
Data

BOMBS USED IN. « « « « ﬁzp{::emm Cluster M|52. MI53
FUNCTIONING. « « « « « Aerial Burst, 5-92 sec,;
or impact instantaneous
if slider aligned.
ARMED CONDITION. . . . When safety collar and M152  (Bervice)
arming pin are both out,
and detonator 1s aligned
under firing pin. MECHANICAL TIME, AERIAL BURST
FUZES USED WITH. . . . M145 nose fuse,
ARMING TIME . . « Approximately 260 vane

revolutions.
VANE SPAN .+ o ¢ « « &« & in,
MAX, BODY DIAMETER . « 1.93 in.
OVERALL LENGTH . . + » 6.2 in,

MATERIAL o« « o « o« Aluminum alloy body with zinc or cadmium plated steel s triker.

GENERAL: The M152 is the same as the M145 described on p. 183
except for the following: e

The M152 has reversed vanes so that it will properly arm as
a tail fuge, In addition a change was made in the construction of the thrust bearing
for the -m:.uf vane assembly, to insure free rotation with the reversed thrust direc-
tion of a tail fuze as compared with a nose fuze., (See drawing on opposite page).

The M153 1= the same as the M145 except that the vanes are re-
versed so that it will properly arm as a tail fuze. The vanes of the M152 and M153
are painted red to distinguish them from nose fuzes.

OFERATION: The ration of both these fuzes is the same as the M145 om
Pe .
REMARKS: The M152 will replace the M153, The M153 fuze 1s being manu-

factured to provide tail fuzes to meet requirements pending
availsbility of the M152,

The M1563 i1e not procured for Naval use.
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RESTRICTED U. 8. ARMY NOSE FUZE

BOMBES USED IN + « « « « M26 Cluster (20 - AN-M41,
20# Frag. Bombs).
uz;ogmsur (6 = u?z,
Frag. Bombs).
M15,M16 Frag. Clus. Adapterg
Aerial burst, 5§ - 92 secs. M '55
or impact instantaneous.

FUNCTIONING CRC

ARMED CONDITIOR » « « « When safety block and arm-

ing pin are both out. CLOGKWORK AERIAL BURST
FUZSS USED WITH . « « « None

ARMING TIME e s« » o« o Approximately 6 - © vane

revolutions,.

VANE SPAR ¢ o » o ¢ « 3 in,
1,63 in.
4.5 in.

MAX. BODY DIAMETER.
OVERALL LENGTH .+ « »

MATERIAL +« ¢ & « « » o Aluminum alloy body with zine or cadmium plated steel striker.

GENERAL: The M 155 (formerly the T7T1l) 1s the same as the M 111A2 except
that the gear reduction system has been eliminated. A spinner
device ie incorporated to force the safety block to rotate

with the arming vane., Elimination of the gear reduction system has been accomplished

by removing the stationary gear from the arming hub, and pinning the pinion gear in
place so that 1t cannot rotate.

OFERATION: Upon releasing the cluster from the plane, the arming wire is
withdrawn from the fuze, the vanes are free toc rotate and the
arming pin jumps out. The vanes are positively attached to

the arming hub and rotate as one unit. The arming sleeve, which 18 threaded to the
arming hub, is prevented from rotating since the movable gear which 1s attached to 1t,
meshes with the pinned pinion gear. However, the arming sleeve moves down due to
rotation of the arming hub, and after approximately 6 - © vane revolutions the arming
sleeve has withdrawn far enough for the safety block to be thrown clear by centrifugal
force., The timing disc, meanwhile, has been rotated by the spring-driven clockwork.
After the predetermined time has elapsed, the slot in the timing disc will be posi~
tioned opposite the timing disc lever, ‘I‘hroug: a series of levers, pressure forces
this timing disc lever 4into the slot thus freeing the firing lever. Since the half
round pin is no longer retained by the firing lever, it 1s free to rotate under the
pressure of the spring-loaded firing pin, a collar on the firing pin bearing on one
side of the notch in the half round pin. As the half round pin rotates, the firing
pin is released and impinges on the primer, firing the booster.

If the timing mechanism should fall, the fuze would still det=
onate on impact, because the striker would be forced down and would shear any obstruc-
tion between it and the primer.

REMARKS 3 The M 1556 replaces the M 111A2 in the above-mentioned clusters.
Heplacement was made since clusters fuzed with the M 111A2
sometimes failed to open with low fuze settings since the

cluster flight is not always stable enough to permit arming of the M 111A2 fuze before

the set time expires. Elimination of the gear reduction system obviates this diffi-
culty. The spinner Iinsures ejection of the safety block at completion of arming. -
This fuze 1s not procured by the Ravy.
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RESTRICTED U. 8. ARMY TAIL FUZES
Data

BONBS USED Ii: MII2 AL, MII3AI, MII4AI

BRY e i e e e o AANSKE0TRO0 TGP,
AN-MB7, 250 1b.G.P, (Service)
MIIBAL « « « « « o o « AN-M43, 64, 500 1b.G.P. MECHANICAL IMPACT
AN-¥58" 500 1b.S.A.P. PYROTECHNIC DELAY
M32, 600 1b, G.P, (For Skip or Masthead bomb
M114Al . . . . . . . . AN-M44 6 65,1000 1b.G.P, from land-based planes only
AN-M58, 1000 1b, 8,A.P, Mllg, M113, Ml1l4
M33, 1100 1b. G.P. (0bsolescent)
AN-M34, 66,2000 1b.G.P,

FUNCTIONING, . . . . . M16Al1 primer detonators
with 4-6 or 8-15 seconds
delay are interchange-
able. (Masthead, skip

bombing).
ARMED CONDITION, . . . When vane assembly has risen .75 in.
FUZES USED WITHK., . . . None
ARMING DATA. . . . . . 18-21 vane revolutions; 100 ft. air travel
VANE SPAN., ., . . . . . S in,
MAX. BODY DIAMETER ., . 1.6 in.

OVERALL LENGTH, ., . . . M112A1, 9.6 in.
M113A1, 12.€ in.
M114A1, 16.6 in.

MATERIAL, . . . . . . . . Cadmium plated steel

GENERAL: The only difference in these three fuzee is in the le
of the arming stem, Larger bombs require a longer

= atem so that the vanes can catch the air slip from the

o] .

OPERATION: Ae the vanes rotate, the arming stem is unthreaded from

the plunger. There are no reduction gears in the vane

. assembly, the arming stem being secured to the vane nut
by a cotter pin, and 18 to 21 revolutione of the vanes will free the plunger. A
key pin riding in a g:ouve in the plunger prevénte it from rotating as the arming
stem is withdrawn. impact, the plunger compresses its creep spring and the spring-
loaded firing pin forces the locking balls out into the enlarged part of the fuze
cavity, freeing the firing pin. The cocked firing pin epring forces the firing
pin against the primer, initiating the delay in the primer detonator.

EARLY DESIGNS: The original M 112, M 113, and M 114 used the M 18
primer detonator, which i1s the same as the M 16A1 ex-
cept that the ahoulder is lower. Hence, when the
M 16A]1 was designed it wae necessary to .alter the base of the fuze slightly to
permlt use of this primer detonator with the higher shoulder on its ernal sur-
face, The alternative ! 16 primer detonators had delays of 4-5 or 8-11 seconds,
whereas the longer delay M 16A1 has a e qf from 8~18 eecande, Thie daley
coneiets of a barium chromate allicon er in place of the lead chromate sillcon -
mixture used.in the M 16 primer detonator., The M 16, though no loﬁar being

manufactured, can still be used in the M 11241, M 113A1, and M 114Al fuzes.
REMARKS: This fuze will function on impact mﬁle of 3°, and gives
positive action because of its cocked firing pin. This

fuze is unsafe for carrier landings. Delay of 4-5
seconds should be used against sea targets, and delay
of 8-16 seconds against land targets.

NEVEH TURN THE VANES COUNTER-CLOCKWISE TO RENDER FUZE
SAFE, AS THE ARMING STEM MAY DEPRESS PLUNGER INSTEAD OF ENGAGING IT.

These fuzes may have a groove around the top of the
fuze body (as in drawi ) or the top may be straight like the ¥ 123 series
fuzes (see page 199). ies groove 1s a distinguish mark used by those
manufacturers making both the M 112 and M 123 series fuzes, and 1s not to be
considered a positive mark for fuze identifieation.
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RESTRICTED U. 8. ARMY TAIL FUZES
Data :

s . L ... ANM30, 100 1b. G.P. MII5, Mil6, MII7

AN-M57, 260 1b. G.P.

M118 o - « + » « « o «.AN-M43, 64, 500 1b. G.P, (Service)
AN-1168, 500 1b. S,A.P. MECHANICAL IMPACT
M32, 600 1b, G.P, PYROTECENIO DELAY
M117 . . v+« . .+ » . AN-Ma4, 6 65, 1000 1b. G.P
AN-M58, 1000 1b, 05.A.P, (For Skip or Masthead bombing
M33, 1100 1b. G.P. from land or carrier bases)

AN-H34, 66, 2000 1b.G.P.
M103, 2000 1b. S.A.P.

FUNCTIONING . . . . . . « M 16Al primer detonators:

4-5, 8-15 sec. delay. .

M 16 primer detonators:

4-5, B8-1l1 sec. delay.

(Masthead, skip bomb

When gear carriler stop protrudes less than 1 in. below
;&ne oup.

one

ARMED CONDITION . . . .
FUZES USED WITH . . . .

.

ARMING DATA . . . . . . . Same as AN-M100OAZ2, AN-M101AZ2, AN-M102A2 respectively.
See page 1B1.
VANE 8PAR . . « « « « o« « 5 in,
MAX. BODY DIAMETER. . . . 1.5 in.
OVERALL LENGTH. . . . . . M 115, 9.6 in.
‘M 116, 12.6 in,
M 117, 18.6 in.
MATERIAL. . . . . . . . Oadniim piated steel
GENERAL: The only differences between these fuzes is in the length

of the arming etem. Larger bombs require a longer arming
stem so that the vanes can catch the alr sllp from the
bomb. The only difference between these three fuzes and the M 112A1 serles le that
this seriee employs the reduction gears as used in the AN-M 100A2 serles, conse-
quently having a longer aming time., Actually, the M 115 serles 1s a composite
of t:;l? 112 series body with the AN-M 100A2 series vane and reduction gear
assel .

OPERATION: As the vanee rotate, the pinion gear which la attached

to the vane ausembir revolves around the statlonary

%m. Since the movable gear has 30 teeth and the
statlonary gear 29 teeth, the movable gear is rotated clockwlse one tooth per revo-
lution of the pinion gear. The arming stem is secured by a cotter pin to the
movable gear sleeve and hence unthreads from the firing plunger as the movable
gear is rotated. In unthreading, the arming stem 1ifts the movable gear, and
since the stationary gear 1s held by a collar threading into the lower extension
of the movable gear sleeve, the stationary gear is 1ifted also. After 150-170
revolutions of the vanes, the arming stem will have unthreaded from the firing
plunger and the fuze will be armed. Further air travel will unthread the arming
stem from the fuze body and the entire arming assembly will fly off. On impact,
the ;{lunger compregses its creep spr: and the spring-loaded firing pin forces
the locking balls out into the enlarged part of the fuze cavity, freeing the
firing pin. The cocked firing pin spring forces the firing pin against the
primer, initlating the delay in the primer detonator.

REMARKS: These fuzes will take elther the M 16 primer detonators
with delays of 4-5 or 8-11 seconds, or the M 16Al
primer detonators with delays of 4-5 or B8-15 seconds.

Actually the M 16's are no longer being manufactured, though they are still to be

found in the field. These fuzes can be used for skip or masthead bomb from

land or carrier bapges. These fuzes may have a groove around the top of the
fuze (as in drawiag) or the top may be straight as in the AN-M100 series (see

guge 181 ). The groove is a distingulshing mark used by manufacturers making
oth fuzes and is not to be consldered a positive sign for fuze 1dentificatlon.

NEVER TURN THE VANES COUNTER-CLOCKWISE TC RENDER FUZE
SAFE, AS THE ARMING STEM MAY DEPRESS PLUNGER INSTEAD OF ENGAGING IT.

- 186 -




BODY CAP

SPRING CLIP HOLE|

RETAINER PN | |
HPLUNGER STEM™ |

|| PEENED

' GOCKED FIRING PIN
SPRING

LOCKING BALL

ANTI-CREEP SPRING

SPRING RETAINER

: ; MIBAI
' T PRIMER DETONATOR
(8-15 SEC)

M3l BOMB TAIL FUZE

- 1968 =




(O N

.-

I
l
[
l'

.\

RESTRICTED U. S, ARMY TAIL FUZE
Data
BOMBS USED IN . . .

AN-M57, 250 1b. G.P.
Bombe equipped with M17
anti-ricochet assembly.
AN-MB4, 500 1b. G.P.
bomb with M16 anti-
ricochet assembly. MECHANICAL IMPACT
FUNCTIONING . . . . . M 16Al primer detonator PYROTECHNIC DELAY
with 8 - 15 second delay. .
ARMED CONDITION . . Congider armed if arming
stem extends 1-5/16" from

AN-M30, 100 1b, and MIs'

fuze body (vane shaft side), or after approximately 12
vane revolutions.

FUZES USED WITH . . . None
ARMING TIME ., , . . . Approximately 12 vane revolutions
VANE SPAN . . s » D 0,
MAX. BODY DIANETER. . 1.5 in.
ERALL LENGTH . . 6.56 in.
MATERIAL . . . Cadmium plated steel
GENERAL: The M 151 consists of a modified M 112A1 series fuze body.

The body has been lengthened to accommodate a plunger etem
which is attached to the plunger proper. A transverse
arming stem replaces the regular in line arming etem. A retainer pin and spring
type lock nut have been incorporated. In addition the M 151 uses an anemometer
type vane. The anemometer vane arming shaft is attached to the arming stem by
a spring clip. For complete assembly see page _38 .

OPERATION: Upon withdrawal of the arming wire from the arming shaft,
tgg anemometer vane 18 free to rotate and causea the .arming
stem to unscrew from the fuze. After approximately 12 vane

revolutions the arming etem has withdrawn completely from the plunger stem and the

fuze is armed. On impact, the plunger compresses the anti-creep spring and the
spring loaded firing pin forces the lock balle out into the enlarged part of
the fuze cavity, free the firing pin. he cocked firing pin spring forces

the firing pin against the primer, initiating the delay in the primer detonator.
This fuze is not procured for naval use.
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RESTRICTED

BOMBS USED IN:
M123, « . o+ » + » » AN-M30Al 1 G.P.

AN-MSTAL 2504 G.P.
24, . . . . . .. AN-ME4AL 5004 G.P. MI23. MI24, MI25

AN-MSBAZ 500f S.A.P.
MI26. . . . . . . . AN-MGSAL 10004 G.P

AN-ME6AL a

U. S. ARMY TAIL FUZES

AN-M59A1 1000# S.A.P, (Cbsolescent)
e e

FUNCTIONING . + « « emic ong ay fuze:
delays of 1, 2, 6, 12, 24, e Ane

36, 72, end 144 hours.
ARMED CONDITION . . . Considered armed 1f dropped,

because of glass ampoule
or after 75.6 - 180 rovoiutlonn of vanes,
FUZES USED WITH . . . None, though & nose anti-disturbance fuze 1s being developed
to be used with 1it.
'IE.G = 190 revolutions
5

1,5
M123, 9,6"; M124, 12.6"; M125, 16.6"
Zine plated and dichromate coated steel.

GENERAL: The only difference in these three fuzes is in the length of the
arming stem. Larger bombs require longer arming stem so that
vanes can catch the air slip from the bomb. Functioning time of

these fuzea 1s determined as follows:

For the 1, 2, 6 and 12 hour delays, by varying the concentra-
tion of the alcohol-acetone solution.

For the 24, 36, 72 and 144 hour delays, by varying the thick-
ness of the cellulold disc (thickness increases as delays incresse). The M19A2 deton-
ator contains primer mixture, lead azide and tetryl.

OPERATION: The stem case and gear system of these fuzes are identlcal with
the fuzes in the AN-M 100A2 series, except that the threads on
the arming stem are right hand threads and thread downward in-

atead of out. The pinion gear revolves around the stationary gear and in so doing

rotates the movable gear, which has one more tooth than the stationary gear, one tooth
per revolution. Since the arming stem 1a secured to the movable gear sleeve, 1t also
rotates counter=-clockwise, threading down toward the glass ampoule. The arming atem
exerts pressure on the ampoule cap causing the glass ampoule to break where i1t rests
on seat disc and knife edge. Attached to the arming stem 18 a stem collar, which

tompresses a rubber washer to seal the upper part of the fuze from leakage. (344-387

revolutions of vanes to seal), In the 1, 2, 6, and 12 hour delays, the acetone or

alcohol~-acetone solution is freed to act on the celluloid ring retaining the locking
balls. In the 24, 36, 72, and 144 hour delays, the acetone is freed to act on the
<elluloid disc and subsequently the celluloid ring retaining the locking balls, As
the acetone or alcohol-acetone solution acts on the cellulold ring, the locking balls
are forced out by the head of the screw which 1s threaded into the spring loaded fir=-
ing pln. After the predetermined delay, as effected by varying the concentration of
the alcohol-acetone solution or by varying the thickness of the celluloid disc, the
balls will be forced clear of the screw head and the firing pin will strike the det-
onator.

If an attempt 1s made to withdraw the fuze once 1t has been in-
stalled, the anti-withdrawal locking ball will ride into the shallow part of 1ts
groove, and lock the lower fuze body to the adapter booster. Further turning of the
fuze will merely unthread the upper fuze body from the lower part, allowing the spring-
loaded firing pln sleeve to force the sleeve balls into the separation, dxivlng both
the sleeve and the firing pin toward the detonator. A separation of 3/64" of an inch
activates the fuze, regardless of the length of time the acetone or alcohol-acetone
solution has been acting, or if the fuze 1s in an unarmed condition.

REMARKS 3 (a) Never attempt to withdraw the fuze during or after installa=-
tion in the bomb.

(b) If the bombs with this fuze are not dropped, they must be
jettisoned over enemy territory or in the sea. They cannot be considered safe even 1f
dropped unarmed,

(¢) The fuzes should not be subjected to temperatures exceeding
120°F. (High temp. may damage celluloid ring). In the packing box are 2 vials of powd=
ar6 one & green stoppered vial, the other a red stoppered vial. If temperature exceeds
150°F,, powder in green stoppered vial will melt or solidify, and fuzes are not to be
used for low altitude bombing. If temperature exceeds 170°F,, powder in red stoppered
vial will melt or solidify, and fuzes must be destroyed.

(dx In assembling the detonator, care should be taken to avold
damage to the anti-withdrawal locking ball and the crimp holding this ball,

(e} Before insertinz fuze in bomb, gage the adapter booster
cavity with the plug gage provided in each box of fuzes. Any bomb with which difficulty
is experienced in inserting this fn.go, mist not be fuzed with these fuzes,

(£) Later lots of these fuzes equipped with new type lock nut as
shown on the M 123A1 series. *Later lots requirs 1% turns or 3/32" to activate.
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RESTRICTED o.8 T Z.

BOMBS USED IN:
MI23A1 . . « . « . AN-M30A1l 100# G. P.

w2l . . AN-u4A1 H00F 5. Bs MI23AlI MI24AI

G. P,

MISBAL . + o v o . ANMGERY 20004 Geme” MI25A1
AN-M66A1 20004 G.P.

AN-N59A 10004 S.A.F.
3 2000§ S,A.P
FUNCTIONING . . . . Chemical long deley fusze: (Service)
delays of 1, 2, 6, 12, 24, CHEMICAL TIME,ANTI~VITHDRAWAL
36, 72, and 144 hours.
ARMED CONDITION . . Considered armed if dropped

because of glass ampoule, or
after 4 to 6 turns of the vanes.
FUZES USED WITH . . WNone, though a nose anti-disturbence fuze is being developed
to be used with it,.
ARMING TIME . . « » 4 to 6 turns of the vanes
VANE SPAN .« o o « « B"
OVERALL LENGTH . . . M123A1 - 9.39"
M12441 - 12,.39"
M12541 - 16,39"
MATERIAL . . » » +» « Zinc or cadmium plated steel.

GENERAL: The only difference in these three fuzes is in the length of the
arming stem. Longer bombs require longer arming stem so that
vanes can catch the air slip from the bomb. The M 123A1 series

fuzes were developed to eliminate any possibility of premature firing resulting in

aerial bursts, which sometimes occurred in the unstaked *M 123 serles, Essentlally, the

M 123A1 series differs from the M 123 serles in that the gear reduction system has been

eliminated, and a direct drive arming system has been installed. Functioning time

in these fuzes is determined in the same manner as the M 123 series, The M 19A2 Deton-

ator contains primer mixture, lead azide, and tetryl.

OPERATION: When the arming wire is withdrawn, the vane assembly starts to
rotate, causing rotation of the e¢lip hub, ¢lip, and arming stem.
After sbout 4 to 6 turns of the vanes, the arming stem moves
inward far enough to break the ampoule. Approximately 6 to 6 additional turns are
sufficient to seal fuze, 1.e., stem collar is flush against rubber retainer washer.
Balance of operation is same as the M 123 series. (gee page 190)-

REMARKS $ #(a) Prior to the development of the M 123A1 series, the M 123
series (with gear reduction) was modified by pinning the body
extension of the fuze to the body by use of two steel shear pins

to prevent premature firing, aerial burst being caused by the torque developed by the

gear reduction system after sealing. EKits were also provided for installing these
shear pins in the fleld.

(b) Before the M 123A1 series wss in production, existing stocks
of M 123 series fuzes on hand in this country were modified; the stem cup was utilized
without the gear reduction assembly, and a vane hub, clip hubdb, clip, safety catch, and
8 bladed vane installed. (Designated M 123A1 series).

(c) More rigld specifications and factory inspection tests were
instituted on later lote of the M 123 series ampoules, and are being carried out on
the M 123A1 series also.

(d) The M 123A1 seriles as well as the later M 123 series lots do
not have the solvent dyed in various colors, (Dye particles entered pores of ampoule
glass at the sealing point, increasing the possibility of breakage and leakage).

(e) In the M 123A1 series, if the body extension is backed off
approximately 3/32 of an inch from the body, fuzes are activated, regardless of the
length of time the acetone or alcohol-acetone solution has been acting, or if the
fuzes are in en unarmed condition.

(£) Refer to "Remarks" covering M 123 series (page 199), uuh
{a) to (e).inclusive listed, apply to the M 123A1 series also.

RECENT MODIFICATION: Recently the M 123A1 geries was modified as shown in the insert
entitled "Hecent Modification" on the opposite page. The change
consists of adding an ampoule retainer sealing cup made of gild-

ing metal, a sealing washer, set screw and lock nut. This modification assures more

effective sealing, since the arming screw crushes but does not break through the ampoule
retainer sealing cup. The set screw and lock nut hold the ampoule retainer in place
and assure a tight fit ageinst the retainer cup. Current production incorporates this
modifications No modification designation has been assigned.
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RESTRICTED U, 8. ARMY TAIL FUZES
Data

Bﬁausm o AN-M 3041 100# G.P. M|323 M|33I M|34

" Tt imeM 67A1 250§ G.P.
M135 ¢ o o o o « = o AN=M 64A1 BOOF G.P.
AN-M 5BAZ 500# S.A.P.

M 136 o o oo v o s o AisM 6541 10004 G.P. (8ervice)
AN-M 66A1 2000¢ G.P. CHEMICAL TIME
AN-M 59A1 1000# S.A.P. ANTT -WITHDRAWAL

M103 2000# S.A.F.
10 mimites average chemicall

FUNCTIONING o o o o «

delay with range of 6 - 80
minutes delay possible due to temperature variations.
ARMED CONDITION « « « « No external indication, assumed to be armed if dropped.
FUZES USED WITH « « « « None
ARMING TIME .+ o « « « 63 vane revolutions (nin.;
84 vane revolutions (max.
VANE SPAN o « « « « « « 6 in.
MAXIMUM BODY DIAMETER . 1.5 in.
OVERALL LENGTH « « o o M 132 = 9,57 in.
M 133 =12,57 in.
M 134 ~16.57 in. '
MATERIAL &+« o ¢ o ¢ o« » Cadmium, zinc plate or cronak treated zinc plated steel.

GENERAL: The only differences in these three fuzes is in the length of
the arming stem. Larger bombs require longer arming stems so
that the vanes can catch the alr slip from the bomb, These

fuzes are dependent upon chemical actlon for normal functioning, and atmospheric

temperatures will have a direct bearing on the length of the delay. The fuzes are

similar in principle to the M 123 serles, but are safer in that the solvent is con-
tained in a flexible copper bellows rather than a glass ampoule, The fuze body does
not project far beyond the adapter booster; hence, there is less chance of breakage
upon severs multiple impacts, THIS FUZE, AS IN THE M 123 SERIES, HAS A BALL LOCKING

DEVICE AND ANY ATTEMPT TO REMOVE THE FUZE WILL RESULT IN DEZTONATION OF THE BOMB.

R —
OPERATION: When the bomb is dropped, the arming wire is withdrawn, and

the vanes rotate., The vane assembly is the same as in the M 123

series, and the vanes act through reduction gears like those in
the AN-M 100A2 series fuszes, to turn the arming stem, which is threa to thohgltmglr
carrying the knife edge. As the arming stem turns, the plunger carrylng the fe
edge threads down, compréssing the sylphon bellows and piercing the gilding metal seal-
ing cupes The T-slot channel in the knife edge allows the acetone to drain out of the
bellows and act on the celluloid tubing delay element. The three felt washers and the
glass wool wick absorb excess acetone and concentrate 1t on the delay element. As the
delay element i1s dissolved after a minimum of five minutes, the compressed firing pin
spring thrusts the aluminum ball retainer upwards, freeing the extension balls holding
the firing pin in place. The firing pin spring then forces the firing pin down onto
the M .19A2 detonator.

If an attempt is made to withdraw the fuze once 1t has been in-
stalled, the anti-withdrawal locking ball will ride into the shallow part of its groove
and 1ocfx the lower part of the fuze body to the adapter booster. Further turning of
the fuze will unthread the upper part of the fuze and permlit the ball retainer to be
forced up by the cocked rlrins pin spring, allowing the balls to be forced out and the
firing pin to strike the M 19A2 primer detonator.

REMARKS3 The concentration of acetone is not varied in these fuzes as

in the M 123 series, nor are additional celluloid plugs added

to prolong the delay. Varlable delays result only from tempera=
ture variations, as is indicated in the following table:

Temperature Length of Delay
1220 P 6 min.
110° F 7.5 min.

850 F 15 min.
700 F 21 min.
65° F 30 min.
400 F 40 min.
320 F 45 min.
100 F 80 min.
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RESTRICTED U 8 : .
Data
BOMB USED IN . . . . .

.

M 83 4 1b, Frag

(Butterfly) M l 29

FUNCTIONING . . . . . . Aerial Burst or Impact
(with slight inherent

delay). {service)
ARMED CONDITION . . . . When arming spindle has
been unthreaded 3% turns, IMPACT OR AERIAL BURST
mstdba assumed to be
armed.

FUZES USED WITH . . . . None
ARMING TIME . . . . . « 2.5 seconds
DIAMETER OF FUZE . . . 1.786 in.
LENGTH (w/booster) . . . 2 in.
SPINDLE LENGTH e o« 8.8 10,

MATERIAL . . . . . » » Three zinc alloy castings, top, middle, and base, held to-
gether by three long screws.

GENERAL: The top section of the fuze i1s centrally threaded for the
arming spindle, the middle section houses the clockwork and
firing mechanism, and the base sectlion 1s a simple flat cast-

ing added only to afford a means of sorewing the plastic booster cup to the fuze. The

fuze screws into the bomb with a left hand thread and is tightened with a aspanner
wrench which fite into the two spanner holes in the top of each fuze. Luting on the
threads insures a tight, molsture-proof fit. Assembly of the fuzes in the bombs is
done at the factory.

OPERATION: '%EM:
The release arm is prevented from moving in the unarmed posi-

tion by the presence of the arming spindle. The release arm
is attached to the release rod, which has a cutaway section againet which the epring-
loaded striker bears (see Fig. 6). When the arming epindle unthreads about 3.8 turns,
the pressure of the striker against the release rod causes it to rotate and move the
release arm in a clockwise direction. A gear train, through which the external teeth
of the release arm pass, controls the epeed of the release arm and in 2.5 secondes the
reélease arm engages the stop arm. Both the stop arm and release arm are prevented
from further rotation by a s:rojeauon on the impact detent (Fig. 5). The fuze 1s
now fully armed (see Fig. 7). On impact, the impact detent overcomes ita light coil
spring due to inertia, and as 1t is forced down, permits both the stop arm and the
release arm to be rotated further under influence of the striker spring against the
cutaway release rod, The release rod thus rotates until the striker is no longer re-
tained by the cutaway section, and the striker fires the detonator cap (see Fig, 8).

'gg' Egaut:

en the setting switoh 1s set for "ATIR" burst, the fuze
operates exactly as above except that the impact detent haas

already been depressed by means of the spring-loaded plunger under the setting switbth

(Pig. 5). In this condition, the projection on top of the impact detent does

not offer any resistance to the release arm and stop arm during their travel across

the face of the mechanism. Hence, the striker i1s free to fire the detonator as soon

as the release arm and stop arm have by-passed the impact detent and the release rod

has rotated sufficlently to free the striker.

REMARKS: Thie fuze is the only one of the three fuzes for the M 83
4 1b, Frag., (Butterfly) Bomb which can be identified after
it hae been inserted in the bomb., Its setting ewitoch,

marked "ATR-GROUND®" on top of the fuze, 1dentifies it. This fuze 1s a copy of the

Germain (41) Butterfly fuze.

In present production, an all-ways action detent replaces
type of detent shown in Fig. 5.
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BESTRICTED U, 5. ARMY BUTTERFLY" FUZE
Data

BOMB USED IN . . . . . . M B3 4 1b, Prag. (But-

terfly). . Mlao

Mechanical time fuze, max.
getting of 30 minutes.

FUNCTIONING . . . . .

(Service)
ARMED CONDITION . . . . Assumed armed when arming
epindle ig out .25 in.,
as there ie no external Mechanical Time
indication of the time
setting.

FUZES USED WITH . . . . None

ARMING TIME . . . . . 3.5 rotations of arming spindle.
DIAMETER OF FUZE . . . 1.75 in.

LENGTE (w/booster) . . . 2 in.

SPINDLE LENGTH . . . 6.5 in.

MATERIAL . . . . . . . Three zinc alloy castings, top, middle, and base, held to-
gether by three long sorews.

GENERAL: The top section of the fuze is centrally threaded for the
arming epindle, the middle section houses the clockwork and
firing mechanlem, and the base sectlon 1s a simple flat

casting added only to afford a means of sorewing the plastic booster cup to the fuze.

The fuze screwe into the bomb with a left hand thread and is tightened with a spanner

wrench which fits into the two spanner holes in the top of each fuze. Luting on the

threads insures a tight, molsture-proof fit. Assembly of the fuzes in the bombs is
done at the factory.

OPERATION® The clockwork mechanism in the unarmed position is seen in
Fig. 9. When the arming spindle has been withdrawn x-
mately .25 inch, the ance wheel release arm, !Jﬂtgg on

the release arm cam, moves a limited distance until it is centered over the hole pre-

viously occupled by the arming spindle, Fig. 10, This aotion prevents the reinsertion
of the m.i.n{ spindle and starts the mechanism in operation as the projeetion on the
balance wheel release arm frees the balance wheel. With a maximum setting time of

30 minutes, the functioning 1e as follows:

(1) The timing gear, under the influence of ite clock spring,
rotates in a counter-clockwise direction., Near the end of its first revolution, the
stud on the timing gear engages the firet slot of the setting plate and pulls the
latter around with it a limited distance in a clockwise direotion.

(2) Near the end of the timing gear's second revolution, the
stud engages the second slot in the setting plate, once again moving it a limited
distance.

(3) Near the end of the third revolution, the stud on the
timing gear e 8 the heel of the setting plate to move the latter clear of the
timing gear., With the setting plate in this go-:uon, the setting plate cam presents
its cutaway seotion to the release arm, thereby freeing the release arm. The release
arm is forced past the setting plate by the spring-loaded striker bearing against the
release arm cam, As the pivoted striker clears the release arm cam it is free to
strike in a counter-clockwise direction and fire the detonator, Fig. 11.

REMARKS: Each complete rotation of the timing gear takes ximately
9 to 10 minutes and with the maximum setting of the setting
g:ata a delay of 27 to 30 minutes will result, By varying

the initial position of the setting plate and/or timing gear at the factory, the fuze

can be eét to function for any deeired time up to 30 minutes. Thie fuze is a copy

of the German (67) Butterfly fuze,
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.8, ARMY *BUTTERFLY" FUZE
RESIRICIED

BOMB USED IN . . . . . « M 83 4 1b, Prag. (But-
terfly).

Mi31

FUNCTIONING . . . . . . Anti-disturbance.

| ARMED CONDITION . . . . No external indication (Service)

FUZES USED WITH . . . . None

ARMING TIME . . . . . . Approximately 6 seconds ANTI-DISTURBANCE
after impaoct,

DIAMETER OF FUZE . . . . 1,76 in.

LENGTH (w/booster) . . . 2 in.

SPINDLE LENOTH s o« a o 8,5 4n,

MATERIAL . . . . . . . Two zino castings.

GENERAL: d The fuze consists of two castinge, the top one m.vl.ng a cen-
ter hole threaded for the spindle and the outer
threads to sorew the fuze into the boab; the lower cast.
oont. the timing, anti-disturbance and firing m ame -

with its base internally threaded the tetryl booster oup, Assembly is held to-
gether by three long sorews. On one side er the lw casting 1s a large hollow sorew

which holds the fir pin and the firing under compression. Diametri-

cally opposite is another smaller screw re unm primer detonator.

OPERATION: When the arming spindle is withdrawn approximately .25 inoh,
the escape wheel spring and the timing gear are trnd and

the fuze commences to arm. During the complete opu'nuom
circle, the fuze actes in three gucoessive steps as follows:

) After about .5 second, during which time the timing
gear rotates in a oloockwise direotion under the influence of the ooiled Arive spring,
the entire mechanism is brought to a halt as the stud on the impaot spring engages
the stud under the timing gear and the furze remains in this condition until impact.

(2) On impact, the force of inertia on the flat impact
gﬂn{u sufficient to disengage the studs on the impact spring and the timing gear,
ng gear now continues its rotation for a period of approximately 5 seoconds
until the stud, seated in place lbovo the H.Il.nc , engages a small projection
on the end of the anti-disturbance block. Here t ;nr is omu again brought
to a halt with the fuze in a fully armed go'lltlen, The furze is now in
an extremely sensitive condition, since t mt!.-diﬂubm. block is supported only
by the delicate anti-disturbance block epring.

(3) Should the fuze now be subjected to handling, shook, or
vibration, the pro.!oetlon on the anti-disturbance block and the stud above the t
gear would becom disengaged. The timing gear can thus make its final run, this time
until its bhnt - nt permits it to -:u.p by the small gear (with which it was pre-
uouly ong th inoreased momentum., During this last ewlft movement, the stud

hs.ng gear strikes the release arm stop, moving it away from the release

arm, l.nd the spring-loaded striker can now rotate the release arm cam as the release
arm 1s freed., The cam 1s forced around in a clockwise direction, permitting the
striker to slip by and fire the Goton-tor cap, initiating the booster, as in Fig. 14.

REMARKS: There are no mar s on the fuze to identify it, and when
fitted into the bomb, it can not be dist ugum& from the
M 130 fuge. This fuze is so sensitive that the vibration
oaused by an alroraft mg:uer nearby may be sufficlent to release the anti-dis-
trgbmo block and fir fuze. This fuze is copied from the German (70)B, Butter-
fuze.
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RESTRICTED U, S. ARMY NOSE FUZE
Data

BOMBS USED IN. + » . « M74 - 10 1b, Incendiary MI42. MI42AI
(1M or NP) -

FUNCTIONING. « « « « « Instantaneous M3

ARMED CONDITION. . . . When arming pin is out (Service)

FUZES USED WITH . . . None
ALL-WAYS ACTICN TYPE FUZE
ARMING TIME . « » . » Instantaneous

MAX. BODY DIAMETER . . 1.125 in.
OVERALL LENGTH . . « « 3.250 in.
MATERIAL . « « » » « « Steel head, zinc alloy die casting.

GENERAL: The M142 fuze supersedes the M3 nose fuze. The M3 fuze was
used in experimental production of the M74; however, it was
found that the 1 to 2 second delay incorporated in this fuze

was unnecessary, as the inherent delay was sufficient. Therefore, it was re-designed

and designated the M1l42,

The M142 fuze is an all-ways action fuze which screws into
the nose of the bomb. This fuze consists essentially of a steel head and arming pin
retainer, steel striker pin and safety pin; zinc alloy die casting striker, sleeve,
fuze casing and arming pin; M26 percussion primer, cavities in end of case filled
with 1 gram of fuze powder, and & zinc booster cup filled with 3 grams of propellant
powder. :

The M3 differed in that it had a M29 percussion primer, built-
in deley charge comprised of & lead spitter fuze (potassium nitrate, sulfur and char-
coal) capped at both ends by match composition (60% black powder, 40% collodion) and
a cellulose nitrate booster cup filled with 1 gram of fuze powder.

OPERATION: The retaining pin is removed when the fuzed bombs are assem=-
bled in the cluster. While the bombs are in the cluster, a
spring loaded release clip holds the arming pin in the body

of the fuze, TUpon release from the cluster, the release clip springs off allowing

the arming pin to jump out under action of its spring., This action permits the
safety pin to enter the cavity in the striker, and the fuze is armed. Impact forces
the striker and sleeve together, causing the striker pin to plerce the M26 percus-
sion primer, which in turn initiates the cavity charges and booster charge.

REMARKS : The M26 percussion primer is better than the M29 since it
will function even on soft surface impact.

See M74, page 110 , showing M142 fuze assembled in bomb.
M142A1 (ESR23) will replace M142 because latter cannot be

resafed after arming pin is released., Release pin can be re-inserted in M142A1.
M142 fuze is reclassified as substitute standard.

662070 O - 45 - 15 .
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RESTRICTED U. S. ARMY TAIL FUZE
Data
BOMBS USED IN. . . « M77 10 1b. Smoke (HC) M|50

FUNCTIONING. « « « « Instantaneous
ARMED CONDITION . . When arming pin is out.

FUZES USED WITH . . None VA

ARMING TIME . . . . Instantaneous ALL-WAYS ACTION TYPE FUZE
MAX, BODY DIAMETER . 1 in.

OVERALL LENGTH . + « 3.5 in.

MATERIAL + « » » o » Zinc alloy die castings

GENERAL: The M150 fuze is an all-ways action fuze which screws into the

tall of the M77 bomb, This fuze consists essentlally of a zinc

alloy fuze head, arming pin, striker, striker sleeve, and case,
a steel s triker pin and safety pin, a M26 percussion primer and a starting mixture
enclosed in a zinc cup.

OPERATION: The retaining wire is removed when the fuzed bombs are assem-
bled in the cluster. While the bombs are in the cluster, their
proximity holds an arming band with spring against the head of

the fuze, depressing the arming pin. When the bomba are released, the arming pin,

together with the erming band, is forced out by the arming pin spring permitting the
safety pin to enter the cavity in the striker, TImpact forces the striker and sleeve
together causing the striker pin to plerce the M26 percussion primer which in turn
ignites the starter mixture, and subsequently the HC Smoke Mixture.

REMARKS : See M77 bomb, page 112, showing M150 (M4) fuze assembled in
bomb,
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RESTRICTED ns wi ARMY -NAVY IGNITER
BOMBS USED IN. . . « Alrcraft Jettisonable Fuel
Tanks, Incendiary Filled M‘54(E9RI7) FUZE
TYPE . . « » « « « +» External Internal
FUZE . . . + . + . o Y154 w154 MI3(E3R3) IGNITER
gﬁstmi?izﬁ). . ganl gaal o
e« » « » None uppor
FUNCTIONING. « + « » Inst. Inst. 5 M|4(E4R5) lGNlTER
ARMED CONDITION. . » If arming wire and reteining
wire are missing E3R1 E4R1 E4R4
IGNITERS USED WITH . ¥16 M15 E3R2 E4R2 E4RE
ARMING TIME. « « « « Armed when dropped from pl E3R4 E4R3 E4R7
OVERALL IENGTH . . ln1
| MAXTMOM DTAMETER . .
GENERAL: Thirteen igniters were developed simultaneously for use with the

"fire bombs" of which four have been standardized--namely, the

M13, M14, M15 and M16, Considered on this page are the igniters
which use the M154 (EOR17) fuze, a modification of the M142, greatest emphasis being
placed on the M13 (E3R3) and M14 (E4R5) which will eventually supplant all other igni=-
ters using the M154.

The M13 and M14 differ in that the M13 is designed to be attached
to the outside of the bomb by means of a clamp, while the N1l4 has an adapter which
allows the igniter to be installed in the filler cap opening in the tank. Because of
this difference, the W13 i1s known as an External igniter, while the M14 1s called an
Internal igniter. The M13 and M14 igniters consist of either a sodium (Na) or white
phosphorous (WP) M15 hand grenade and & CBR1 burster (DuPont C56 blasting cap and 2.5
grams of tetryl) fitted to a M154 all-ways action fuze,

If the bombs are to be dropped at sea, the Na grenade is used,
while if the bombs are employed against land targets the WP grenade is attached, At
the present time, the Na filled M13 is reastricted and the WP filled M13 1s to be
dumped by Navy activities. Both the WP and Na filled M1l4 are available, Neither the
M13 or the Ml4 are considered safe for carrier landings,

OPERATION: When the bomb is released, the arming wire is pulled permitting
the spring loaded arming pin to move upwards, thus allowing the
safety pin to fly inward, arming the fuze. On impact the striker

pin and sleeve are forced together igniting the M26 primer. Flash from the primer

initiates the black powder booster and latterly the C8R1 burster, which in turn breaks
the grenade case allowing the WP or Na to ignite the incendiary mixture scattered by
the bursting tank.

MODIFICATIONS: The following are experimental igniters developed concurrently
with the M13 and the M14,

The ESR1, E4Rl, and E4R2 differ from the M13 and Ml4 respectively
in that they use an Infallable Towder burster (aimilar to Ballistite) instesd of the
CBR1 burster of the standardized models, In addition the E4R1l has an unsupported cap
instead of a supported one as in the Ml4 and the E4R2, The unsupported cap 1s a stan-
dard f1lling cap modified for use as an igniter, The supported cap is one specifically|
designed for the igniter. All three use the M154 fuze; they are restricted by the
Navy to land base training use only.

The E3R2, E4R3, and E4R4 differ from the M13 and Ml4 respectively
in that they use a C8 burster, ¥nown commerclally as the DuPont C56 'blnating cap, in-
stead of the C8R1 which is similar except for a supplementary 2.5 grams of tet: i. In
addition, the E4R4 has an unsupported rather than e supported cap as in the E4R3 and
the M14. All Three use the M154 fuze; for the Navy the WP filled igniters using the
C8 burster are unserviceable and should be dumped; and the Na filled ones are restric-
ted.

The E3R4 and the E4R7 differ from the M13 and M14 respectively in
that they use the EOR20 fuze rather than the M164., The E9R20 is an anemometer
all-ways action fuze converted from the M154 (ESR17). The CB8R1 burster is present in
both igniters as in the M13 and M14, and the E4R7 has a supported cap. Both Na and
WP filled igniters are unserviceable under NavVy order and should be dumped.

The E4R6 is identical with the M14 except that i1t has an unsup-
ported cap. It uses the WISZ fuze and has a CBR1 burster., The WP filled E4R6 is to
be d

REMARES : The M15 igniter is designed to be clamped externally to the tank
of fin essembly at any convenient point at which a suitable clamp
has been provided or improvised. In cases where no clamp has

been provided, the local ordnance officer must insure that the igniter 1s rigged in

accordance with the best ordgance practice, The clamp must be installed so that the
axis of the igniter i1s at ©0° to the axis of the tank,

See page 2i9 for further Remarks on Fire Bomb igniters; see page
131 for jettisonable fuel tanks.
These igniters are no longer being oprocured for naval use.
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RESTRICTED
M15 M16 ARMY-NAVY IGNITER
BOMBS USED IN . . . . Alroraft Jettisonable Fuel
Tanks, &noend.‘l.;rz rﬁu.
TYPE « : « ¢« « « « « Extern nter
e D00l law sy MIS7(E9R22) FUZE
OAP (Adapter) . . . . None Supported MIS(E3R5) IGNITER
mc'rzcoma S e Inst‘.mtb mulgn':'nav
ARMED CONDITION . . . Any L] -} .
IGNITERS USED WITH . Ml4 M13 M|QE4RB) IGN'TER
ARMING TIME . . . . . 18-30 vane revolutions.
150-220 ft, air travel. (Service)
OVERALL LENGTH . .
MAXIMUM DIAMETER
GENERAL: Thirteen igniters were developed simultaneously for use with the

ifire bombe® of which four have been standardized - the M13, M14,
M15, and M18. Considered on this page are the iters which
use the 157 (E9R22) anemometer arming, all-ways action fuze, namely the M15 (E3RS)
and the M16 (E4R8) igniters. The M15 and M16 differ in that the M15 is designed to
be attached to the outside of the bomb by means of a olamp, while the M16 has an
ter which allows the igniter to be installed in the filler oﬁ opening in the
tank, Because of this difference, the W16 1s known as an External igniter, while
the M168 is called an Internal igniter,

The M15 and M16 igniters oonsist of either a sodium (Ka) or
white phosphorus(WP) M15 hand grenade and a C8R1 burster (DuPont C56 blasting ocap
and 2,5 grams of tetryl) fitted to the M157 fuze. If the bombs are to be dropped at
sea, the Na grenade 1s used, while if the bombs are employed against land targets,
the WP grenade ies attached, WP and Na filled M15 and M18 igniters are available
and are suitable for ocarrier use.

OPERATION: When the bomb is released, the arming wire is pulled permitting
the anemometer vanes to rotate, The rotation of the vanes
threads the arming stem out of the fuze body; the fuze is armsd

when the stem olears the arming balls, allowing them to fall inward freeing the

striker for movement om impact. The arming assembly threads completely out of the
fuze and falls away. On impact the striker pin and sleeve are foroed together t=
ing the M26 primer. Flash from the primer initiates the black powder booster
latterly the CS8R1 burster, which in turn breaks the grenade case allowing the WP or

Na to ignite the incendiary mixture scattered by the bureting tank.

REMARKS: Fuzes and igniters are shipped separately and should not be
assembled until immediately prior to use, Likewlse the ig-
niters should not be installed until use. The fures are

shipped with a retaining pin whioh is removed after the arming wire 1s attached to

the short arming wire in the fuze. 3

Even though the igniter 1g released safe and the fuze does not
function, impact may break open the M15 grenade scattering its white horus or
sodium fh.lor. This will ignite the gasoline gel just as though the er had
scattered the filler, For this reason the ter cannot be considered to be capable
of being dropped "safe" with absolute assurance of non-functioning.

1
The M15 igniter is designed to be olamped externally to the
tank or fin assembly at any convenient point at whioch a suitable ol has been pro-
vided or vised. In cases where no olamp has been provided, the local ordnance
officer must insure that the igniter is rigged in acoco e with the best ordnance
practice, The olamp must be installed so that the axis of the igniter is at 90° to
the axis of the tank,

The supported oap is a ocap speoifically designed for use with
an igniter,

See page 131 for jettisonable fuel tanks,.
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RESTRICTED U, 8, ARMY NOSE FUZE
Data

BOMBS USED IN. + + » » All bombs recelving 2
AN-M103Al. See page

FUNCTIONING. . + » . » For Alr-Burst due to Blast MiI49
pressure of preceding bomb
dropped or instantaneous

action on impact. (Bervice)
ARMED CONDITION . . . 12 to 13 vane revolutions,
release pin out. IMPACT OR BLAST PRESSURE

FUZES USED WITH . . . None
ARMING TIME- . + « » « 8 to 9 vane revolutions
for ejection of release

pin. 12 to 13 vane revolu-
tions to fully arm.

VANE SPAN . + « «» « « 5.25 1n,
MAX, BODY DIAMETER . . 2.5 in.
OVERALL LENGTH . « . « 7.56 in.

MATERIAL o « « o+ » Cadmium or zinc plated steel,

GENERAL: The M149 is a detonator-safe nose fuze for use in any G. P.
bomb which can accommodate the AN-M103Al nose fuze., The fuze
is designed for both instantaneous action on impact and for

air-burst a short distance above the target as a result of blast wave from the first

bomb of a stick of bombs, The first bomb will detonate on impact while its blast,

if of sufficient intensity, will detonate the second bomb, etec., in the air over the

target. For example, if 500 1lb. bombs are dropped in train at 0,05 second intervals

at air speed of 200 m.p.h. (14.7 foot spacing) from 10,000 feet, the burst of the
second bomb in air will be at a point approximately 7 feet ahead of (horizontal separa-
tion) the first bomb and 23 feet above (vertical separation) the first bomb, Other
bombs in the stick will function the same distances from the bomb which precedes them.

OPERATION: As the arming wire is withdrawn, the vane cup rotates. After
approximately 8 or 9 turns of the vane cup the release pin is
ejected by its spring. The arming stem rises under pressure

of its spring, permitting the detonator slider to align itaelf below the flash tube.

After 12 - 13 turns of the vanes the vane cup falls off and the fuze is now fully

armed, Bombs fuzed with the M149 should be released in close train to take advantage

of the air burst feature of the fuze, The first bomb of a stick will detonate on
impact with the ground; impact simply snaps the diaphragm to its reversed position
causing the firing pin to strike the primer,

; The second bomb of the stick will be detonated by the presaure
blast of the first bomb, The blast of the first bomb will cause the diaphragm in the
fuze of the second bomb to snap over while the bomb 1s still in the air a relatively
short distance above the target and thus cause detonation. The third bomb will then
function as the second, etc.

Should the dliaphragm fail to function for air burst, the fuze
can still fire from impact action.

REMAREKS : When installing the M149, the vane cup should be checked to
see that it is free to turn. However, DO NOT unscrew the
vané cup as only a few turns eare required to arm the fuze,

In the armed condition the fuze must of necessity be very sensitive. Hendle according-

ly.

The fuze is equipped with 3 expansion chambers so that as the
dlephragn sneps in, 1t will not be resisted by an air cushion, which might prevent
complete inward movement of the diaphragm.

This fuze is detonator safe. In the unarmed position, the
detonator is lined up with the safety expansion chamber. If the detonator should
function prematurely, the force of detonation is dissipated in this cavity, and will
not set off the lead-in and booster charges.

Production of the M149 fuzes has been discontinued, since
VT fuzes offer better assurance of air burst.
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VT BOMB FUZES

The Principle of Fuzi

The VT principle of fuzing makes possible the detonation of explosive ord-
nance in such a poseition upon approach to a target that maximum fragmentation
damage le obtained. Fuzes utilizing thie principle of operation initiate detona-
tion by electrical interaction involving closeness of the target, and rate of
approach of the fuze to the target, both factors necessarily being present to a
certain definite degree before the fuze operates. These fuzes operate entirely
automatically, no time setting being necessary or possible. Each fuze 1s designed
to operate at the most effeotive point for the specific weapon in which it 1s to be
used and is not effective in other weapons,

Two different types of VI bomb fuzes are in production and use; the ring type
(see T30El) and the bar type (see M166). They are similar in operation but some-
what different in behavior. The ring type 1s more sensitive to passing targets
and generally gives lower bursts upon direct frontal approach to a target. The
bar type is quite sensitive to targets directly in front of it and correspondingly
less sensitive to passing targets., This gives the poui‘bui;{‘nr selecting a fuze
to give burst heights where desired for a specific target. ring type 1s
excellent for defoliating trees because it is more sensitive to tree tops; it 1s
aleo good for roof top burete against tall city buildings. The bar type gives
higher bursts over flat ground and tends to pase tall trees or bulldings, walting
to burst on approach to the surface.

The bar type fuze can be used effectively in any bomb with a fuze well that
will accommodate the AN-M103 nose fuze while the ring type, although it fits the
same Tuze well, can be used only in the bomb sizes for which it 1s specified, When
used in improper bombs, very low bursts, 3' - 10' will generally be obtained with
ring type fuzes.

to. fectl t t

The burst height that will be obtained depends on certain factors which may be
tabulated as follows: (1) factors over which user has no control - fuze sensitivity,
nature of target, size and height of the target, and; (2) factors over which user
has control - size of bomb, height of release, aircraft speed at time of release,

Fuze sensitivity 1e adjusted in design and manufacture to give the most ef-
fective burst heights for the partioular ordnance items for which the fuze is to be
used; i.e., a fuze for use against ground targets will have a lower sensitivity
than a fuze for use against aircraft because the target is larger and therefore
influences the fuze more strongly. No changes in sensitivity can be made after
manufacture is complete.

The slze and type of target will affeot burst heights. A larger target will
naturally have a greater effect on the fuze and cause it to operate earlier. A
wet target has more influence on the fuze, Burst heights over water will be
approximately double those over average land. WMarshy land will fall in between
these figures. Very dry land or dry sand will cause burst heights about 2/3 as
!::Eh as average land. Burst heights are normally given in relation to average land

ess epecifically indicated otherwilse.

A mass of tall trees or large bulldings will increase burst heights over land
in their vicinity but the increase in burst height will be somewhat less than the
h;jgh: of objects, the degree of influence being dependent on the density of the
object.

The size of the bomb in which the fuze is used will vary burst heighte wide-
ly, but in no predictable pattern. Burst heights are tabulated for various bomb
;::e;tuth different VT fuzes and the tables must be followed in predicting burst

ghts,

The height of release and alr speed at time of release affect burst heights
by controlling the rate and angle of approach of the fuze to the t et. In gen-
eral the ring type fuzes are influenced by angle and rate of approach while the bar
type fuzes are rather insensitive to these differences. Bursts with ring type fuzes
are generally lower as the angle of approach nears the vertical., However, burst
heights of ring type fuzes increase with approach speed up to a certain point. By
bﬂmolng‘thuo factors of approach speed and approach le, falrly constant burst
heights have been obtained for straight bombing at altitudes of less than 10,000 ft,
At altitudes of release above 10,000 feet, burst helghts are reduced somewhat, How-
ever, for any given altitude of release on level bombing runs, bursts will be higher
;nzh gron:o:l plane speeds when ueing ring type fuzes because approach angle will be
ess vertical,
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CONFIDENTIAL

The alr travel necessary to cause a VT bomb fuze to arm 1s designated as SAT
(8afe Alr Travel), Min. SAT, the minimum safe air travel, of any fuze in a lot is
stencilled as part of the ordnance nomenclature on each fuze of the lot. No fuze
will arm at less air travel in any bomb than the figure specified as Min. SAT on
the fuze. These figures of Min. SBAT are obtained from test droppings of representa-
tive samples of the lot in 100 1b. bombe. All fuzes of the lot will be armed in
a spread of 600' after Min. SAT, That is, if a Min, SAT of 3600 feet were speci-
fied on a lot of fuzes, none would be armed at 3600 feet of air travel and they
would all be armed at 4200'., Min. SAT will be longer for larger bomb sizes due
to reduced air-stream velocity over the vanes. These increases are as follows for
various bomb sizes: 260 1b. AN-MB81, 3%; 250 1b, AN-M57, 12%; 500 1b. AN-MG64, 24%;
1000 1b. AN-M65, 33%; 2000 1b. AN-M68, 43%,

Under certain conditions, it 1s desirable
to delay manﬁ of VI fuzes longer than the
Min. SAT provided in the fuze. When flying
stack formation with other units of the forma-
tion flying 2000' or more below, or with a
large fighter oover working below, if the fuze
were armed in the normal time and passed near
the lower friendly aircraft, influence bursts
would ooccur ocausing casualties to friendly
craft. To prevent this, mechanical arming de-
lays for attachment to &han fuzes have been
developed. These M1 (T2El) Air Travel Arming
Delays are so installed that t prevent
spring loaded arming pin from releasing the
fuze vanes for a preset alr travel distance,

Start of fuze arming may be delayed by
use of this device through air travel distances
up to an additional 20,000 feet.

These fuzes are not to be partially pre-
armed by turning the vanes to make possible
uge from lower release altitudes, COasualties
to the carrylng aircraft will usually result.
Bombs fuzed with VT fuzes may be jettisoned
safely unarmed and detonatlon will not oocour,

Salvo releass of armed VT fuzed bombs is
0t recommended because an early function
of one fuze will oamuse detonation of all bombs
of the group by interaotion. These fuzes are
d;ugnsd. to function :p:nta ntld.dln ghnngobinb .
thelr surroundings and detonation of one boml
of a salvoed group will cause them all to MI(T2El) AIR TRAVEL ARMING DELAY
function. For the same reason, minimum train
spacing should be greater than 50 feet for
100 1b, bombs and 100 feet for 500 1b. bombs
to assure that early functions of one bomb of
the group will not cause interaction on other
fuzes of the "stick".




CONFIDENTIAL
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CONFIDENTIAL L. S, ARMY - NAVY FUZE
BOMBS USED IN:

TOORL, IO . . - ¢ D Moo T 3 TSOEI, T89
AN-M66 2000 1b, G.P.

AN-MB88 220 1b, Frag.
M81 280 1b, F‘ras.ag T5°E4, T90
AN-M64 500 1b. G.P,
AN-M656 1000 Ib, G.P.
AN-M78 500 1b, Chem, Aerial Burst, VT Nose Fuze
AN-M79 1000 1b, Chenm,
FUNCTIONING s « «°+ » Automatic aerial burst,
10-40 ft. above ground,
ARMED CONDITION . . . . If vanes are free to ro=-

TE0E4, T90 . . . &

tate, assumed to be armed

(Unless safety pin can be inserted as in T89 and T90)
3600 ft, min, SAT (eome lots of TS50E4 3100 ft) ¥
AN-M100A2 series normally; M160 geries

ARMING TIME . . . . .
. 10.4 in.

FUZES USED WITH . . .
OVERALL LENGTH . . . .
MAXIMUM BODY DIAMETER.
MATERIAL e

3.4 in,
Steel body, plastic top, metal ring, steel or plastic vanes,

GENERAL: These are VT fuzes of the ring type. They are designed to det-
onate the bomb at a point above the earth which will give
effective fragmentation, These ring ty?c fuzes are especially

gensitive to "passing objects" and therefore are useful in defolliating by blast and in

getting roof top burats in city areas.

At the present stage of development approximately 80% of the
fuzes will operate properly upon approach to the target: up to 15% may function n=-
taneously after arming but before approaching the targ-i: and 5% will be inoperative,

OPERATION: When the bomb is dropped the arming wire 1s pulled, releasing
the spring-loaded vane locking oin which jJumps out, freeing
the vanes for rotation., The vanes rotate and drive the

electric generator and the worm and epur gear reduction train, After the required

number of vane revolutions, the detonator lines ug with the booster lead-in and at
the same time becomes eleotrically conneoted to the firing ciroult, The rotor detent
in the detonator rotor enaps into a hole in the rotor housing, locking the detonator
in the armed position and at the same time withdrawing from the keyway in the armi

stem. The vanes continue to rotate at high speed, driving the generator which in t

nnntm:dhu activated the VT element and charged the firing condenser, The fuze 1s

now armed,

Upon approach to the target under the prover conditions, the
VYT element activates the firing circuit which discharges the firing condenser through
the electric detonator, initiating the explosive train.

REMARKS: These fuzes are mechanically interchangeable with the AN-M103
nose fuze but are not tactically interchangeable with impact
fuzes or with each other. If the TSOEL or T89 fuzes are used

in bomb sizes for which the T50E4 or T90 fuzes are specified, very low alr bursts will

result, The same 1s true for the reverse transposition,

Some lote of the T SOE4 cannot accommodate the M1 (T2E1l) Air
Travel Arming Delay because of a much heavier steel ring around the vanea, No delayed
arming can be accomplished on these lots of fuzes,

The 1? and T90 have a safety pin running alongeide the booster
to secure the detonator rotor In the unarmed position. Before ingtallation in a bomb,
the safety pin should be removed and reinserted. If it cannot be reinserted, the fuze
is armed or partially armed and should be destroyed.

The and TS50E4 do not have the booster safety pin so if a
fuze is found with the vane locking pin gone and the vanes free to rotate, it must be
congldered armed and should not be used,

Vanes may be either 10 bladed steel vanes or three bladed
plastic vanes, interchangeably.
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CONFIDENTIAL

VANE METAL
LOCKING RING
PIN HOLES
METAL: TN [Tt N VANE
VANES A NG N A Lopcmm&

( UNARMED
POSITION )

VOLUME
OCCUPIED PLASTIC
BY ELECTRIC CONE
GEAR
PLASTIC
GENERATOR LasT)
SHAET
WORM
GEAR
ARMING
STEM
GEAR
GEAR
TRAIN
WRENCH
LUG
FIRING
CONDENSER
ARMING
STEM
EIRING
CIRCUIT
CONTACTS
; SAFETY PIN
SLOT
ELECTRIC
DETONATOR RGTOR
DETENT
DETONATOR
ROTOR BOOSTER
LEAD-IN
PLATE
BOOSTER |
LEAD-IN 4
% ! "/ BOOSTER
b ») 7 SAFETY PIN

ETA SLEEVE
RETAINING J_ (REMOVED WHEN INSTALLED)

T91-T92 VT BOMB NOSE FUZE (ARMED)
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CONFIDENTIAL U. S, ARMY-NAVY FUZE
BOMBS USED IN:
Tol

s s 0 v oa s s o AN=NSO 100 %h. a.P,
AN-M57 250 1b. G.P.
AN-MB88 220 1b. Frag.

M8l 260 1lb, Frag. Tgli T92
AN-M66 2000 1lb, G.P.
T2 . . + o « & « o AN=MB4 500 1b, G.P.
AN-M65 1000 1b, G.P.
AN-M78 500 1b. Chenm.
AN=-M79 1000 1b. Chem. Aerial Burst, VT Type Nose
Automatic aerial burst, Fuze

30-80 ft, above ground when
released below 10,000 ft.

FUNCTIONING . » . .

.

ARMED CONDITION . .

If vanes free to rotate,
assumed to be armed unless safety pin can be inserted.

2000 ft, Min, SAT
2600 ft. Min, SAT
AN~M100A2 serles normally; M160 series

DR
“e e e

“ s e e e

OVERALL LENGTH . 10,4 in.

MAX, BODY DIAMETER 3.4 in.

MATERIAL . . . . Steel body, plastic top, metal ring, steel or plastic vanes.
GENERAL: These are VT fuzes of the ring type, similar to the TSOEl geriles.

They are designed to detonate the bomb at a point above the

earth whioh will give effective fragmentation, The T91 and T92
differ from the TS0ELl group in that they have greater sensltivity and are speclally
designed to be used for low level, medium level, and dive bombing, These ring type
fuzes are especially sensitive to "passing" objects and therefore are useful in de-
follating by blast and in getting roof top bursts in city areas.

At present, about 80% will operate properly upon approach to the
target; 15¢ may function spontaneously after arming, and 5% will be inoperative. These
fuzes have Min. SAT reduced to 2000 or 2600 ft. for use in low, medium and dive bomb-
ing. BSAT can be extended by use of the ML(T2El) Air Travel Arming Delay.

OPERATION: When the bomb is.dropped, the arming wire 1s pulled releasing
the epring-loaded vane locking pin which Jjumps out, freeing the
vanee for rotation. The vanes rotate and drive the electric

generator and the worm and spur gear reduction train. After the required number of

vane revolutions, the detonator linees up with the booster lead-in and at the same time
becomes electrically connected to the firing circuit, The rotor detent in the det-
onator rotor snaps into the socket in the rotor housing, locking the detonator in the
armed position and at the same time withdrawing from the keyway in the arming etem,

The vanes continue to rotate, driving the generator which has in the meantime activated

the VT element and charged the firing condenser. The fuze is now armed,

Upon approach to a target under the proper conditione, the VT
element activates the firing cireult which discharges the firing condenser, through
the electric detonator, initiating the explosive train.

REMARKS: These fuzes are mechanically interchangeable with the AN-M103
series nose fuzes but are not tactiocally interchangeable with
impact fuzes or with each other, If the T91l fuze 1s used in

bomb sizes for which the TS2 is specified, very low ailr bursts will result. The same

is true for reverse transposition,

These fuzes are not to be used for horizontal bomb runes because
the Min. SAT is such that the fuzes may be completely armed when only 250 ft, below the
carrying alrcraft and early bursts in this position would cause damage to the plane.

The following fuzes have been issued: T91, TY1lEl, T92, TO2E1,
TO2E2, TO2E3. They differ in that the T91l, T92, and T92E2 have a booster safety pin,
making them identical in appearance to the T89 and T90, The T92E2 and T92E3 are
modified electrically to give slightly better operating efficiency. Vanes may be
elther 10 bladed steel vanes or three bladed plastic vanes.
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VANE LOCKING ARM
(UNARMED POSITION)

PLASTIC VANES
PLASTIC HEAD

METAL BARS /0 q

VYOLUME
OCCVPIED BY
ELECTRIC GEAR

ARMING STEM GEAR
FIRING CONDENSER
ROTOR ARMING STEM

FIRING CIRCUIT CONTACTS
ROTOR DETENT
DETONATOR ROTOR

HOUSING ELECTRIC DETONATOR

BOOSTER LEAD-IN PLATE
BOOSTER

LEAD-IN
BOOSTER SAFETY PIN
{ (REMOVED WHEN INSTALLED)|

BOOSTER - ” BOOSTER RETAINING SLEEVE

MI166(TSIEN) VT BOMB FUZE (ARMED)
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CONFIDENTIAL
U, 8, ARMY-NAVY FUZE
BOMBS USED IN . . . . . All bombs receiving AN-
M103A1 fuze, except AN-Mks
41, 47, 53, 54 Depth.
FUNCTIONING . . . . . Automatic :;:!.al mﬂ;:.' g
40-60 ft, ve gro .
ARMING TIME . . . . . 3600 ft. Min. SAT M|66(T5|EI)
‘| FUZES USED WITH . . . AN-M100A2 gerles normally;
M160 series.
OVERALL LENGTH « » 10.4 in,
MAX. BODY DIAMETER . . 10,0 in. (acroes bars) Aerial Burst, VT Type Nose
MATERIAL « « « « « Steel body, plastic top, Fuze
two aluminum bare athwart-
ghips, plastic vapeas.
GENERAL: This is a VT fuze of the bar type. It is designed to detonate

the bomb at a poilnt above the earth which will give effective

fragmentation. This fuze 1s more sensitive to head on approach
to a target than the ring type and less sensitive to "passing" objects. It can be
used interchangeably in any bomb which will take the AN-M103A1 when air burst is de-
sired except in the depth bombs noted above where the alr stream does not give suffi-
client velocity to the vanes because of the flat nose.

At the present stage of development, approximately 85% of the
fuzee will function properly on ggroaoh to the target, a small peroontug: will be
inoperative, and the remainder will function spontaneously after arming but before
approaching the target.

OPERATION: When the bomb is dropped, the arming wire is pulled raleuing

the spring-loaded vane locking arm which jumps off freoi

vanes for rotation. The vanes rotate and drive the eluotrlﬂ
generator and worm and spur reduction train. After a minimum number of vane revolu-
tions, the detonator lines up with the booster lead-in and at the same time becomes
eleoctrically connected to the firing circuit, The rotor detent in the detonator rotor
snaps into a hole in the rotor housing, locking the detonator in the armed position
and at the same time withdrawing from the keyway in the arming stem. The vanes con-
tinue to rotate driving the generator which in the meantime has activated the VT
element and charged the firing condenser. The fuze is now armed.

Upon approach to the target under proper conditions, the VT
element activates the nr:Lng circuit which dlscharges the firing condenser through the
electric detonator initiating the explosive train,

REMARKS: Arming may be further delayed by use of M1 (TZEL) Air Travel
Arming Delay., The device clamps onto a bracket, preventing
the vane locking arm from releasing the vanes until the preset

alr travel on the M1 device has been completed.

This fuze has a safety pin running alongnme the booster to
secure the detonator rofor in the unarmed position, Before installation in a bomb the
safety pin should be removed and reinserted. If 1t cannot be relnserted, the fuze 1s
armed or partially armed and should be destroyed.

The bars of thies fuze should not be used to tighten the fuze
into the bomb and should be carefully protected from strain or shock, This fuze 1s
not generally recommended for use in bombg less than 10 in, in dlameter because of
the possibility of damaging the bars in bombing up the plane and in releasing the
bombe. Damage to the bars will cause a malfunctioning of the fuze. A few fuzes of this
type were issued as the T6l with a 4500 ft, Min. SAT but with other characteristics
ifdentical to the M166(T5LEl),

862070 O - 45 - 16 N o




CONFIDENTIAL

T82 VT BOMB NOSE FUZE (ARMED)

(UNARMED POSITION)
INLET AIR DUCT

VOLUME OCCUPIED

BY ELECTRIC GEAR -
..v'f‘ /

v

METAL BAR
AIR TURBINE
FIRING CONDENSERS

ARM

SGENERATOR ~
| GEAR TRAIN

ok,

FIRING CIRCUIT \
CONTACTS

ROTOR HOUSING

SAFETY PIN SLOT
DETONATOR ROTOR

BOOSTER LEAD-IN
BOOSTER

BOOSTER SAFETY PIN
( REMOVED BEFORE INSTALLING)
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CONFIDENTIAL
: LS, ARMY-NAVY FUZE
BOMBS USED IN . . . . . All bombs receiving AN-
M103A1 fuze.
FUNCTIONING . . . . . Automatic aerial burst
40-60 ft, above ground.
ARMING TIME . . . . . 3600 ft. Min. SAT T82
FUZE USED WITH . . . . AN-M100A2 series normally;
M180 geries.
OVERALL LENGTH . . . . B.4 in,
MAX, BODY DIAMETER . , 10.0 in, (aoross bars) Aerial Burst, VT Type Nose
MATERIAL « « « + « Bteel body, plastic top, Fuze
two aluminum bars athwart-
ehipe.
GENERAL: This is a VT fuze of the bar type. It 1s designed to detonate

the bomb at a point above the earth which will give effective
fragmentation, This fuze, llke the M166, 1s more sensitive to
head-on approach to a target than the ring type snd lees lanltti.ve to "passing® objects.
It can be used interchangeably in any bomb which takes the AN-M103A1 when air burst
is desired.

At the present stage of development quroxmtaly 90% of the
fuzes will function properly upon apg‘t;oaeh to the target e remainder will either
function spontaneously after arming but before approaching a target, or will be
inoperative,

OPERATION: When the bomb is dropped, the arming wire 1s pulled releasing

the spring-loaded turbine locking pin which jumps out freeing

the turbine for rotation. The air stream enters the cavity in
the fuze head, blows over the alr turbine and leaves through the lower ports, around
the turbine. The air turbine drives the eleotric generator mounted in the fuze stem
and the gear reduction system. After a minimum number of turbine revolutiona, the
detonator lines up with the booster lead-in and at the same time becomes electrically
connected to the firing cirocuit, The rotor detent in the detonator rotor snaps out
into a hole in the rotor housing, locking the detonator in the armed position and at
the same time withdrawing from the keyway in the arming stem. The turbine continues
to rotate at high epeed, driving the generator which has in the meantime activated the
VT element and charged the firing condenser, The fuze i1s now armed,

Upon approach to a target under the proper conditions, the VT
element activates the firing ciroult which discharges the firing condenser through
the electric detonator, initiating the explosive train.

REMARKS: The fuze differs from previous generator energlzed bomb nose
fuzes in that the entire generator and arming system is mounted
inside the fuze stem which fits ineide of the fuze well, The

firing condenser is carried in that part of the body seotion which 1s outside of the

bomb and will usually be demolished,

The Min, SAT may be extended by use of the M1 (T2El) Air Travel
ng Delay which clamps onto a bracket around the body of the fuze and prevents the
lpri. -1oad.od turbine luokl.nf pin from J\-glng out, and freeing the turbine until the
preset air travel of the ML (T2EL) devide has been completed.

The booster safety pin in this fuze locks the detonator rotor
in the unarmed position. Before inetallation of the fuze in a bomb, the pin should
be pulled and reinserted. If it cannot be reinserted, the fuze is armed or partially
armed and should be destroyed.
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HESTRICTED

CUPPED HEAD

2 rose V4 rIIE

N HORSESHOE COLLAR
COTTER PIN —— AND SPRING

PLUNGER STOP

PLUNGER
PLUNGER GUIDE
WASHER 4 SET SGREW
STRIKER
e GREEP SPRING
PRIMER 5
FUZE BODY
VENT TUBE
TIME FUSE STARTING MIX
..... QUICKMATCH

BLOWOUT SEAL

NOSE FUZE MK.3 MOD.| WITH ADAPTER MK.I
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RESTRICTED U, S. NAVY NOSE FUZE
Data

BOMBS USED IN:. « « » « Mk 1 Mod 1, Nod 2, and
Mk 3 Mod O Aircraft MK 3 MOD I
Floating Smoke Bombs
FUNCTIONING. « o « o & liﬁpae:ond delay after WITH ADAPTER MK |
ac

ARMED CONDITION. « « « When arming wire and
spring loaded horseshoe
collar are removed.

FUZES USED WITH. « » « ©None

ARMING TIME . + « « « Instantaneous

GENERAL: The Mk 3 Mod 1 is a water impact fuze designed as an integral
part of each bomb in which it is used. It consists of a fuze
body, mounted in the nose of the bomb, and a vent tube assem-

bly running through the HC filler of the bomb, A washer in front of the fuze body

serves to retain the firing pin which is held away from the primer by a creep spring.

The primer is mounted over a length of time fuse which extends to a quickmateh incre-

ment in the starting mixture at the rear of the vent tube. The after end of the vent

tube is sealed with a blow-out disc.

The Mk 1 Adapter is attached to the protruding fuze body to
insure fuze functioning on either water or land impact. The adapter, which is attached
to the protruding body by three set screws, consists of a cup-shaped head mounted on
a fresly moving plunger. The plunger, which is held in its guide by two stop screws,
will transmit any blow on the cup fo the firing pin, A spring loaded horseshoe collar
1s mounted beneath the cup to hold the plunger away from the firing pin.

OPERATION: Upon the release of the bomb, the arming wire is pulled, re=-
leasing the spring loaded horseshoe collar which falls away
from the adapter., The fuze is armed. On impact with either

land or water, the plunger drives the striker into the primer. The primer ignites
the time fuse which burns for 18 seconds and then sets off the guickmatch and start=-
ing mixture. The starting mixture ignites the HC filler, As pressure builds up in
the vent tube, the seal is blown out and since the bomb floats nose down, the smoke
passes out through the after end of the vent.

REMARKES : In using smoke bombs for screening landing operations, it was
found that a fair number of bombs were dropped on land and
the fuze did not function. The addition of the Mk 1 adapter

insured functioning of the fuze on either land or water impact.
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RESTRICTED

AN-MK 219
(NOSE)

MACHINE SCREW
WASHER
LOCKING PIN
UPPER GEAR
VANE CAP
IDLER GEAR
VANE CARRIER
LOWER GEAR
DETENT HOLE

HAMMER CARRIER

FIRING PIN EXTENSION
STRIKER
ASSEMBLY PIN
FIRING PIN

FIRING PIN CARRIER ,

DETENT

SHAFT COLLAR
INNER SLEEVE
LOCKING SCREW
SHAFT SHEAR WIRE
ALIGNING LUG
FIRING PIN SHEAR WIRE
DETONATOR
DETONATOR CARRIER
ARMING SHAFT

AUX BOOSTER LEAD-IN
SHAFT EXTENTION NUT
POSITIONING PIN

WASHER

SHAFT SCREW

BOOSTER LEAD-IN

BOOSTER

L
OWER FUZE BODY DETONATOR

COVER

INNER SLEEVE
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TRICT! VY FUZE

OMBS USED IN . . .

.

M4 Mods 100 1b. G.P. AN-MK 219

Mk5'30 1b, F
Mk12,Mods 500 1b, G.P,
ME13 Mods 1000 1b, G.P.

Mk9 L.g. Demolitdon, 500 1. (Service)
MkS L.C. Demolition ;
Mk42 100 1b. Chemical MECHANICAL TMPACT

411 “Sypes of Deptl Bokbe (Rotor System Arming)

FUNCTIONING . . +. « &
ARMED CONDITION ., . .

Ipstantaneous
striker flange hae ri

en more than .31 in, from outer sleeve, and arming wire 1ls gone.

Mk223 in G.P. bombe, or Mks 224,234,229 or AN-Mk230 in depth
bombe.

ARMING TIME . . . « « « 170 vane revolutions

VANE SPAN . . « « . . » 4.75 in(4 vanes)

MAX. BODY DIAMETER . . 2.75 in,

OVERALL LENGTH . . . . 5.5 in.(with booster)

MATERIAL . « « « « + « Steel, aluminum alloy, and brass parts,

FUZES USED WITH . . .

GENERAL: This fuze uses the "rotor system" of arming, and the opera-
tion of this system is the ssme in all the fuzes that use it:
AN-Mk 219, Mk 221, Mk 223, and AN-Mk 228, This fuze will
function on impact with water or denser mediym, providing it has been dropped from
sufficient altitude to arm.

OPERATION: There are two stages of arming. During the first stage, the
upper gear is free to rotate and the lower gear is held
stationary, During the second stage, the lower gear is free

to rotate and the upper gear is held stationary.

lst Stage: As the bomb is dropped the erming wire is with-
drawn and the vanes begin to rotate in a clockwise direction, Since the idler gear
is sttached to the vane carrier and is in mesh with the upper and lower gears, when
the vanes rotate the idler gear is caused to move about the upper and lower gears.
The lower gear is attached to the hammer carrier and is locked because the hammer
carrier is resting down in the inner sleeve, Since the upper gear has one more tooth
than the lower gear, the upper gear will rotate in & clockwise direction one tooth
for every complete revolution of the idler gear. The upper gear is positively at-
tached to the arming shaft, and in rotating threads the arming shaft up until the head
of the screw on the end of the shaft locks against the shaft extension nut. A collar
on the shaft 1lifta the hammer carridr and the entire arming assembly, Simultaneoudly
with the locking of the arming shaft and the upper gear, the hammer carrier clears the
inner sleeve, freeing the lower gear.

2nd Sugo: The lower gear has one less tooth than the upper
gear, hence as the pinion con es to revolve (now meshing with the teeth of the
stationary upper gear) the lower gear and hammer carrier are rotated in a counter=-
clockwise direction. The aligning lug on the hammer carrier engages the firing pin
carrier, lining up the firing pin extension with the firing pin. Further rotation
causes the firing pin carrier to engage the detonator carrier, lining the firing pin
up with the detonator, The hammer carrier, firing pin carrier, and detonator carrier
continue to rotate through 180 degrees, until the lip on the detonator carrier engages
the inner sleeve. Simultaneously, the spring-loaded detent in the striker snaps into
a recess in the hammer carrier, thus locking the firing train components in an armed
poaltion., Since the upper and lower gears are now both locked, the two copper pins
securing the lower gear to the hammer carrier are sheared and the vanes rotate freely.
(If the air speed 1s less than 300 m.p.h., the alr pressure will not be sufficient to
shear the pins, and the vanes will merely cease rotating.)

The fuze is now fully armed., On impact, the entire upper
assembly of the fuze is forced inward, The shear wire in the arming shaft is cut as
the upper part of the shaft telescopes into the lower part and the shear wire through
the firing pin is cut as the firing pin extension forces the firing pin into the
detonator. The detonator sets off the auxiliary booster lead-in, booster-lead-in,
booster, and main charge successively.

REMARKS$ The early Mark 219, Mods 2, 3, and 4 are identical to the
AN-Mk 219, The different mods merely indicated the manu~

facturer of the fuze., This was important only in that slight differences in the

manufacture prevented the interchange of parts made by different manufacturers.

The internal parts are held in the fuze by a single master
- 235 =
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PARTIALLY ARMED

ROTOR SYSTEM ARMING

UNARMED




RESTRICTED “Us S, NAVY NOSE FUZE

- MK 22|

BOMBS USED IN:
Mk 221. &« ¢ &+ ¢ « « » « 500 1b, G.P, Mk 12

1000 1b. GePes Mk 13
Mk 239 ........éﬂo;gtlndardﬂ.P. MKaas
Be
FUNCTIONING o+ o « » +» s » 0,01 seconds delay MECHANICAL IMPACT
ARMED CONDITION + « « » « When striker flange (Rotor System Arming)

has risen mere than
5/16" from outer
sleeve, and arming
wire 1s gone.

Mk 223

AN-M 100 Series in AN-M G.P. bombs.
Approximately 150 revolutions

5.3" (four vanes)

2.75"

B8.5" (with booster)

Steel, aluminum alloy, and brass.

(obsolescent)

s e s s s
s e s e
a8 s e
e s

GENERAL: The Mk 221 1s essentially the same
“Tas the Mk 219, but 1t incorporates the
following differences:
(1) The body is longer and ldrger.
(2) It incorporates a delay of .0l seconds
The delay element and percussion type fir-
ing plp are housed in the delay carrier.
The delay carrier corresponds to the fir=-
ing pin carrier in the Mk 219.
(g? A protecting cap 1s over the head. The
vanes are screwed to the vane carrier by
four screws which pass through the pro=
tecting cap to the vane carrier.
(4) There are three lock screws instead of
one .
(5) When the fuze is armed, a lock pin in
the floor of the fuze body falls through
an opening in the shaft extension nut,
locking the rotor and delay carrier to the
shaft extension nut, and thus preventing
:ha parts from zetting out of line before
mpacte.
(8) The central spindle has a shear collar
and & guilde pln which permlit the central
spindle to telescope. The Mk 239 1s a
Mk 221 fuze modified by reducing the dia=-
meter of the fuze (extending from the
booster cup to the fugze threads) from
1.875" (Mk 221) to 1.59". The Mk 239 was
designed to utilize present stocks of Mk
221 fuzes in AN-standard G.P. bombs.

OPCRATION: The operation of the Mk 221 and
are the same as the operation of
the AN-Mk 219 on paze 235.

~

REMARES: The delay element consists of a
primer, delay pellet of black powder and
a speclal detonator of fulminate of mer-
cury; the detonator consiasts of fulminate
of mercury mixture; and the auxiliary
booster lead-in, booster lead=-in, and
booster consist of tetryl.

The Mk 221 will fit into the nose
of the depth bomb, but the .0l second de-
lay may ellow the case of the bomb to be
80 demaged that a low order detonation may
result. Therefore, 1t 1s not recommended
m the Mk 221 be used with the depth

|
I,’:
r
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MK.223 TAIL IMPACT FUZE
(UNARMED POSITION)

STRIKER
FIRING PIN EXTENSION

RESTRICTED
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RESTRICTED T2 a4

| Data :

BOMBS USED IN . &« « « s 500 1b. G.,P, Mk 12 & Neds MK223
1000 1b, G.P. Mks 13

FUNCTIONING « « « s o 0,0l sec, delay (Obsolesocent)

ARMED CONDITION . . » + When striker has risen MECHANICAL IMPACT
over 5/16" above outer
sleeve, as seen through (Rotor System Arming)
window in aluminum casing. sees pages 159, 160

FUZES USED WITH + « « o AN=Mk 219 or Mk 221
ARMING TIME + « « « » « 159 vane revolutions

VANE SPAN . o+ s +» s » 5,25" (16 vanes unpainted).
MAX, BODY DIAMETER . . 3.25"

OVERALL LENGTHE .« o &

MATERIAL .+ « o o« « « « Bottle shaped external case i1s cast sluminum; fuze parts are
steel, aluminum alloy, and brass.

16,36"

GENERAL: The fuze is essentially a Mk 221 fuze with an external rrn-
tective bottle shaped casing of alumimum, a vane extension
shaft, and 16 vanes instead of four, This casing screws onto
the fuse body and is secured by two lock screws, The lower

end of the vane shaft has a flatt surface and fits into a slot in the top of the
fuze cap, which 1s attached by sorews to the pinion carrier, The fuze has a delay
element the delay carrier similar to the Mk 221, and a celluloid window in the
protective casing permits inspection of the fuze to determine whether or not it 1is
in the armed condition,

OPERATION: When the arming wire 1s withdrawn, the arming vanes and the
vane shaft rotate. The lower end of the vane shaft sngages
the cap, which rotates and revolves the pinion around the

inner gears, operating the reduction gearing. The alignment of the firing pin ex=~

tension, delay carrier (firing pin carrier in AN-Mk 219), and detonator is similar

to that of the AN-Mk 219, see page 238.

REMARKS : The central spindle in this fuze does not telescope, but the
collar on the central spindle which supports the hammer car=-
rier is held by & shear wire which breaks on impact as the

cap, vane carrier, and striker move forward due to inertia.

Delay element consists of a ﬂln. delay pellet of meal "D"
black powder, and special detonator of Fulminate of cury mixture; and the aumiliary
booster lead in, booster lead-in, and booster consist of tetryl.

The moving parts housing the firing train are held in
the fuze by three loocking sorews.
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AN-MK.228 TAIL IMPACT FUZE
A UNARMED POSITION

UPPER GEAR
"’l LOWER GEAR

\\\ OUTER SLEEVE

ﬁ- \ CENTRAL SHAFT

ﬁ‘ \%‘:{m\\ .“\\\ FIRING PIN

VANE SHAFT EXTENSION

IDLER

LOWER GEAR CARRIER
STRIKER

DETENT
FIRING PIN EXTENSION

DELAY ELEMENT N3} \ ) /Y SHAFT NUT
INNER SLEEVE \ " g

DETONATOR

AUXILIARY BOOSTER LEAD-IN

BOOSTER LEAD-IN

BOOSTER

RESTRICTED
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RESTRICTED U.S. NAVY TAIL FUZE

Data

1000, 1600 1b. A.P. bombs. AN'MK 228

FUNCTIONING e s s » o 0,08 second delay

BOMBS USED IN « & « «

ARMED CONDITION “h (service)
0! . . en striker flange has
** * risen more than 5/16" above MECHANICAL IMPACT
outer collar, as seen thru
celluloid window. (Rotor System Arming)

FUZES USED WITH . . . « None =

ARMING TIME . o+ o + o o 150-160 vane revolutions

VANE SPAN . o« « o o o 5.25" (16 vanes, painted red)

MAX. BODY DIAMETER . o 3.,15"

OVERALL LENGTH o+ + « o 16,38" (w/booster)

MATERIAL e + » » o o Steel, aluminum alloy, and brass; the brass parts are tin

plated and some steel parts are cadmium plated, The bottle
shaped tail support is cast aluminum alloy,

GENERAL: This fuze is similar in design and operation to the Mk 223,
and is almost identical in external appearance., It is dis=-
tinguished from the Mk 223 in that it has red vanes., The

AN-Mk 228 has tne following distinctive internal features: It has two separate ex-

plosive trains and a delay of ,08 second; two firing pin extensions are fitted on the

lower end of the hammer carrier, Two delay elementas and two delay firing pins are
housed in the delay cerrier. The detonator carrier has two detonators, and the
shaft extension nuts contain two auxiliary booster lsad-ins which are aligned with
two booster lead-ins in the fuze body. One firing pin is slightly longer than the
other, so the two firing trains are not initiatead simultaneously.

OPERATION: As the arming wire is pulled, the vanes rotate and turn the
arming vane shaft, rotating the cap and revolving the pinion
around the inner gears. Arm of the fuze then continues as

in tne AN-Mk 219, see page235, The AN-Mk 228 has an added detent in the delay carrier

which locks when the firing train is lined up, On impact, & shear wire through the
supr srting collar and spindle is cut, as the firing pin extensions force the firing
ins into the primers,

REMARKS: Delay elesments consist of a primer, dell{ charge of black

powder, and special detonator of lead azide; detonator con-
sists of lead azide; suxiliary booster lead-ins, booster lead-ins, and booster con-
sist of tetryl.
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RESTRICTED A Y=-NAVY ATHWARTSHIF FUZL

Data
BOMBS USED IN Depth bombs, Mks, 17, 20
* %" % 37, 38; ANeMks, 17,M0d.3, AN-MK. 224
41, 44, and 47,
ARMED CONDITION . o » When jumpe-out pins are out, (Obsclete)

fuse is partially armed,

Aniuth rcac:-p:l.-tud at 12-18¢ (HYDROSTATIC )
of water when primer

33 detonator are .ﬂ:mq Fuze 1s suspended from use

with firing pin,

FUNCTIONING .+ » . o Water pressure at dopth set
for, 25, 50, 75, 100, or
125 feet of water,

FUZES USED WITH + « o AN=M 103, AN-Mk 219, or Mk 221 in nose, and Mk 289 in tail
in 650 1lb. depth bombs.

ARMING TIME o o « o Partially armed when dropped and a re i :nu-d com=
plete arming time depending on ,,.:i‘{,,,, :
depth at which it is set to function is rnahu.

OVERALL LENGTH . . o Plstol assembly - 6,9"
Booster extender assemblies - 9,9"

MAX. BODY DIAMETER, . 3.8"
MATERIAL o+ ¢ « ¢« « o Bronze, brass, stesl, and aluminum,

GENBRAL: This is an athwartships fuse, and is assembled in three sub-
assemblies: pistol, booster, and booster extender. The pistol
ip marked for the depth at which it is set, and contains the

firing mechanism and the detonator sliders. Desired depth setting is made by insert-

ing in the proper fir pin spring and suxiliary spring if necessary, with settings
of 25, 50, 75, 100, or 125 feet possible. The following table shows the springs to
use for the various depth settings:

T Fes i O

50 feet Black

75 feet ’ Black & green
100 feeot Yellow and red
125 feet Black and red

The yellow and black springs as selected actuate the firing pin and in addition serve

a depth controlling purpose. Green and red springs are auxiliary depth control

springs and do not aotuate the firing pin. The booster extender rits into the op=
site end of the tranaverse tube in the depth bomb,

OPERATION$ (1) Action in Booster extender: As the arming wire is puiled,
the Jump-out pin Is forced out by its lprmg and water enters
the assembly as the bomb becomes immersed {‘ho water expands

the bellows until it overcomes the pressure of the spring lot!ng against the

.lookl.ng slide. The booster spindle and the locking slide are held together by the

balls between them. When the water pressure has forced the pistom, lock-
1n¢ slide, and spindle inward sufficiently for the locking balls to slip into the
enlarged groove in the fuse body, the entire booster extension is then free to move
the remaining inch toward the p ltol. The hollow=cone shaped slider aligner, bear-
ing inward against the L-shaped primer and detonator sliders, foroes them inboard
against their springs, thus lining up the explosive train,

(2) Action in Pistol: As the water preasure increases and
overcomes the tension of the Iiring and luxnlu-z depth springs in the pistom, the
bellows extend and the base of the hydrostatic piston moves down over t !.r{ng
pin guide plece, This action compresses the n and suxi depth springs,
and when the enlarged part of the hydrostatic pl.lton comes opposite the lo balls
they are forced out bmho spr. pressure, freeing the firing pin to be fors
against the primer. Le-shaped primer and detonator sliders will have been lined
lup with the firing pin by the sction of tne slider aligner as described in (1)

REMARES $ If the booster extender fails to function properly and foroe
the slider aligner over the primer and detonator sliders,
the fuse camnnot funoction. n. slider aligner which holds

them in the armed position 1s prevented from returning to the unarmed position by

the locking slide, which locks after the locking balls are forced out frem the
spindle in the extender,
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RESTRICTED . ARMY-NAVY ATHWARTSHIP FULZE

Data
BOMBS USED IN . .. Depth bombs, Mks 17, 29 - 3
= * 37, 58; AN-Mks 17, Mod 2, AN-MK. 234
41, 44, and 47,
FUNCTIONING .+ « o « o Water pressure at depth (Obsolescent)

set for, 25, 50, 75, 100
5% 108 Pest of wmbery | HYDROSTATIC

ARMED CONDITION . « « « Partially armed when arm-
ing wire is pulled and

Fuze i1s suspended from Use

Jump-out pins are ejected.
Arming completed at 12-151
of water when primer & det=-
onator are aligned with
firing pin.

FUZES USED WITH « « o o« AN=M 103, AN-Mk 216, or Mk 221 in nose; Mk 229 in tail in
650 1lb, depth bombs.

ARMING TIME o « » o o o Partially armed immediately after wire is pulled when

Jump-out pins are ejected, complete arming time dependent
on travel through water until depth of 12-15' is reached.

OVERALL LENGTH . « « o« Firing assembly (Pistol) - 8.9"
Extender assembly - 9,9"

MAX, BODY DIAMETER ., ., 3,8"
MATERIAL + « « « + » o Bronze, brass, steel, and aluminum,

.

GENERAL: The fuze is essentlially the same as the AN-Mk 224, being an
athwartship fuze consisting of the pistol, booster, and
booster extender. The firing assembly and booster extender

are inserted in the athwartships tube of the depth bombs from opposite sides. The

AN-Mk 234 differs from the AN-Mk 224 in that it has an external setting device and

does not require disassembly to effect depth variations in functioning.

The depth setting is accomplisned by varying the amount the
adjustable spring must be compressed by the hydrostatic plston as the bellows ex~-
pand, If a deep setting is desired, the depth setting collar is rotated so that a
shallow step on the collar would be positioned under the spring housing depth lug.
Thus, the depth lug would engage the collar shortly after entering the water, and
the bomb would have to sink farther before the water pressure could overcome the
spring resistance. If a desp step were positioned under the lug, the hydrostatic
piston could move farther before encountering resistance from the spring., Until
the lug is engaged, the spring housing rides inward with the hydrostatic piston,
but as soon as the lug is engaged the spring housing no longer moves with the piston
and the spring resistance must be overcome.

OPERATION: (1) Aotion in Booster extender: When the bomb is dropped
from planse, the arm Té to the booster extender is
withdrawn from the jump-out pin. The jumpeout pin is thrown

out by its spring; the booster spindle is freed, and water is permitted to enter

the hole created by the jump-out pin., The water expands the pellows until it over=-

comes the pressure of the spring acting against the locking slide and booater spine

dle, The locking balls are forced into an enlarged groove in the fuze and the
booster and slider aligner move inward, lllgnlnf the primer and detonator sliders,
as du,cr:.bcd in the operation of the AN-Mk 224 (see page243 for diagram and explana-
tion.

(2) Action in the Pistol: As the arming wire pulls free,
it extracts the plug and neoprene connector, permitting water to enter the fuze when
bomb immerses in water. The water acts against the flanged base of the hydrostatioc
piston and as the pressure increases expands the bellows, The hydrostatic piston,
adjustable spring, and spring housing all move inward until the depth lug engages
the step on the depth setting collar wnich has been positioned opposite it. At thias
point the spring housing no longer moves inward, The hydrostatioc plston continues
to move inward under pressure of the water, but its movement is restricted by the
resistance of the adjustable spring. Meanwhiie, the movement of the hydrostatic
piston compresses the firing spring, end when the enlarged groove in the piston
comes opposite the locking balls the firing spring forces the balls out, forocing
the firing pin against the primer. The primer fires the detonator, which sets off
the sub-=booster of tetryl, the booster and the main ohnrg_n.

REMARKS 3 For a diagram of the extender and booster assembly, and for
a more complete explanation of this assembly, turn teo
pages 242 and 243 ,
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RESTRICTED U. S. NAVY NOSE FUZE

Data
BOMB USED IN . 4 « « o « Mk 34 5 1b, A.A. bomb, MK- 227
FUNCTIONING . « « « « « Instantaneous impact (Obsolete)

ARMED CONDITION o+ o« « o No external indication
FUZES USED WITH . + « « None

ARMING TIME . o ¢ « « « 1500 ft. air travel
at sea level; 3000'

MECHANICAL IMPACT
(Centrifugal Force Arming)

gt 20,000' altitude.
OVERALL LENGTH . , . . . 2,355"
BODY DIAMETER .+ « & o o 20"

MATERIAL + o o o o & «

Tin plated brass and slloy castings,.

GENERAL: This fuze is unique in American aviation ordnance in using
centrifugal force as its arming device, The rotational
velocity required to arm the fuze is acquired by the offset

tail fins on this small bomb,

OPERATION: Two pairs of centrifugal detents are employed, one pair sup-
por the striker, and the second pair positioni the
slider with primer detonator out of line with the firing pin.

At a rotationai velocity of 1500 r.p.m.'s the detents move out of the way, compressing

their springs and allowing the siider freedom of movement, The slider is mounted

with its center of gravity away from the axis of rotation, so when the detents move
out of the slider, centri force carries the slider into line witn the firing pin.

U.;i)cn h‘t““ the firing pin is driven into the primer detonator, initiating the explo=-

ve action.

FEMARKS 3 The Mk 34 bomb and Mk 227 fuze were designed for air-to-alr
bombing, but have not proven successful in this use,
Howeveg, it has had limited use against parked aircraft and
has been dropped for its nuisance value on night ralds during the early stages of the
wear in the Pacifio.
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RESTRICTED ARMY-NAVY TAIL FUZES

ﬁsus&m IN: MK. 229 +
won | AN- MK. 230

Mk 229 o + » o » o » 650 1b, depth bombs
500 1b, Mks 9 & 12
13

(
1000 1b. Mks 9 & (Le,s
AN-Mk 230 o o o o o 500 1b. G.P. AN-M 64 & 84A1
1000 1bs 3.P. AN-M 65 & 65A1 1SCHANICAL ARMING
2000 1b. 3.P. AN-M 66 & 66A1 HYDROSTATIC _FIRING
325 1b, depth bomb Mk 53 (Obsolete)

350 1b. depth bomb Mk 54
Hydrestatic pressure with
settings for 25, 50, 75,
100, or 125 feet of water.
ARMED CONDITION . « « No external indicatlon.
FUZES USED WITH . With Mk 2283 AN-Mk 219, AN-M 103, or Mk 243, nose.
With AN-Mk 230: AN-M 103, Mk 243, nose.
ARMING TIME o « » 110 vane revolutions

FUNCTIONING .« o & »

.
.

OVERALL LENGTH » » . » Mk 229, 16.365"; AN-Mk 230, 15,395"

UAX. BODY DIAMETER . o Mk 229, 3.4"; AN=Mk 230, 3.375"

VANE SPAN e o « « o 5,25" (16 vanes)

MATERIAL e ¢ « « « Steel, aluminum alloy, and brass.

GENERAL: These two fuzes are ldentical except that the part of the Mk 229

fitting into the bomb body 1s 1.3" longer than the correspond-

ing part of the AN-Mk 230; hence, the AN-Mk 230 cannot be used
in bombs that take the Mk 229 fuze. The AN-Mk 230 fits into the ¥ 115 or M 115A1
adapter booster, and can be used in the general purpcose bombs taking that adapter
booster for use against marine targets.

OFERATION: The desired depth setting is accomplished by turning the depth
setting knob and thereby compressing the depth spring the prop=-
er amount. If a functioning at 125 feet is desired, the spring

would be compressed the maximum amount, consequently causing the water pressure to

overcome the greater resistance of more tightly colled springs. If a shallow water
functioning 1s desired, the springs would be only partially compressed and the water
pressure necessary to overcome the more loosely coiled springs would be considerably
less, In setting, the depth adjusting sleeve 1s raised to the desired spring compres=-
sion by means of a five-sidéd cam secured to the external depth setting lmob, and
resting under a projection of the depth adjusting sleeve.

On release from the plane, the arming wire is withdrawn and
the vanes are free to rotate. This rotation 1s traensmitted by the vane shaft thru
a series of reduction gears to the arming shaft. The upper gear has one more tooth
than the lower gear, and as the pinion gear rotates around the lower stationary gear,
the upper gear 1s pushed around clockwise one tooth per revolutlon of the yanes, This
rotation of the upper gear causes the arming screw to rotate clockwise, since the
upper gear and arming screw are positively secured, and because of the right-=handed
threads on the screw, the detent retaining cup threads up on it. As the cup clears
the two arming detents locking the depth spring stem nut, thelr springs force the
detents out, freeing the depth spring stem and the piston, The fuze i1s then armed., Omn
impact with the water the inertie counterbalances prevent the firing assembly from
moving down and prematurely firing the fuze because of the deceleration caused by im=-
pact. As the bomb submerges, water enters two ports In the outer body and through
holes in the depth setting mechanism housing. Hydrostatic pressure acting on the
sylphon bellows forces the hydrostatic plston downward, compressing the firing spring,
until the retaining balls fall out into the widened portion of the piston. The firing
plunger is then forced downward by the pressure of the compressed firing spring onto
the fixed firing pin, setting off the explosive traln.

HEMARKS (1) The detonator consists of fulminate of mercury and tetryl
pellets, and the booster lead-in, relay pellets, and
booster are tetryl.

(2) The "0" Ring Gasket has replaced the Garlock Gasket. In
uuinﬁ the "Q" King Casket, a support ring (steel washer
+120" thick) must be used to assure mstal contact betwesn
the fuze and fuze seat liner, thereby preventing distortion
of the fuze on impacte.

DO :OT DISASSEMBLE THIS FUZE WLTHOUT REINSERTING THE SAFETY
PIN THROUCH THE LOWER FUZE BODY AND FIRING PLUNGER.
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RESTRICTED ARMY-NAVY TAIL FUZES
saba MK 229 MOD 3
BOMBS USED IN: -
Mk 229 Mod 3. . . .650 1b. depth bcmb-L s AN MK 230
Vks ©, 12 600 1bs. LC
Mks 9, 13 1000 1b. LG,0P MODS 4,5,6
AN-Mk230 Mods ., , .AN-M 64 500 1b, G.P.
4, 5, 6 AN-M 65 1000 1b. G.P, LECHANICAL ARNIKG
AN-¥ 66 2000 1b, G.P, HYDROSTATIC FIRING
Mk 63 325 1b. depth
Mk 54 360 1b. depth Mk 2290 Mod 3 (Obsolete)
Mk 230 Mods 4, 5, 6 (Bervice)
FUNCTIONING . . . . .Hydrostatic pressure with

settings for 25, 60O, 76,
100, or 126 feet of water.
ARMED CONDITION . . .No external indication
FUZES USED WITH . . .Mk 229 Mod 3: AN-Mk 219, AN-M 103, or Mk 243, nose.
AN-Mk 230 Mod 4: AN-M 103, Mk 243, nose.
ARMING TIME., . . «110 vane revolutions.
QVERALL LENGTH. . .Mk 229 Mod 3: 16.365 in.; AN-Mk 230 Mod 4, 5, 6: 15.395 in.
MAX. BODY DIA. Mk 229 Mod 3: 3.4 in.; AN-Mk 230 Mod 4, 5, 6: 3.376 in.
VANE BPAN, . . . .5,25 in. (16 vanes)
MATERIAL, , . . . +8teel, aluminum alloy, and brass.

LI
.

GENERAL: The AN-Mk 230 Mod 4 and Mk 229 Mod 3 replace the AN-Mk 230
and Mk 229, The latest Mods incorporate changes which
eliminate the possibllity of the fuzes arm accidentally

when the bomb is dropped safe. The AN-Mk 230 Mod 4 and the Mk 229 Mod 3 are the

same as previous Mods with the following exceptions:

(1) The fuze is sealed by a sealing cup above the detent
carrier to prevent entrance of the water at any point other than the regular water

ports.

(2) The arming mechanism which freee the arming detents
operates by rotation of the detent rotgi.nug cup rather than by rale it
vertically, A metal strap is fitted over the cup. These additions (1) prevent
arming of the fuze in case the tall cone or ing mechanism housing is torn off
the fuze acoidentally upon water entry, and m prevent the fuze from firi
from hydro-dynamic pressures which are encountered in erratic movement of the
bomb through the water or on re-entry after ricochet.

(3) The fuzes now have a slight oval undercut® above the
fuze pocket threads to accommodate the new "OF Gasket (live rubber) which
has replaced the flat gasket formerly used. By us this 0" Ring Casket, the
ho%u ro: the safety rod located above the fuze threads are now sealed from
water entry.

OPERATION: The operation of the Mk 230 Mod 4 is similar to the AN-Mk 230
(refer e 248). When the bomb is released, the arming wire
is wi awn from the fuze, allowing the air stream to turn

the arming vanes. The rotating vanes acting through the reduction gear, turn the

arming shaft, Rotation of the arming shaft first causes the arming nut assembly
to rise (since it cannot turn because of the two pine which project into the
detent carrier). When the two gml of the arming nut are fully clear of the
detent carrier, the arming nut *washer® jams under the arming shaft preventing fur-
ther rising. the arming shaft them turns the arming nut assembly and by means

of the two pins, rotates the detent retaln elg approximately 85° until the

two cutaway ions align themselves opposite the detents. The detents are

ejected, freeing the depth spring etem nut and thereby arming the fuze.
To 1limit the amount of water entering the sylphon bellowe, the detents are pre-
vented from jmm‘ completely out of the detent carrier by the detent re-

ch are fitted into the flange of the detent carrier). The

inertia counterbalances prevent the fuze from functlioning on impact with the
surface of the water. After the bomb has submerged, water enters the fuze
through two water ports in the body sleeve and the fuze fires at the pre-
determined depth setting. The use of the sealing cup above the detent carrier

ff on impact.

mtl water entry through the open end of the fuze in case the tal 1 cone 1s
0.
REMARK

-H (1) DO NOT DIBASSEMBLE THIS FUZE WITHOUT REINBERTING THE
BAFETY PIN THROUGH THE LOWER FUZE BODY AND FIRING PLUNGER

(2) ®*Earlier productions of these fuzes d1d not incorporate

?n undercut. In using the "O" Ring Gasket with these fuzes, a support ring
Bteel washer, ,120" thick) must be used to assure metal contact between the fuze
and the fuze seat liner, thereby _Kcuntlng dietortion of the fuze on impact.

3} The AN-Mk 230 Fod 5 is the same as the AN-Vk 230 Mod 4
ueagt that the firing pin is welded to the booster cap as in the Mk 231, and the
depth setting ie emphasized for 25 ft. and relaxed for 50 ft.

(4) The AN-Mk 230 Mod 6 is the same as the AN-¥k 230 Mod 4
except that the depth setting 1s emphasized for 25 ft. and relaxed for 50 ft.
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RESTRICTED U, 8, NAVY FUZE
B 250 AN-Mk 54-1 350 1b. Depth
TR T amwse aoon:.bs.i. s MK 231 MOD O

Mk 240-0 . . . . . . . AN-MB5 1000 1b, G.P.

AN-M85A1 1000 1b, G.P.

AN-ME6 2000 1b, G.P. MK 240 MOD O
AN-M66A1 2000 1lb. G.P.
AN-MB6AZ2 2000 1b. G.P.
FUNCTIONING . . . . . » Hydrostatioc pressure at Hydrostatic Tall Fuze

25 feet,
ARMED CONDITION . . .

of arming.

No external indications
ARMING TIME . . . . .

40-45 vane revolutions.

300-400 ft. air travel.

35-100 ft. vertical fall.

Mk 231-0, 12.5 in,; Mk 240-0, 16.5 in.

OVERALL LENOTH . . . .

MAXINUM BODY DIAMETER . 3.375 in.

VANE SPAN ol e e .

MATERIAL « s+ s« + « o Bteel, aluminum alloy, brass.

GENERAL: The Mk 231-0 and Mk 240-0 are tall hydrostatic fuzes in the

general design scheme of the Mk 220 and Mk 230, However,

they are considerably simpler in construction and easier
to manufacture. The Mk 240-0 is four inches longer than the Mk 231-0 to assure
proper arming in lmrnbl. 18 otherwise identical with the Mk 231-0, A single
d;p;h nttr'.éng ie providef and the fuzes are expected to funotion in a depth range
of 26-30 ft.

To provide positive action against fuze funotion on reverse
impacts (particularly ricochets), these fuzes have an inertia ring which adds ite
welght to that of the piston assembly to counteract the force of the two counter-
balances exerting a contrary pressure in such impacts. On normal impacts, the inertia
ring merely reste on the firing pin housing.

OPERATION: Upon release of the bomb from the g]c.nne, the arming wire is
withdrawn permitting rotation of the vane and the vane shaft.
Rotating with the vane and threading out of the arming stem
guide ie the arming stem; after 40 to 50 vane revolutions the stem has risen suffi-
elently to allow the two arming balls to fall inward freeing the hydrostatic piston
and arming the fuze.

At normal impact with water, the inertia counterbalances

event the fuze from firing, and on reverse impact the inertia ring operates as
escribed above. After submersion, water flows around the baffle ring and into the
fure through the two porte. The baffle ring prevents the fuze from firing when
subjected to sudden surges of water such as might ococur on reverse impact. Hydrostatic
pressure now extends the bellows, thus foroing the hydrostatio piston downward and
uolpnnuf the firing epring. After the piston has moved 9/32 in., the six retain-
ing balls locking the firing plunger to the plunger housing jump into the annular
recess in the plston. The compressed firing spr thrusts the plunger against the
firing point initiating the explosive train. ;

REMARKS: (1) The lower end of the arming stem is grooved for about
«2 in, of its length, The se of this feature 1s to
arrest arming of the fuze should the bomb be accidentally

released in water without the arming wire as in crash landings. In this event

water might rotate the vane initiating arming action, However, arming would be atop-

ped once the oved seotion faced the balle, since hydrostatio pressure on the

piston assembly would force the balle into the grooves Jamming the arming etem in
place and preventing further rotation of the vane.

(2) The vane shaft is connected to the arming stem by a slip
Joint to remove the danger of arming the fuze by a blow dm:ﬁl or carrylng away part
of the arming mechaniem, In this connection it will be noted that the arming mech-
anism tube has a circumferential groove near 1ts base which is provided to cause
lhnri:g at that point should the force of impact break off part of the arming
mechanism,

(3) I'bgn the Mk 240-0 fure is used in AN-MG6 bombs, 1t 1s to
be equipped with a epecial 26.6° pitch vane, to assure proper arming; the standard
20° piteh vane of the Mk 231-0 will be uded when the Mk 240-0 is installed in
AN-M85 bombs., The special pitch vane will be painted. (No color stated as yet),

(4) Production of tre Mk231-0 fuze has been stopped because
of adequate supplies of the AN-Mk230-5 and AN-Mk230-6 fuzes. The WMk240~0 will not
be produced at all.
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CONFIDENTIAL U.S. NAVY NOSE FUZE

Data

BOMBS USED IN o + o o o o ALl G,P, & depth bombs, MK. 232
and old type demolition

and L.C, bombs, MOD I

FUNCTIONING e e s » o s« Impact instantaneous or
electrical 1 Lse, IMPACT OR ELECTRICAL FIRING

ARMED CONDITION « o » o o When vanes are 3/8 inch (special)
away from striker housing.]

KO ATTEMPT SHOULD BE MADE
TO UNARM THIS FUZE BY RO=-
TATING THE VANES BACKWARD.

FUZES USED WITH « o« o o » Usually none

ARMING TIME , o o« « s« » » 8 vane revolutions
OVERALL LENGTH . o « o o 7"
MAX, BODY DIAMETER . + o 245"
VAEE SPAN 4+ & o » o & » 5,128" (16 vanes)
MATERIAL o o o o o s o Stesl and brass.

GENERAL: The Mark 232, Mod 1 is a bomb nose fuze of the arming vane
type, requiring little air travel to arm. It may be ini=
tiated by an electrical impulse or impact on a hard sur-

face, detonating instantanecusly. The fuze has an electric semi-cap which, when

fired by an impulse, blows through a hole leading to the detonator and sets it off,

For electrical firing as well as impact, the fuze must first be armed, allowing the

detonator slider to move over into a position where the detcnator can be initiated

by either the firing pin or explosion of the semi-cap,

OPERATION: (1) As an Impact Puze: A cotter pin, which is wired in
place a sma ze wire, prevcngs the arming vanes
from rotating, The arming wire is attached to this cotter

pin and withdrawal of the arming wire breaks the light fuze wire. The vanes are

then rotated by action of the wind stream, and this rotation is transmitted to the
striker which advances on the threads in the striker housing. It advances until
stopped by the striker stop coming up nfl!.nst the bottom of the striker housing.

As the striker advances on its threads 1t withdraws the firing pin from the slider,

which is then forced over by its springs lining the detonator up with the firing

pin and booster lead-in, A detent locks the detonator slider in the armed posltion,

Upon impact, the brass collar threads are sheared by the firing pin block and the

firing pin is forced into the detonator.

(2) Electrical Plr%: Detonation i1s initiated by means
0] aquib boa directly fir y 8n electric current through the 1§nlbor bridgo.

f the

REMARKS: The fuze will not function oén impact with water, but must
strike a hard surface in order to strip the striker
housing threads.
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CONFIDEN

Data

BOMBS USED IN .,
FUNCTIONING .
ARMED CONDITION

FUZES USED WITH

ARMING TIME . .

OVERALL LENGTH

MAX. BODY DIAMETER
MATERIAL

100 1b, G.P. Mk 4, Mod 4
Electrical impulse

When cable is puiled free
from rotor cap, and cap
ils in a locked condition.
Used in conjunction with

bombs which are fuzed
with U.S.N. Mk 232 Mod 1

Rotation of the rotor cap
180 degreesa, when pulled
by the cable attached to
’.tl

4,51"

2,575"

Steel

U.S. NAVY NOSE FUZE

MK. 233

(Special)
ELECTRICAL FIRING

GENERAL:

The fuze wiil function instantly upon explosion of the
armed

electric semi-cap, It is mechanically
The body is that of an AN-Mk 219, in

motor in the plane,

means of a

which the vanes, cap, and rotors have been removed, and a hole has been drilled in

the shoulder for the accomodation of electric wiring,
serted in the rotor cavity in the fuze body.
seml-cap with lead-in wires and a

A rotor block has been in~

The rotor block contains an electric
detonator, These units are assembled, unarmed,

180 degrees from the booster lead-in in the fuze body.

OPERATION:

onator and booster lead-in are aligned,

In the unarmed position the detonator in the rotor is off=-
set 180 degrees from the booster lead-in, To arm the fuze,
the rotor is rotated 180 degrees at which point the det=-

the airplane, exerting a pull on one end of the
the pulley to which the other end of the cable is secured, and thereby rotates the

rotor to the armed position.

This 1s accomplished by means of a motor in

cables This pull rotates:

There it is locked by the lock detent. Con

foroe of the motor's pull on the arming cable shears the 0,035" copper shear wire
which secures the cable to the pulley.

source of electrical current in the airplane,

The protective shipping cap covering the connector plug is
removed when the fuze is mssembled to the bomb and connection is made with the

Closing the electrical circuit after

the fuze is armed successively initiatea the semi-cap, detonator, booster charges
and explosive ch.u:go in the bomb.

REMARKS :

The detonator consists of lead azide, and the booster lead-
in and booster consist of tetryle
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CORFIDENTIAL
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CONFIDENTIAL U.8. NAVY TAIL FUZE
PR 237 o8 0 . . + + o AN-MEAAL 500 Ib. G.P. MK 237, MK 238

Mk238 Mod 0 . . . . . AN-MBGA1 1000 1b. G.P.
AN-M66A1,A2 2000 1b. G.P. (Bervice)
FUNCTIONING . .+« « o & = Iraoad ;h.i:; '1;05101 d;:{l’ar
uze:delays o 5
and 30 hours, LEAD SHEAR WIRE
Partially armed after LONG DELAY TIME
approximately 150 vane
revolutions. Fully armed
after lmpact.
None
roximately 150 vane rev

ARMED CONDITION . . .

FUZES USED WITH . . .
ARMING TIME. . . « « &

olutions and impact requirement.
5 in.

2 in.

Mk237-0, 13.6 in.

Mk238-0, 17.6 in.

Zinc or cadmium plated steel.

VANES SPAN, o+ = « = »
MAX.BODY DIAMETER . .
OVERALL LENGTH . . . .

MATERIAL o « o s o « »

.

GENERAL: These fuzes differ only in the length of their arming stem. De=-
lay arming is obtained by means of the 30 to 1 gear reduction
systém which 1s like that of the M115 serles tall fuze. Upon
completion of arming, the gear reduction assembly and the arming stem do not separate
from the fuze, but cease rotation. Functioning time of these fuzes is determined by a
lead shear wire (50% lead, 50% tin). The various delays are obtained varying the
diameter of the wire, i.,e., increasing the diameter for longer delays. slider car=-
ries a Mk 23 detonator which 1s made up of three explosive components; namely, azide
priming mixture, lead azide, and tetryl. The fuze incorporates a tetryl booster lead-in,
but does not have an integral booster,

OPERATION: The complete arming of the fuze is effected in two stages: sir
travel and impact. Upon withdrawal of the arming wire the vane
assembly rotates, causing the arming stem to rotate via the gear
reduction system« The lower end of the arming stem is encased by the firing pin hous-
ing nut which in turn is pinned to the firing pin housing. To the bottom of the firing
pin housing is attached the slider stop. In addition, the firing pin is locked to the
firing pin housing by two balls and the firing pin housing in turn is locked to the ball
retainer sleeve by two balls. As the arming stem screws upward the entire firing assem=-
bly moves upward under the action of the ball retainer spring. After approximately 150
revolutions of the vanes, the firing assembly has risen sufficlently to withdraw the
slider stop and firing pin from the slider slot, allowing the slider to align its deton-
ator below the firing pin. (A detent locks slider in position). Continued rotation of
the veanes causes the "O" Ring CGasket on the firing pin housing nut to seat and stop
rotation of the vane assembly.

On impact the ball retainer sleeve is forced down by the inertia
freeing the retaining balls. At the instant deceleration ceases, the ball retainer
sleeve is forced upward by 1ts spring, allowing the firing balls to jump out of their
recess, and the spring loaded striker is restrained only by the lead shear wire, The fum
is now fully armed. The firing pin under action of its spring exerts pressure on the
lead shear wire and causes the wire to shear when the proper length of time has elapsed,
depending on temperature conditions. The firing pin strikes the detonator, which in
turn sets off the booster lead~-in.

REMARKS: (1) These fuzes incorporate an anti-withdrawal feature, but no
booby trap device like the M123 series. Under normal handling
and installation, the anti-withdrawal feature does not function,
since the locking ball and its carrier are held in place in the deep part of the eccen~-
tric groove, by a carrier pin and spring. Upon impact, however, the force of inertia is
sufficient to withdraw the carrier pin from the fuze body, and allow the carrier spring
to pull the ball carrier into the shallow part of the eccentric, locking the fuze in
place. The fuze body is case hardened to prevent removal with a wrench after impact.
Since these fuzes require impact to lock in place, bombs with these fuzes can be safely
returned to the base or carrier, and fuzes removed for stowage.

(2) Since these fuzes have a 2" thread diamter, 1t 1s necessary
to remove the imner sleeve of the M 11541 adapter booster before inata]'.lntlon. Fuzes
should be screwed securely into adapter booster, otherwise dud may result. A special
short length locking pin is shipped with these fuzes for securing the M 115A1 adapter
booster to the base plate.

(3) Bombs fuzed with these fuzes should not be released at an
altitude lower than that specified by CominCh as the minimum safe altitude of release
for instantaneous action fuzes, for if the bomb is subjected to multiple impact, the
first impact would completely arm the fuze, and the second might shear the lead shear
wire allowing the fuze to fire without delay.

(4) These fuzes are detonator safe. In the unarmed position, the
detonator is lined up with the safety expansion chamber. If the detonator should func-
tion prematurely, the force of detonation is dissipated in this cavity, and will not set
off the booster lead-ln charge, or adapter booster charge.
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SORFIDENTIAL 1. 8, RAVY NOSE FUZE.
BOMBS UED IN . . . . . 500 1b, AN-M64 & 64Al G.P.

1000 1b. an-es & es0 a.»] MK 243 MOD O

1000 1b, Mk 13, Mod 2 G.P.

oriomma - . . . . Bl At 3 6e'd5{ MK 244 MODS O, |

ARMED CONDITION . . . . When space between vane oup)
;ﬁema cup support is (service)

u-n"géo (Army Bombs), or
¥k 229 (Navy Bomba) tail
hydrostatic (set for 25')111

FUZES USED WITH . . . Mechanical Impact

'h speed glide bombi
Er}sm:’)hmlg series (wi
.24 gec, delay primer detonator for high angle drops).
ARMING TIME . . . . « 130 vane revolutions

GENERAL: = The fuze resembles the AN-M103 in appearance, and has been de-
signed specifically to be used agalnst submarines or ships
einoe 1t will not function on water, or at an impact angle of

less than 45°, The blunt firing pin merely sets loosely over the primer in the cavity

cup, and when struck by the striker shoulder is driven against the primer, initiating
the delay. It is intended as a replacement for the hydrostatic fuzes.

OPERATION: As the vanes rotate, the pinion gear revolves around the upper
movable gear and lower statlonary gear. Since the upper gear
has 23 teeth and the lower gear has 22 teeth, the upper gear

is pushed around clockwise with the pinion by the amount of one tooth per revolution

of the vanes, The lower gear is prevented from rotating by the lower gear stop arm
protruding into the striker. As the upper gear rotates, the arming screw unthreads
from the striker, all the arming stem spring to 1ift the arming stem free of the
detonator slider. After 130 vane revolutions the vanes fall away and the arming stem
clears the detonator slider, which 1s moved aoross the fuze body by ite spring and
locked under the delay element by a detent and the slider looking E:n. Oon impact with

a hard surface, the striker body is forced inward, shearing both the locating pin and

the shear threads and foroing the shoulder of the striker agalnst the blunt I.rhfnp!.n.

The firing pin sete off the primer delay of .025 gecond, onator, booster lead-in,

and the booster in succession.

REMARKS: When using this fuze the vanes should be checked by simply
turning back and forth a few times in order to determine that
the arming mechanism operates easily, The fuze will not

funotion on water impact from altitudes of release up to 15,000 feet.

The Mk 244, Mod O incorporates a 4-second (minimum of 4
maximum of 5) delay instead of the 0,025 second delay of the Nk 243, Except for
the delay, the two fuzes are identical, "4-8ec, Delay" is stamped in black letters
on both sides of the vane cup support of the Mk 244-0 to provide easy visual identi-
fication of the fuze.

To funotion the Mk 243 type fuze on soft ﬁound, a striker
plate has been added and the number of shear threads reduced 50% the Mk 244-1,
which retains the delay of the Mk 244-~0, The modification has been made to allow use
of this type fuze agalnst ground targets in the event no marine targets are encounters
ed on a mission., The minimum dropping altitude over land is 1000 ft.

662070 O - 45 - 18 — 08 -
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CONFIDENTIAL
8H T. PIS
BOMBS USED IN . . . . . T10 12,000 1b, G.P.
Tl4 22,000 13. G.P. " 58
FUNCTIONING . . . . . Delays of 0,056, 0.26, 0.5,
3.0, 11,0 seconds; 30, 60 No'
minutes,
ARMED CONDITION . . . . Safety pin and arming wire Mk I
withdrawn.
FUZES USED WITH . . . . None
ARMING TIME . . « Instantaneous upon release.
MAX, BODY DIAMETER . . 2 in.
OVERALL LENGTH . . . . 3-7/8 in, (8ervice)
IDENTIFICATION . . . . Identical externally with
No. 28 pistol; however,

press oap and overseal will
not have been removed.
COLOR . o 4 « s « = o o« Drass.

DESCRIPTION: This pistol is a simple impact mechanism consisting of a brass
body with a oentral ohannel toc accommodate a heavy striker. The
striker is retained by a small brass oross which is fastened

to the top of the striker by a ocopper pin. In the normal condition, the four tabe of

the brass cross extend outward over the top of the pistol body, preventing the striker
from descending.

Two arming wire holes are drilled in separate planes at 90° to
each other, The hole to be used 1s that which gives the more favorable angle of pull-
off for the arming wire from the pistol to tre fuzing unit., Parallel to one of these
arming wire holea, and about 1/4" above 1t, 18 located a safety pin hole,

OPERATION: When the bomb is released from the airoraft the arming wire is
withdrawn from the pistol, leavirz the striker supported only
by the brass cross. On impaot, the inertia of the striker

g-nd- :he tabs of the brass cross, allowlng the striker to move forward and pleroce the

etonator,

REMARKS: 1, The use of this pietol is restrioted to high level bombing
O.Rggéom, as there is danger of non-functioning from low
e8.

2. Three of these plstols, located 120° gpart in the base
plate,are used with the 8.P. 12,000 1b. bomb.

3. The etriker used with this plstol 1s of the needle type,
thus only sensitive type detonators can be used.

4, Early issues of the No. 58 Mk I pistol were conversions of
No. 30 pistol bodies. A heavy brass plug was fitted into the top of the pistol body
and held in place with four sorews, while the later Mk I body i1s machined from one
plece of brass. In addition, the early Mk I had a oircumferential groove ocut around
the knurling on the outside of the pistol body, resembling the No. 30 plstol, except
that the groove was not painted green.







INTRODUCTION TO PYROTECHNICS

w“m“ may be defined as modifications of ru-mrh displays designed
for ing, marking, or illuminating objeots, each display having an operational
funotion indicated ites color pattern, or effect. In - uotion only signalling]|
and illuminating smokes will be considered, scresning smokes belng treated in the
Chemiocal and Incendiary Section. This division follows in large part the allocation
of responsibility for smoke munitions made between the Chemiocal Warfare Servioce and
the Ordnance Department of the Army. OWS supervises matters r-l-ttng;:llmmng
smokes and the Ordnance Department performs the same funotions for s ling and
1lluminating items, Pyrotechnics may be fired from ailrcraft, surface vessels, sub-
marines, or from the ground.

The effectiveness of pyrotechnios is generally dependent on threge major
factors:design, position, and atmospheric conditions prevailing at the time of
use, Variations of design govern the candlepower of the flare or s , the ocolor
produced by the ocharge, and the continuity of the burning candle. The color and
reflective charaoteristios of the objective often affeot the viu'bu!.ty of pyro-
technics. Open , such as an airfield, will reflect three to four times as
-neh light as 1 woods or 4 water. Position, distance, relative position,

okpx:nd or angle of abservation also alter vieibill , while the degree of
1light darkness, fog, hare, or other atmospheric condi ions have sdlf-evident
effects.

COMPOSITION:

(a) Pyrotechnlc compositions are complex mixtures of chemical elements

and compounds. On burning, they produce illuminations ranging in intensity from

the "dark fu'e' used as an element of blinker signals to the brilliant flash pro-
dnood. by the photoflash bombs. 8 lndu'ﬂ technics, in general, consist of ocompoundj
to provide oxygen for burning, oaoh as orates and n!.tratu;aluum or mag-
nesium for fuel;ealts of barium , cop'por or strontium for ocolor; and agents such
as alphalt -,nd para.fﬁn for binding and ntamoorsng
'pzrotcohniel usually funotion by means of an igniter traln similar to
an ﬁplol:ln u.n. In general, ignition is initiated by a primer mixture and
inteneified by a "first-fire eo.pnl!.tlon' whioh properly ignites the luminous
candle.

ZIDENTIFICATION:

Complete ldentification of pyrotechnics is furnished by the painting,
standard nomenclature of the ltems, and the lot numbers. The lot number is marked
on all packings and on the item itself, unless the item is too small., The lot
number is required for all ses of record such as reports on the condition,
funotioning, or accidents in oh the pyrotechnics are involved.

EANDLING AND STOWAGE:

All pyrotechnics should be handled with care. R i.ng IH ouuu imm-
ediate tunot!.on:.nﬂ.ng of the item or it may damage the u- 80 that 1l no
funotion properly at the time desired. Much of the material is more hnge:-mu thln
other types of ammunition.

Pyrotechnics should be stowed in the boxes or watertight containers in
which they are shipped, shenever possible. They must not be stowed with other
types of ammunition,

Pyrotechnice should never be stowed where the direct rays of the sun can
strike them, They should be protected against excessive and variable t-rlr tmu.
If possible, the stowage space should be be kept at a temperature below 100°F.,
and must be kept dry and ventilated.

Never open more containers than are needed for immediate use, and always
issue the oldest ammunition first.

t:) $
When so directed by the Bureau of Ordnance pyrotechnice may be disposed

of in one of two ways: dumping overboard or bu.ms.ni Dugug is preferred and must
be done ten miles off shore and in water at least 100 home deep. Certain items
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must always be dumped, while other items may be either dumped or burned. For infor-
mation regarding disposition of specific items refer to OCL Av4-40, and for
specific methods of disposal refer to OP-5,

. oteohnio Pistol ,AN-M8, This pistol 1s used on airoraft with the
M1l mount and fires through an mﬂng in the fuselage. It can also be detached
from its mount and fired by hand, It is generally used for signalling from air-
eraft in flight, to troops on the ground, or to other airoraft.

5 ngnd Projectors, MES and lki. This projeotor is ﬂrod by holding the
barral in one hand and pulling back on the firing pin handle with the other., It
is used to ﬂ.ﬂ Very's !lgna.l light Mk2,

Pistol, m This 1s a single action, eingle loading pistol that
fires the vu'y 8 Signal Light Mk2,

4.Very Pistol M5, This is a single action, single loading pietol that
fires the Very's Signal Light Mk2, It is not Ei rocured by the Navy.

5. Lrotu‘hn&o Discharger, AN-M5. This 1s a double action} mlti-blrrol(ﬁ}
discharger used on airocraft when installation of pistols 1s not practiocal. It is
used for the same se as the AN-M8 plstol. It is not procured by the Navy.

6, Hand echnio Projector, M9. This is a single action, stl. e loaded
projector \r!u.uh is fired by striking the firing pin with the hand or b riki
the fir pin on the ground, It is used for Jeoting signale from h. grof
to airoraft in flight, It is not procured by the Navy.

7. Pyrotechnioc Discharger, M10. This is a metal inder with a mushroom
firing mechanism and a hinged locking stem. It is used to fire the Red Star Signal

N73
1))
. Projector, M1Al, This 1s a single loaded, manually op-
erated projector used to fire the High Bursting Range Ground Signal, M27

. Ground 8 Projector, N3, This is a single loaded, manually
operated projector that is firéd by hold.u:g the projector in the hand and striking
the base on the ground. It is used to fire signals M17- through M22,

= 3. dround Signal Projeotor, M4. This projector is similar to the M3 and

is replacing 1

4, w.mdo Launcher , N1 M2,M7,and M8, This is an extension to the barrel
:rm 'uﬂﬁ' or oarbine. It is used to fire ground signals M17Al through M2241 MB1A1,

8, Tree Suspension Device, Tl, for Smoke Grenade. This i1s a ocardboard
attachment contain about ten feet of suspension cord. It is attached to a
standard smoke gr that is launched from a carbine or rifle. The device 1s used
to oause grenades to beoome entangled in trees or foliage to permit emission of
smoke above dense forests and foliage where it is readily visible to air observers.

(o) cs
,Mod 1, This is a barrel about 30 in, in
length \llneh fits into a tubo mounted on a three legged stand. The firing pin
is part of a metal disc whioh aocts u n valve. It 1e used to fire Ship's Emergency
Identification Signals Mks 1,2,3,and
2. Submarine Rocket Ph‘o]. Th!.l is a single loadedbreech loaded plstol
used to fire Pistol Roocket Signals,
3.8ubmarine Emergen tdonnruuon 8ignal Ej)ector, Thie ejector is sim-
ilar to a miniature torpedo tube arrangement. It is used to fire Submarine Emer-
’oner Identifcation s, Bubmarine Float Signal Mkl ,MklModl, or Mk2 Mod 0,and
alse !‘u-g-t Shekl,
. Other Jootorl are the Hand Projeotors, Mk3 and Mk4, and Pyrotechnio
Pistol, MHIB which are described above under Airoraft Ppotoohniu.
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RESTRICTED U, 8 8

2 RED STAR AIRCRAFT

LENGTH OF OUTER CASE. . » + . . . . 7.69 in,
DUMETER OF OUTER GASE. . . . [ . . 1i38 in.
s s & “ o s 8 e s » Bec -]
INTENSITY OF LIGHT . . . .. ... 20,000 candle | PARACHUTE SIGNAL
L S TR PP, -y
FUNCTIONING HEIGHT . . . . . . . . 200 - 250 ft. M1l

USE:
Designated to be used as a distress signal from grounded planes.

METHOD OF PROJECTION:
The Pyrotechnie Platol, AN-M8, is used for firing the flare.

DESCRIPTION:

The oylindrical, aluminum outer case has an extraction groove at the end
containing the primer. A press fit ldentification top is cemented to the end
opposite the primer and has the embossed letters "RP" for night identificatlon.
This cartridge is classified by the Army as the rimless type.

OPERATION:

The firing pin of the pistol sets off the primer igniting the propelling
charge. The propelling charge ignites the delay fuse and propeles the inner
case outward., The delay fuse burns for 2.5 seconds and ignites the expelling
charge which in turn ignites the candle and expels the candle and parachute
from the inner case.

REMARKS:

The Army hae other parachute signals which are similar to the M1l,
These are obsolete or limited standard.

mﬂmﬂ
White Star, Parachute, M10

1

2) White Star, Blinker Parachute, M15 wB
3) Green Star, Blinker Parachute, M16 aB
4) Red Star, Cluster, Ml4 RS

IDENTIFICATION TOP FOR: coLon IDENTIFICATION TOF FOR., -cotor
A—SIGNAL, AIRCRAFT, PARACHUTE, RED STAR, M1 por F—SIGNAL, AIRCRAFT, DOUBLE STAR, AN-M29 vt | Ow. YELLOW
B—SIGNAL, AIRCRAFT, SINGLE STAR, AN-M34 RED G—SIGNAL, AIRCRAFT, DOUBLE STAR, AN-M30  cpeen GREEN
C—SIGNAL, AIRCRAFT, SINGLE STAR, AN-M35 YELLOW  M—SIGNAL AIRCRAFT, DOUBLE STAR; AN-M31  pen vt ow
D—SIGNAL, AIRCRAFT, SINGLE STAR, AN-M36 GREEN 1—SIGNAL, AIRCRAFT, DOUBLE STAR, AN-M32  pen cpeeny
E—SIGNAL, AIRCRAFT, DOUBLE STAR, AN-M28 REDRED  J—SIGNAL, AIRCRAFT, DOUBLE STAR, AN-M33  coeed very ow

X—ALUMINUM (MARKING IN BLACK)

AIRCRAFT SIGNALS (RIMLESS TYPE)




RESTRICTED : ARMY - NAVY SIGNALS

Data:
LENGTH OF CARTRIDGE ., ..« « « s « « 3.02 in. AIRCRAFT SIGNALS’
gﬁﬁgﬁw%omm CABE & & o s s s %.58 l.na
ALTITUDE AT ziniTh OF FRAsECTORY. | 950 sone® | DOUEIEE STAR
to
AN-M33
Series

USE:

Double star alrcraft signals used as a method of emergency ldentiflcation
aircraft.

METHOD OF PROJECTION: \
The Pyrotechnic Plstol, AN-MB, is used for firing the signal.

DESCRIPTION:

The silgnal cartrlige has an aluminum, plastic or steel barrel with an
extraction groove at the closed end which houges the primer. A press fit
identification top 1s cemented into the opposite end finished with embossed
letters to 1dentify the colores of the etars. Appropriately colored bands around
the outer case also 1dentify the colors of the stars. The identification top

is also agpropriately colored, These signals are classified by the Army as the
"Rimlees Type."

Identification of the series AN-M28 to AN-M33 1s as follows:

Desipgnatio Color Stars Embossed Letter
AN-}28 Red-Red RR
AN-M29 Yellow-Yellow N
AN-M30 Green-Green GG
AN-M31 Red-Yellow RY
AN-M32 Red-Green RG
AN-M33 Green-Yellow oY
OPERATION:

The firing pin of the*pistol strikes the primer igniting the propelling
charge. As the stars are expelled from the plstol they are ignited by the propelling
charge through the quickmatch, The etars reach full brilliance after traveling 40
or 50 feet and rise to a helght of .approximately 250 feet.

REI‘ARKS:

Thie series of signals 1s obsolescent.

METAL CLOSING WAD

. N
1L
STAR CHARGE A
\ =
u (T | \

st

L |
QUICKMATCH :
PROPELLING CHARGE —Ruenls 285 &7

AALYe o 8 u‘;
PRIMER AVRRRS N\
ALUMINUM CASE ASAAN AN

AIRCRAFT SIGNAL, DOUBLE STAR AN-M3I
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RICT ARMY - NAVY SIGNALS

Data:
LENGTH OF CARTRIDGE . . . . . . . . 3.86 in.
DIAMETER OF CABE . . . . . . . . . 1.64 1:. AIRCRAFT SIGNAL
BURRING TIME . ., . o i o s s.=_« »'7 seconds
ALTITUDE OF ZENITH OF TRAJECTORY. . 250 feet AN;H&'?

o

AN-}42

series

USE:

Used as a method of emergency identification of aireraft.

METHOD OF PROJECTION:

The ;:yx'otechnic pistol, AN-M8 1s used to fire this signal.

DESCRIPTION:

A metal or plastic head containing the primer is crimped to the paper board
shell case, the opposite end of which 1s closed with a cardboard wad, The colors
of the stars are printed and painted on this wad, there being no means of night
identification. Colors of stars are also indicated by the appropriately colored
and number of bands on the case near the forward end. These signals are
classified by the Army as the "Cartridge Type."

Identification of the AN-M37 to AN-M42 geries )or eignals le as follows:

Des tio Color of bands snd Identification Top
AN-M37 Red-Red
AN-M38 Yellow-Yellow
AN-M39 - Green-Green
AN-M40 Red-Yellow
AN-M41 Red-Green
AN-Ma2 Green-Yellow
OPERATION:

Similar to the AN-M28 to AN-M33 series.

SIGNAL, AIRCRAFT, SINGLE-STAR, AN-m43

GREEN /—YELLOW BAND

IDENTIFICATION TOP

AIRCRAFT SIGNALS (CARTRIDGE TYPE)
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RESTRICTED
Data:
Same as the AN-M28 to AN-M33 series. (see page27l

DESCRIPTION:

This series has the single star instead
of the double star of the AN-M28 to AN-M33 series.

Identification of the AN-M34 to AN-M33

AFMY - NAVY SIGNAL

SINGLE STAR
AIRCRAFT SIGNAL

AN-M34 - AN-M36
Series

serles:
Designat Color of Star lihboagﬁg Letter
'A’ﬁ.’ﬂﬁ" el
AN-M35 Yellow : 4
AN-M36 Green G
REMARKS!
This series 1s not procured by the Navy.
Data:

Same as the AN-M37 to AN-M42 series. (see page272)

DESCRIPTION:

Thie series has a single star instead
of the double star of the AN-M37 to AN-M42 series.

Identification of the AN-M43 through
AN-M45 series:

ARMY - NAVY SIGNAL

SINGLE STAR
AIRCRAFT SIGNAL

AN-M43 - AN-M45

Dgaﬁnlt%m Color of Star and Identification Top
= [ -
AN-M44 Yellow
AN-M45 Green
Data:

Same as the AN-M37 to AN-M42 series.
DESCRIPTION: .

Interchangeable with the AN-M37 to
AN-¥42 series. There 1s no means of night
identification.

Color combinations available are:
. Red-Red
2. Yellow-Yellow

U. 8, NAVY SIGNAL

TWO STAR
SIGNAL CARTRIDGE

Mk 3 Mod 3

3. Oreen-Green
4. Red-Yellow
6. Red-Green

6. Oreen-Yellow

OPERATION:

Same as the AN-M37 to AN-M42 series except that the Navy Stare are

ejected at the peak of the trajectory.

Data:

S8imilar to Mk 4 series.

DESCRIPTION:
Bimilar to the Mk 4 series.
Color combinations:

= - - RUPOR .

ARMY _ NAVY SIGNAL

AIRCRAFT SIGNAL

AN-M53 to AN-M58
series

AN-M54 Red-Red Green
AN-M55 Green-Red Green
AN-M56 Green-Green Red
AN-M57 Red-Red Red
AN-M58 Green-Red Red
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RESTRICTED

Data

LENGTH OF CASE . . .
DIAMETER OF CASE . .
BURNING TIME . . . .

BURNING TIME OF TRACER , . . .
ALTITUDE AT ZENITH OF TRAJEQTORY

.
. o' wTe
.

. s 8

USE:
Double star aircraft s

‘a method of emergency ldentification of air-

craft.

: SU. BJ NAVY Blgﬁ TRIDGE
3.85 in. (TRACER WITH
P | TWO STARS)
250 feet

METHOD OF PROJECTION:

The Pyrotechnic Pistol, AN-W 8, 1s used to fire the signal.

DESCRIPTION:

The outer case is similar to that of the Mk 3. The star charges are
contained in an inner case which also houses an ejector charge and tracer element.
Star color bands are the same ae the bands on the Mk 3 and, in addition, a
narrower band forward of the star identification bands, indicates the color of

the tracer.

Color combinations are:
Ri ed with

) Red Tracer
Green-Green with Red Tracer
Red-Red with GOreen Tracer
Red-Yellow with Yellow Tracer
Red-Green with Red Tracer
Red-Green with Green Tracer
OPERATION:
The firing pin strikes the primer igniting the propelling e which,

in turn, ignites the tracer in the inner case and expels the inner case from the
barrel. The tracer becomes vieible after traveling about twenty feet. At
approximately 250 feet altitude the tracer ignites the ejectlon charge through
the quickmatch, the stars being ignited by the ejection charge through quickmatch
as they are expelled from the inner case.

SIGNAL CARTRIDGE (TRACER & TWO STARS)

MK 4 SERIES
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TRICTED U, 8 VY SI

Data:
MANDARgtVM'S CARTRIDGE 5
. g;“gﬁiggpm Coe e e 7 geconts VERY SIGNAL LIGHT

2, White Star .

a) Burning time . + 6 seconds Mk 2
b) Candle power . . . . . . . 250

.
.
.
.
.

3. Green’ Star

a) Burning time . . . . . . . 5 seconds
b) Candle power . . . . . . ., 600

USE:
Very's cartridges are used primarily as distress signals..

DESCRIPTION:
’ The Very's cartridge is similar in appearance to a 10-gauge shotgun
shell, The star charge is a tightly-packed cylinder of pyrotechnic material rein-

forced with wire and wrapped with quickmatoh., The propelling e 18 composed
ordl.hout 26 grains of black powder separated from the star charge by a hard felt
pad.

Identification of the three types:

1. Red Star

a) Paper wrapping 1e red

b; Closing wad is corrugated
2. White Star

a) Paper wrapping 1s white

b) Cloeing wad hae a emall cone in the center
3. Green Star

o.; Paper wrapping is green

b) Closing wad is smooth

OPERATION:
s &T‘l:. 8ignal Pistol (Very) Mk 5 may be used as well as the hand projectors,
or .
The primer ignites the prggeuh;g charge expelling the etar out of the
tch whi

rojector and it the quickma ignites the star as it leaves the
arrel and burns as it rises to a height of about 200 feet.

PROPELLING CHARGE
PRIMER

]

o)
@

f==] [— -
RED WHITE GREEN

VERY SIGNAL LIGHT MK 2
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RESTRICTED U. 8. NAVY SIGNAL

i EMIERGél\'l:(-JrY
DIAMETER b GILINDER © . - & & @ oo in: IDENTIFICATION

WEIGHT OF STIOHAL . & o o & o+ o .0 1,

4 1b,
BUBWING TINR o o a-diaiv v e « « 25 seconds STAR S'GNAL
INTERVAL BETWEEN LAUNCHING Mk 6
AND SUSPENSION., . . . . . 2.75 seconds

USE:

Used primarily for identification purposes at night.
DESCRIPTION:

The body of the signal 1s an aluminum cylinder with a bouchon type of
grenade firing mechaniem oh one end and a metal cap on the other. Contalned in
the body are the ejection charge, the pyrotechnic candle, and a sllk, rayon, or
paper parachute. he type and color of the signal star is printed on the side
of the cylinder.

The closing cap on the lower end of the signal 1e embossed for night
identification as indicated:

a; Red Star one dot
b) White Star straight line
¢) Green Star a wide "V"

All three signals have an arc of a circle one inch in length embossed
near the edge of the cap.

OPERATION:

The signal is initiated in the manner prescribed for all bouchon fuzed
grenades. The 2,75 second delay, having been ignited by the primer, lgnites the
eJectlon charge. The ejection c.l'w.rga pushes off the clos cap, expelling the
] pyrotechnic candle and the parachute, at the same time igniting the starting

mixture through a quickmatch. The parachute opens and suspends the candle which
burne for 25 seconds.

P

L :
: Data: U, S. NAVY BIGNAL
4 LENGTH Egpogncgrlrgﬁ WA A v IR%Bé§$IFEIEﬂE_|B%%NCY
! %mmm R OF OYLI L A S T
Ca e S e e PR
1 COLOR OF SIGNAL . . . ... . .. Red, Yellow, SMQKE SIGNAL
Green, or Black k 7
i BUERING IHE . & o s e e . . 25 seconds
b
b <
{ 1 o
l x Emergency identification for use in daylight.
{ DESCRIPTION:
5 Same ae the Mk 6 except for the length and the composition of the

pyrotechnic candle.

The closing cap of the emoke signal ie not embosgeed but 1e painted
the approximate color of the smoke produced.

OPERATION:

Same as described for the Mk 6,

662970 O - 45 - 18 - 277 -
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" —TIME FUZE RESTRICTED
PYROTECHNIC TUBE
/ STABILIZING VANE

I—STAITNG MIXTURE

S | ——END GAPF

SEALING
DISC

N N

NOSE QUICKMATCH

AN-MK 4

STABILIZING VANE

SEALING DISC TIME FUZE STARTING MIXTURE
PYROTECHNIC TUBE

Sy CAP

R N
e
‘ I

N\m\\\\\\\\\\\\\\\‘\\\\ \\\\\\\\

AN-MK 5, MOD. |

NIGHT DRIFT SIGNALS
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FESTRICTED ARMY - Nﬁ?Gsfz-I“'Fm
Data:
OVERALL LENGTH 35 an, kil DRIFT SIGNALS
DIAMETER CF BODY rarit e e AN-Nk 4
B PE LB mdvRL
TIME FROM IMPACT TO IGNITION 8-12 see, i
EFFECTIVE RELEASE ALTITUDE Under 500 feet AIRCRAFT
VISIBILITY Night - 6 - 7 Mis, FLOAT LIGHT
Mk 6

(And Mods)

USE:

To determine the drift of the plane from which it was dropped.

To mark the initial point of contact with a submarine,

To mark an object to which an aircraft deeires to call the attentlon of
a surface vessel.

To determine the wind direction before landing.

To mark the landing deck on alrcraft carriers for night landings.
g To mark the location of the surface of the water for emergency night
andings.

DESCRIPTION:

The appearance of these signals differs in that the AN-Mk 4 hae an ogival
shaped, die cast nose with a lug on one side side so that the si will turn and
not strike the bottom in shallow water, while the AN-Mk 5§ Mod 1 has a flat die cast
nose and its overall 1 is 6 inches greater. In both cases the dle cast nose
contains a water impact fuze. The bodies of both signals are made of hollow
wooden cylinders 3 inches in diameter, with one end tapered to a one inch diameter
on which the tail assembly 1s mounted. -

The pyrotechnic mixture is formed into pellets approximately four inches
long and 1.26 inches in dlameter with a .022 inch hole concentric with the lon-
ﬁtudinal axis thro which the delay fuse passes. One pellet is used in the

-Mk 4 and three pellets are used in the AN-Mk 5 Mod 1, The pellets are enclosed
in a pyrotechnic tube to keep the hygroscopic material from absorbing molsture
through the wooden body. Originally pure tin was used for this ose, but in
recent lote lead and zinc have been subetituted, The nose end of the li.gnal
uto}oud with a paraffin treated sealing disc, while the tail is sealed with a
metal cap.

Aireraft Float Light, Mk 6 Mod O consists of four AN-Mk 5 Mod 1 drift
signals which are contained in a square wooden body and burn successively. The
box is 20.26 inches long and 5.126 inches square. The weight is 16 pounds and
the burning time is 45 minutes, The float light is released by hand from an
altitude of from 300 to 5000 feet, It gives off a flame 10 or 12 inchee high
and grey smoke. The AN-Mk 6 Mod 2 18 ited by a pull igniter which is led
when released. The light can be d.ropptﬁ from an altitude over 5000 feet.

OPERATION:

When launched from airecraft the drift signal falls nose down. On impaect

with the surface of the water the paraffined paper sealing disc 1s broken and
the water drives the firing pin against the primer. The flame from the
primer ignites the time fuse which runs the 1 of the hole through the center
of the pyrotechnic pellets and give the arift e enough time to return to the
surface and right iteelf., The time fuse tes a lngth of quickmatéh which
in turn ites the starting mixture and then the pyrotechnic pellets. The
asu evolved break open the pyrotechnic tube and foroe -out the oug which seals

e discharge tube in the tall. A bright flame 12 - 15 inches high and a white
smoke are produced which are visible for six to seven miles on a clear night.

These u.fn-.u may be used for day signals but under certain conditions
observation ie difficult,




e ey
RESTRICTED

GRENADE FIRING MECHANIS

R

i

BURSTING CHARGE

DEPTH CHARGE MARKER (DAY)
MK 1 & MODS.
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RESTRICTED U. 5. MAVY MARKER

Data: DAY
OVERALL LENGTH . A AL LR, DEPTH CHARGE

DIAMETER OF CASE . :
HEIGHT .. . ... l.l. 8.5 1be.

e 3 2475 1ba.
WEIGHT OF BURSTING CHARGE. . 30 grams MARKER
EFFECTIVE RELEASING ALTITUDE Up to 1000 ft.
PEBIRELIMY -0 e e e e s 3000 yds from Mark 1, Mod 1
: deck of ship;
5 mi. from air-

craft.

. .

PR
.

USE:

To indicate the initial point of contact with submarines and provide a
reference point for further search and attack during day operation.

DESCRIPTION:

The marker consiste of a circular wooden block on which 1s mounted a
grenade - firing mechanism with a 15 second delay. Fluorescein dye 18 contained
in two cylindrical paper cans, one attached to each flat side of the wooden block,
and a cellulold tube contalning the black powder bursting charge is atteched
to the delay element and extends through the wooden block into the paper cans.
The dye is rusty red in color when dry, but a water solution of the dye is
yellow-green.

OPERATION:

The marker is clasped firmly in one hand being sure that the release
lever ie held againet the body of the marker, With the other hand, the safety
ring which 18 attached to the safety cotter pin is pulled and the marker is
launched by throwing it over the side. When the marker is released, the spring
loaded striker forces the release lever off and the striker rotating about a
hinge pin hite the primer that ignitee the 15 second delay fuse. The delay gives
the marker sufficlient time to reach the water and float on the surface, and then
ignites the burlting charge. The gases evolved burst the dye contalners and
spread the dye on the water forming a yellow-green slide about 40 feet in
diagmeter that lasts for 45 to 60 minutes,

- 28] =
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RESTRICTED

TEAR STRIP

A1)

PULL RING

CALCIUM PHOSPHIDE

SCREEN

re—— GONTAINER

TUBE

CALCIUM CARBIDE
CALCIUM PHOSPHIDE

DEPTH CHARGE MARKER (NIGHT) MK 2
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RESTRICTED U, S, NAVY MARKER

Data:
OvERML BT . . ... 7 n. NIGHT DEPTH
WETORY . = b v s esis BoBiThR
EFFECTIVE RELEASING ALTITUDE Upatibgooo rt. CHARGE MARKER
VISIBILITY . . . 4 miles from deck of ship,

« « « 10 miles from aireraft.
BURNING TIME . 5 min. Mark 2

DL AR AT
IGNITION TIME (after impact) 70 - 90 sec.

USE:

To indicate the initlal point of contact with submarines and provide a
reference point for further search and attack during night operations.

DESCRIPTICN:

The marker 1s a sealed, cylindrical, metal container that has a
centrally located tube which i1s sealed on botfl ende by tear strips with a pull ring
attached end contains calcium phosphide, The main charge is calcium carbide that
surrounde the central tube and i1s held in one end by a ecreen. This produces
a concentration of weight at one end and allows the marker to float in an upright
position.

OPERATION:

After the two tear strips are pulled off, the marker i1s launched by
throwing it overboard. Water enters through the small holes in the bottom and
reacts with both the caleium carbide producing an inflammeble gas, acetylene; and
caleium phosphide producing a spontaneously ignited gas, phosphine. Both
gases escape from the small holes in the top and ignite within 70 - 90 seconds
after impact with the water. In extremely cold weather, the ignition delay
may be somewhat longer. The resulting flame is about 9 inches high and if it
should be put out by rough water, the gases will ignite again.
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RESTRICTED ARMY - NAVY SIGNAL
Data:

LENGTH OF BDD{T. .(. . ] « s e 10,0 in.
CGREATEST DIAMETER (nose) . . . 3.5 in,
THICKENESS CF CASE. . . . . . . 0.07 in. DAY DRIFT SIGNAL
COLOR OF POWDER SLICE. . . . . Chrome yellow
USE:
Thie eignal may be used for a reference
point for alr navigation. AN-Mk 1
DESCRIPTION:

The case 18 composed of a waterproofed paper pulp shell pressed in the form
of a tear drop with four fins formed on the.tall cone with a dlameter approximately
the same as the greatest diameter of the nose section. The only other element of
this eignal is the very fine metallic powder filling which nearly fills the cavity.

OPERATION:

When the signal 1s dropped into the water the shell bresks allowing the
powder filling to spread out on the surface end form a slick visible to 15,000 feet.

REMARKS:

1. The Drift Signal, Day. AN-Mk 1 is a Buler and not a BuOrd Item,
2. Thie marker has replaced the Drift Signal M25 which 1s now obsolete.

RESTRICTED APMY - NAVY SIGNAL
Data:

LENGTH OF SIGNAL . . . . . . . . 5.75 in. MINIATURE PRACTICE

DIAVETER OF CARTRIDGE. . . . . . 0.85 in.

USE: BOMB SIGNAL

To be used in the following
miniature practice bombs: AN-Mk5 Mod 1,
Mk1l9, Mk19 Fod 1, AN-Mk23, Mk39, AN-Mk43. AN-Mk 4

To indlcate the polnt of impact
of practice bombs,

DESCRIPTION:

The signal cartridge is a 10 gauge paper shotgun shell of extra length
containing a primer, bleck powder expelling charge, paper disc and 10 gauge gun
wad, pyrotechnic smoke charge, and felt wad.

OPERATICN:
On impact the materisl of the target forces the bomb firing pin into the
primer igniting the expelling charge which expele and ignites the signal charge

as 1t leaves the open tall section of the bomb. A reddish flash and white smoke
puff are produced..

REMARKS:
Used in the same practice bombs as the AN-Mk4 is the Minlature Practice
Bomb S8ignal, AN-Mk5 Mod O conaileting of a plastic eylinder 1.75 in. long con=-

taining flourescein dye released on the water's surface when the case is broken
on impact.
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RESTRICTED = NAVY CARTRIDGE

Data: SLICK MARKER

gmcvrﬂ Egl"ogmigggui o arh e e el el
TAKET « 4 s o s a s o« 1.5 in,

HIIUZZLE VELOCITY OF PROJECTILE . . . . 300 %:/aec. CARTR|DGE
WEIGHT OF DYE FILLING . . . . « . . . 28 grams i

USE:
Primarily to provide reference points
for alreraft engaged in anti-submarine warfare.

DESCRIPTION:

The cartridge is composed of a shotgun type case containing a primer, a black
powder propelling charge, and the projectile. The projectile hae a thin aluminum
case and contains 28 grams of floureescein dye and a black powder buruti.ng charge
initlated by a Bickford type fuse.

YETEOD OF LAUNCHING:

The marker cartridge 1s fired in the AN-M 8 pyrotechnic pistol which
may be held in the hand or mounted in the M1 mount.

To obtain a vertical drop of the projectile relative to a point on the
water surface the pyrotechnic pistol 18 pointed downward and aft at the following
angles from the vertical depending on the ground speed.

Speed in knots: 25 50 %6 100 125 150 175

Angle from vertical: 8% 160 230 340 45° 580 OO

[~ OPERATION:

When the cartridge 1s fired the black powder in the head of the case propels
the projectile from the pletol and at the same time ignites the Bickford fuse.
fuee burns for about eleven seconds before igniting the bursting charge which axpnll
the flourescein dye out into the water. The projectlile has a posltive buoyaney
and :1‘]1.1 remaln near or at the surface until a small, bright green sllck is
created.

REMARKS:

This cartridge should not be fired from altitudes greater than 500 feet
except in case of an emergency.

EESTRICTED AFMY - NAVY NARKER

Data:

LENGTH OF MARKER . . . . . . e« o 10,876 in.

DIAVETER OF CASBE . . « « « e 3,376 ih. SLIGK MARKER
METCHT (OF BAREER s o o o5a B o a4 2,9 1lbs.

AN-M59

USE:
Standard all purpose sea marker for

daylight use:
1. To provide reference points
2. Ald in determining drift.
3. Provide practice bombing
targets on water.

DESCRIPTION:

This marker consists of a paper composition case filled with a
flourescein dye. It is protected by a cylinder of paper-mache which does not inter-
fere with its function.

KETHOD OF LAUNCHING:
Dropped by hand from a plane.

OPERATION:

Upon impact with water the case shatters and the dye spreads upon
the surface.
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RESTRICTED

ADHESIVE TAPE ’ TOP

FUSE ASSEMBLY

STARTER MIXTURE
ADAPTER

SMOKE MIXTURE (FAST SMOKE MIXTURE (SLOW)

WHITE SMOKE GRENADE, HC, AN-M8




BESTRICTED ARMY - NAVY GRENADE
Data:

LENGTH OF SIGNAL , .
DIAMETER CF SIGNAL .

2.67 in. WHITE SMOKE

WEIGHT OF SIONAL , . . . . . . 1.68 1b.
BURNING TIME . . . &« « & « « s 34
b B S R L GRENADE

HC, AN-MB

USE:

To attract attention to aviation personnel who have made a forced landing.

DESCRIPTION:

The eylindrical sheet metal case is nearly full of a solid smoke mixture.
A circular zine cup containing a start mixture is located in a depression left
in the top of the smoke mixture, and is desgined to be initiated by a bouchon type
of grenade firing mechaniem. Adhesive tape covers four 1/4 inch holes in the top of
the case until the eignal is ready for firing.

b The grenade 1s painted gray and marked in yellow with one band, the symbol
of the filler, "HC", and the word "smoke".

OPERATION:

The release lever cotter pin having been removed the release lever is
freed by the o;]::erator as the grenade ies thrown, and is forced off by the striker
which 1e at all timee under tenslon of its spring. The etriker moves on ite hinge
and firees the primer which ignites a delay element that in turn ignltes the
starting mixture.

The starting mixture burne through the zinc cup and starte a chemical
reaction in the emoke mixture generating considerable heat with the formatlon of
zinc chloride. The zinc chloride escapes into the alr as a gray-white smoke
composed of finely divided solid particles. These particles are highly
hygroscopic and become very obscuring liquild particlee. The grenade burns for
about three and a half minutes at full volume,

OTHER SHOKE GRENADES SIKILAR TO AN-M 8

Color Smoke Grenade, M16 (obsolescent)
ame as , may have red, yellow, green, orange, violet, or black smoke

Colored Smoke Grenade, Ml
ame ag M16 wit urning reduced to one minute for a more dense smoke.
Avallable colors are red, green, yellow, violet.

Colored Streamer Smoke Bomb, M87
élght V18 grenades are inserted into a tube to form a grenade traln

providing a colored smoke stream type bomb for use as a visual signal
for Oboe eculpped aircraft. For complete data and illustration
see page _323 .

Fed Smoke Grenade, AN-M4
a8 a shorter fuze lever and 1ssued in a metal contalner with three
flaps deslgned to be bent ocutward to provide additional bearing sur-
face for use in mud or snow.
The AN-M4 is not procured by the Navy.
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EESTRICT 8 SIGN
OVERALL LENGTH OF CARTRIDGE . 7.69 in.
DIAMETER OF TUBE . . « o 1,56 1in.

2 AIRCRAFT
i R R SMOKE SIGNALS

TULCTIOUDG PRAL i © 1 © - e
AVA Sy

T43 . . . . Red T43 - T47 Series
Orange
Yellow
Green

45 . . .

« e

T47 . . . . Violet

USE:

Assembly marker (planes' squadron leader designates his position by
using the smoke signal and the remainder of the planes can thus readily assemble
in the required formation.)

METHOD OF LAUNCHING:
The signal 1s fired from the pyrotechnic pistol AN-M8,

DESCRIPTION:

The cartridge is composed of an aluminum outer tube containing a primer,
the propelling charge, and the inner tube which houses the delay and relay elements,
the detonator, and smcke charge. The smoke charge is made up of 1.5 ounces of
EC powder and 1.5 ounces of dye.

OPERATION:

When the silgnal 1s fired from the plstol the primer ignites the expelling
charge ejecting the ilnner case and eimultaneously ignitee the delay and relay,
firing the detonator. The detonator sets of the EC-dye mixture.

REMARKS:

Thie eignal is much more dangerous to handle than other pyrotechnics,
its action being comparable to an HE grenade,
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2 RED STAR DISTRESS SIGNAL, T49
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BRESTRICTED

U. S. ARMY SIGNAL

Data:
. TWO RED STAR
Iﬁ‘m‘}mﬂ({!‘omcmﬁﬁnéigg s 0 s s wos e 8.0 i,
IAMET! 20 55 o e ek A9 LEN AR,
ALTITUDE OF TRAJECTORY, . . . . . 100 - 200 rt. D'STRESS SIGNAL
BURNING TIME . . . . . . . . . . 8 -8 gec.
COLOR OF BTARS. . . . . . .« . « Red T49
USE:
Emergency regcue signal (life raft).
DESCRIPTION:

The eignal is contained in a cylinder which houses the stars and the firing
mechaniem. This mechanism consists of a pull release fork and a spring loaded
firing pin.

OPERATION:

The tape is removed from the top cover and the cover is removed. The
release fork is pulled, the firing pin 1e released and hits the primer initiating

the delay. After two to four seconds the first red star is ejected and after three
to five seconds the second red star 1s ejected.
REMARKS:
Thie eignal is not procured by the Navy.
RESTRICTED U. 8. ARMY SI&KAL
Data:
mm aaia Wi s 2,85 1n, S'NGLE RED STAR
ALTITUDE OF TRAJECTORY, | | . | 300 fe. DISTRESS SIGNAL

N73

USE:
Emergency signal,

DESCRIPTION:

The signal is composed of
a primer and the other a cork plug.

the cork plug.

an aluminum cylinder,one end of which contains
The pyrotechnic composition is located below

OPERATION:

The firing pin of the Pyrotechnic Discharger, M10 strikes the primer and
the eignal star is projected to the altitude of 200 feet,

REMARKS:

This signal is not procured by the Navy.
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STRICT. U, 8 VY CART|
Date: -
_ AIRCRAFT ENGINE
Type Length é;m P C! )
R B
ype .
vpe 0 &0 0® STARTER CARTRIDGE
USE: v
Designed to furnish power for starting alreraft engines.
DESCRIPTION:

Similar to shotgun cartridge in appearance. Conslaste of a paper tube
inserted into a brass head containing an electric primer element and a emall -
charge of black powder. Explosive charge 1s smokeless powder.

AIRCRAFT ENGINE
STARTER CARTRIDGES
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'RICTED U. 8. NAVY FLARE
Data:

OVERALL LENGTH . . . . . « « +« + « 18.75 4in.

e T ol MK FLARE
BURNING TIME . . . . . . « 1.5 min.

LIGHT INTENSITY. . . s

: 110,000 candle power
S R R L
MAXIMUM EFFECTIVE RELEASE ALTITUDE 1200 ft.
RATE OF FALL AFTER IGNITION ., . . 550 ft,/min.

(And Mods)

UJSE:

It 1s used to illuminate an area for emergency night landings by certain
commercial type ailrcraft in use by the Navy.

DESCRIPTION:

The flare ie issued in a hermetlcally sealed aluminum case called a
projector tube, One end of this tube is closed by a metal cap and sealed by a
goesket, The other end narrows down into a amall knob with an electrical terminal
in the extreme end. The tube 1s cylindrical for most of its lonfth.

The pro)ector tube contalne an lnner case and a propel charge of
black powder. The lnner case contains an ejectlon charge, the pyrotechnic candle
and a parachute. The ejection charge is in the after end of the inner case and
the delay fuse and interrupter mechanism are mounted on the outside of the same
end of the inner case. %

The electrical terminal at the end of the projector tube 1s connected

tgrough a toggle switch in the pllot's compartment to the lighting system of the
vlane.

RELEASING METHOD:

The projector tube which i1s conetructed as an integral part of the flare
is fixed by clamp bands to a bracket in the after end of the fuselage where the _
firing cilrcuit is connected when the flares are leoaded. The projector tube re-
mains in the bracket when the flare is released or expelled by closing the switch
in the cockpit.

OPERAT ION:

When the electrical circult 1s completed in the cockpit the ugropell.lng
charge is ited and the inner case igs forced out of the projector tube. The
- propellant ites the delay fuee which burns until the inner case is approximately
40 feet from the plane and then, through an explosive lead in, :.gn:ltn the ejection
charge which, in turn, forces the pyrotechnic candle and attached parachute from
the ilnner case and, simultaneously, the ejection charge ignites the candle.

An interrupter mechanism between the de].ay fuse and the ejection charge in
the inner case prevents the function of the flare until the inner case hae
left .the projector tube and is clear of the plane.

662970 O - 45 - 20
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RESTRICTED U. 8. NAVY FLARE

Da ta

OVERALL LENGTH o o-e o « o « o « o 27 in. MK. 4 FLARE

DIAMETER OF CASE o « o o » ¢ s A4S Tns

T TR A . .18 1b,

BURNING TIME + o+ + o + o + « . 3min,

INTENSITY o o o o o o o = « o o o 300,000 candle- (AND MODS)
power.,

OOTBH- e s wis « « White.

EFFECTIVE RELEASING ALTITUDE . . . 1200 = 5000 ft.

RATE OF FALL AFTER IGNITION . . . 350 ft/min,
USE:
2 2 z::gz:ily, it is used to illuminate an area to permit the landing of air-
2, Occasionally, it is used for reconnoitering, bombing, and blinding anti=-
aircraft defenses. .
DESCRIPTION:

The complete flare consists of a parachute and illuminant contained in a shel=-
lac~-impregnated chip board tube closed at the ends by chip board discs which are
beld in place by gummed cloth and sealed with paraffin. There are two metal ateady-
ing bands fastened around the case against which the steadying forka of the bomb
rack rests., The complete flare is issued in a water-proof metal container.

RELEASING METHODS:

1. Bomb rack or shackle release: Mk 50 and Mk 51 racks; Mk 3 (lﬁd Moda, )
shackles; Mk 4, Mod., 2 and above shackles;
Mk 5 and Mods. shackles.

- For this type of release support bands are required, being shipped with
the flare and attached in positlons indicated on the flare, The Mk 35 and
Mk 41 racks are not designed to operate with less than 100 1lb, load snd
should not be used with this flare.

Be Adnp‘.ox' Release (chute or holder): The flare is inserted into the adapter
with the heavy end down and the rip cord
is secured on a hook in the plane, The
flare is released by a switch from the
cockpit.

3. Cockpit Release (Not recommended except in emergency): An additional 10
feet of rip cord is attached to the
arming plate of rip cord and the other
end 1s secured to some substantial part
in the plane, The flare is released in
a vertical position, heavy end down,
with as much downward velocity as possi-
ble so that it will be well clear of the
plane when rip cord is taut,

OPERATION:

As the flare is dropped from the plane, the arming plate of the rip cord is
retained by the plane and the rip cord is pulled from the side of the flare case to
which 1t is fastened by gummed cloth tape, As the flare continues to fall, the rip
cord, which is wound around a wdoden spool inside the end of the flare case,is un-
wound tearing away the end of the flare case, The end disc and spool fall away as
the parachute tube is pulled from the flare case and retained by the rip cord. The
parachute is pulled out of its tube by the weight of the illuminant and flare case
and causes the parachute and parachute shrouds to straighten out., When the parachute
and parachute shrouds are fully extended, a small cord attached to the release key
pulls the release key down allowing the rip cord to slip through the key and the
flare falls free,

An ignition wire 1s attached to the suspension cable in such a manner that it
is pulled before the cable is fully extended, Four friotion wires are attached to
the ignition wire and run through primer cups of match compound. This ignites a
double quickmatch train which burns down the outside of the illuminant case and
ignites the primer composition which in turn ignites the first fire and illuminant.
When the parachute opens, the illuminant 1s pulled out of the flare case, and flare
case falls clear., Full suspension &nd ignition occur about 30 - 50 feet below the
plane,
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[REsTricrED U. S. NAVY FLAR

Data

OVERALL LENGTH « « « &«
DIAMETER OF FLARE CASE

27 in. MK 5 FLARE

4,75 in.

. o o o 0
|WEIGHT e T e s Lok
BURNING TIME . « o 4 o« ¢ ¢ ¢ o o 3 min, ‘AND noos’)
INTENSITY o ¢ ¢ o« o ¢ ¢« ¢« o o o 760,000 candle-
power.
COLOR e o4 o % 4 o ¢ o9 o Mc B and Mc §

Mods 1 & 2 are =
white; Mk 5 Mods

3-7, yellow,
EFFECTIVE RELEASE ALTITUDE . 3500 - 15000 ft.
TERMINAL VELOCITY (Before

: ignition) . . 225 ft/sec.
|BATE OF FALL (After i

gnition). . 450 £t/ min,
USE: :

To iilluminate an area for reconnoitering, bombing, or landing.

DESCR1PIION:

The complete flareconsists of a parachute and illuminant and impregnated chip
board case, It is closed on the parachute end by several layers of chipboard discs
held in place by gummed cloth tape and sealed with paraffin, and on the fuze end,
which contains the Ensign Bickford fuze, by a metal cover. There are two metal
steadying bands fastened around the case against which the steadying forks of the
bomb rack rests. The complete flare in its case 1s issued in & water-proof metal
conteiner. /

OPERATION:

The setting of the Ensign Bickford time delay fuze is made by turning the lock
screw on the metal firing mechanism housing to the desired delay, which 1s indicated
on the bevel of the fuze setting ring. The numbers indicates the vertical distance
the fuze will drop before igniting., When the correct setting is obtained, the firing
mechanism 1s secured by screwing the lock screw until its point is buried in the
flare case,

When the flare is released from the plene, the armming plate is retained on the
plane, the rip cord is torn from the side of the flare case and the cover on the
fuze end is flipped off. The rip cord is attached to the snap cord that passes
around & lug on the firing lever and is secured to the fuze block. As the flare
continues to fall, the snap cord is pulled, overcoming the lever spr and cocking
the firing lever, When a tension of approximately 38 pounds 1s reached in the snap
cord, it breaks releasing the firing lever and the lever spring then drives the
firing lever back against the fulminate of mercury primer, The flare now falls free,

The primer ignites the black powder pellets ln the fuze plunger and the expand=-
ing gasea from the burning black powder propells the sharp point of the plunger
radislly outward into the Ensign Bickford time fuze. There are three small holes
near the point of the plunger which allow some of the fleme to escape from the in-
side of the plunger into the powder of the Engisn Bickford fuze that causes its
ignition. The time fusedburns its predetermined length at the rate of approximately
12 inches per 60 seconds, and ignites the quiclmetch under the firing blocke.

The flash produced by the quickmatch, ignites the fire cracker fuse stapled
to the ignition composition. The gases evolved when the ignition composition begins
to burn force the end discs out at the parachute end then the parachute and illumi-
nant, The parachute tube which is of split construction falls away, the parachute
opens and the retention cable slides through trigger snap on the end of the shroud
lines until it reaches the cable stop. A short length of cable on one side of the
ceble stop suspends the flare cese, and a longer length on the other side suspends
the illuminant, This keeps the case from dropping as a missile hazard. The sudden
shock caused by the cable stop making contact with the trigger snap is taken up
a shock absorber. This 1s done by pulling a cable contain,lead balls called snubbers
through & hole which is of smaller diameter than the duno%‘or of the snubbers, and as
each snubber passes through the hole, part of it is sheared off, thus absorbing part
of the shock, The last ball is of much greater diameter and acts as & stop.

REMARKS 3

In llltu- models a new type of shock absorber eliminates the use of lead snub-
bers, The cable pulls through a connsction in which friction absorbs the shock
of the paracute opening.

- 297 -



(S =

ey
(Q,J (l N )
{1 (0 {\\!)}
( (([u\'
A

AIRCRAFT, PARACHUTE FLARE

\ MK 6 8 MODS.

AUXILARY PARACHUTE

PARACHUTE
FLARE CASE

—— PARACHUTE CASE

~——— STEADYING BAND

—— SHROUD CORDS

—— FELT GAS CHECK

-

R ———

Y

SUSPENSION CABLE
FIRE CLAY

ILLUMINANT

ILLUMINANT TUBE

RIP CORD COVER

RIP CORD

IGNITION COMPOSITION

QUICKMATCH

FELT GAS CHECK
FIRING MECHANISM
ARMING PLATE

- 298 -

e T B

PSR- PR W W S S S S W B P S |

-



RESTRICTED U. S. NAVY F

Data
OVERALL LENGTH o« « « o « o » o o 37,75 in, MK 6 FLARE
DIMMETER OF CASE & « o ¢ » o « + 5.4 1in,
BomwINo 10 o D 10Dl 1 03505 min (AND MODS)
INTENSITY 4+ « o « o « o & « & « 1,000,000 can-

dlepower.

COLOR o s v 6 w89 5.9 s «e ¥sllow
EFFECTIVE RELEASE ALTITUDE . . . 3500 - 15000 ft.
TERMINAL VELOCITY (Before

ignition) . . 225 ft/sec.

RATE OF FALL (After Ignition). : 450 ft/nin.
USE:

To illuminate a large area for reconnoitering and bombing, and also as a
blinding effect on the operators of anti-aircraft weapons,

DESCRIPTION:

The complete flare consists of the illuminant, a parachute, and an auxiliary
parachute contained in a shellac ilmpregnated chipboard case, The case 1s closed on
the parachute end by several layers of chipboard discs held in place by gummed cloth
taps and sealed with paraffin and on the illuminant end by an Ensign Bickford time
fuze and & metal cover. To the snap cord of the Ensign Bickford fuze is attached
the rip cord which 1s taped down along the side of the flare case, There are two
I-etal steadying bands around the case against which the steadying forks or sway
bracea of tlie bomb racks rest. The flare 1s issued in a water-proof metal container
and should be kept there at all times when not installed in an aircraft.

RELEASING METHODS:
1. Aircraft Flare container-- 85€e page 301

2. Bomb Rack or Shackles - Mk 50 and Mods Racks Mk 3 and Mods Shackles
Mk 51 Mods Racks Mk 4 and Mods Shackles
Mk 5 and Mods Shackles

For this type of release, support bands are required, which are shipped
with the flare and attached in positions indicated on the flare. The flare is sus=-
pended on the racks and shackles with the fuze end forward. The Mk 35 and Mk 41
racks are not designed to operate with a load less than 100 1lbs., and should not be
used with this flare,

3. Adapter Release - Due to the size of this flare, it cannot be installed in
the flare adapter used for the Mk 5 flare.

4, Cockpit Release - (Not Recommended except in emergency) = An additional
10 feet of rip cord is attached to the arming plate on the rip cord and the other
end 1s secured to some substantial part in the plane. The flare is launched by
throwing it over the side in a vertical position with the fuze end up.

OPERATION:

When the flare 1s released, the arming plate 1s retained by the plane and the
rip cord is torn from the side of the case, flipping the metal cover off of the Enw
gsn ?lckrord fuze, (The operation of the fuze 1s the same as given in the Mk 5
|flare).

The gases evolved when the ignition composition begins to burn, forces the end
out of the flare case, followed by the auxiliary parachute, the parachute in its case,
and the illuminant, The flare case falls clear. The auxiliary parachute opens and
retards the parachute in its case to which it 1s attached, and the illuminate pulls
the parachute out of its case. The auxiliary parachute and parachute case fall away

d the parachute opens,

—_—

This flare also incorporates a shock absorber as used in the Mk 5 with either
lead balls passing through a hole of smaller diameter than the lead balls, ar @
special connectiom utilizing friction to absorb shock of the parachute opening.
The AN=Mk & Mod § 4irrsrTs from the Mk 6 in that the erming wire has swivel
loops Inatead of en arming plate; the AN-Mk 6 Mod 5 will replace the AN=M 26,
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U S. NAVY

AIRCRAFT FLARE
CONTAINER

Mk 1 Mod O

USE:

The Mk 1 Mod O 1s an electrically operated jettisonable container for carrying
alx Alrcraft Farachute Flares of the Mk 6 type only, which may be released one at
a time by electrical impulses from a 24 v battery. The container may be suspended
from any standard single or double hook bomb rack.

CONSTRUCTION AND LOADING:

It is necessary to cock the mechanism manually before the container can be
loaded or unloaded. The contalner holds six flares, three on each side of the ver-
tical panel, and one above the other. The dividing panel assembly supports the
flares by metal arms or chocks. The flares are loaded with the fuze end aft and the
end of the lanyard is secured to the container. The energy for the operation of the
container is stored in torsional springs and released by a solenoid.

By wiring in series, several containers can be operated to secure an uninter-
Tupted release of a series of more than six flares.

OPERATION:

When the solenold is energized, the spring loaded plunger, which i1s linked
mechanically to the release rack, retracts completely, thereby effecting the release
of one flare, The sclenold plunger will remaln retracted so long as the current
is on. To relsase another flare, the circuit must be broken long enough to allow
the spring loaded plunger to return to the normal position before applying the next
impulse. The maximum rate of release is about 10 flares per second which is the
highest. rate practicable in order to prevent interfeprsnce between the individual
flares.

The cocking lever should always be in the 'safety' position when on the ground
and only switched over to the 'opsrational' position before the plane takes off,
Correctly loaded flares are a fire hazard since they are always armed.

REMARKS :

When the container 1s used in a bombay, it 1s intended that 1t be used without
the nose and tall fairings, and if desiraple, the spring doors may also be removed.
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RESTRICTED ARMY - NAVY FLARE

s ; AN-MK 8
OVERALL LENGTH -

T . . 25,0 in,

DIAMETER OF GASE . . . . . . .. 4.75 in. PARACHUTE FLARE
QT AS DROFPED. . . . . . .. 16.0 1b. )

BURNING TIME . . .... ... 3~3.5mn, (And Mods

GOLOR OP LIGHY . . ... ... Yellow (pale)

INTENSITY OF LIGHT . . . 600,000 candle power

MININUM EPFECTIVE RELEASE ALTITUDE-2500 rt.

RATE OF FALL AFTER IGNITION . . . 500 ft/min.

This flare was developed specifically for night antl-submarine warfare,

DESCRIPTION:

This flare 1s the same as the Mk 4 flare (see page ggg_) except that
the overall length 1s 2 inches shorter and the 1lluminant in the MOD O and MOD 1
has a 90 second delay fuse through ite center or a 120 second dselay in the MOD 2.

RELEASING METHODS:
Bame as for the Mk 4 flare (see page 296).

OPERATION:

- Bimilar to the Mk 4 flare, except that when the ignitlon wire attached to
the suspension cable is pulled it pulls the friction wires in the Ensign Bickford
Fuze I.g.l.t-r, igniting the delay fuse running through the center of the i1lluminant.
When the parachute opens, the illuminant is pulled out of the flare case, and
the flare case falls away. The sudden shock caused by the opening of the

te is taken up by a shock absorber of the solder balls and aperture type J
employed on the Mk 4 flare. Full suspension of the flare occure approximately 30 -
50 feet below the plane and 90 or 120 seconds later the firset fire of the
illuminant is ignited by the delay.

The Mark 8 MOD 1 and 2 flare can be launched at speeds up to 220 knots,
but the Mark 8 flare which does not have the spubbers for the shock absorber effect
should not be launched at speeds greater than 150 knote.

Further devel ts are in progrees in an attempt to incorporate a
selective delay fuse with a range of delay up to 185 seconds.
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STRI U. 8 Y

i AIRCRAFT

OVERALL Lﬂ;ﬂ"l"ﬂ i ey i o o 37.75 in.
NEIGHT. . L. 30 PARACHUTE FLARE
LIGHT INTENSTTY | . . . . . 780,000 candle MK 10 MOD O
SRR U S e S
. EFFECTIVE RELEASE ALTITUDE . 3500 - 15,000 ft,
TERMINAL VELOCITY . . . . . 225 ft/sec.
(Before :Egitinn) sy
RATE OF F By et 450 ft/min.

(After ignition)

USE:

To 1lluminate an area for reconnoitering, bombing, or landing.

DESCRIPTION:

The Alreraft Parachute Flare, Mark 10 Mod O has the same dimensions as
the Aircraft Parachute Flare Mark 6 and Mods. The internal construction is similar
to the Ayrcraft Parachute Flare Mark 5 and Mods except that the Mark 10 Mod O
has a ne%a]. suspension cup to which the suspension cable and pyrotechnic candle
1s fastened, and the Mk 5 and Mods has a wooden suspension base block.

OPERATION:

The operation of this flare is similar to the Alrcraft Parachute Flare,
Mk 5 and Mods. See page 297.

REMARKS:

Though thie flare has a specified light intenseity of 750,000 candle
power, teste have ehown that it has a light intensity of 800,000 to 850,000
candle power. In the future it may be manufactured so as to have a light
intensity of approximately 1,000,000 candle power,
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RESTRICTED U. 8, NAVY FLARE

e AIRCRAFT

5.37 in.

LENGTH OF CASE . :
. . Lm0ibs

Pate Yoitow PARACHUTE FLARE

1,000,000 ecandle

DR
R

OO T AR

power
PRSI D s i Tar | MK T=NOD0

MINIMUM RELEASE ALTITUDE . . . . 2500 - 4000 ft.

USE:

The Aircraft Parachute Flare, Mark 11 Mod O will supplement the Aircraft
Parachute Flare, Mark 8 and Mods. for use in night anti-submarine warfare.

DESCRIPTION:

The shellac impregnated chip-board case of this flare has two metal
steadying bands. fastened thereto and 18 closed at the parachute emd by a chip-
board disc held in place by a gummed cloth and sealed with paraffin. The rip cord
is wound around a spool at the parachute end of the flare and ‘s attached to the

te tube through a release key. The parachute and parachute shrouds are
enclosed in the parachute tube. The shrouds are attached to a suspension cable
whieh in turn in attached to the illuminant assembly.

The fuze end of the flare is cloeed by a metal fuze and cover which
must be removed when setting the fuze, Immediately below the cover is a firing
lanyard with a ewivel loop on one end and a clip type loop on the other.

The selective delay ignition device is similar to the fuze used in
the Mk 5 and Mk 6 type of aircraft parachute flares, the chlef difference being
that the fuze is initiated by a pull cord running through the center of the
illuminant instead of by a firing lanyard. The pull cord is attached to the
suspension cable., A safety screw keeps the firing lever of the fuze in position
during lhwplnf. A friction type snubber 88 employed at the lower end of the
suspensioa cable.

OPERATION:

The metal fuze end cover is removed and the firing lanyard withdrawn. The
clip type loop of the metal lanyard is attached to the ring on the end of the
rip cord, and the swivel loop is attached to the arming wire retalner of the
launch gear, A selective delay eetting 1s made by pulling up on the index pin,
turni e indicator to the required delay, and then releasing the index pin.
The ety screw ls removed.

As the flare falle away from the alreraft the swivel loop of the firing
lanyard is held by the arming wire retainer. The rip cord, which is fastened to
the metal lanyard through the clip type loop, unwinds from the wooden spool inside
the end of the flare casing, thus tearing away the end of the flare casing.

The rip cord then pulls out the epool and the parachute tube containing the
parachute, The spool falle away. Bince the parachute tube is held by the rip
cord, the pyrotechnic candle and flare case fall away. The welght of the candle
pulling on the suspension cable and parachute shrouds draws the parachute out

of the tube. When the parachute and shroud linees are fully extended, the release
key cord becomes taut and pulls one end of the release key down. This allows the
rip cord to pull through the key and become detached from the parachute and tube
which falls clear. The rip cord and metal lanyard are retalned by the alreraft.
The parachute opena and suspends the flare 30 - 50 feet below the aircraft. The
parachute pulls the candle out of the flare case which falls free.

The selective delay ignition device functlons in a manner similar to
the fuze used in the Mk 5 and the Mk 6 flares., The fuze 18 initlated by a wire
pull cord which pasees through a hole through the center of the candle., The pull
cord is attached to the suspesnsion cable in such a manner that i1t 1s pulled away
from the primer and then released, striking the primer and igniting the powder
pellets in the fuze plunger. The burn powder forces the pointed end of the
plunger into the Bickford Fuse which ig ignited by flame through holes ih the
plunger. The time fuse ignites the quickmatch under the fuze block which in
turn ignites the quickmatch and firecracker fuse stapled to the ignition com-
position. The ignition composition ignites the candle.

theagee°Tits DoRtls5n'Pue $ne RELE R EERL B E0e FRatE RaS.I0008 RIE HOR0:TERE

REMARKS:

Thie flare differs from the Mk 8 and Mode in that there 1s a selective
delay between the opening of the parachute and ignition of the pyrotechnic candle.
aingle aro; arget and
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AIRCRAFT PARACHUTE FLARE M 26
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GRAY (MARKING IN BLACK)
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RESTRICTED ARMY-HA

Data

OVERALL LENGTH ¢ « o « o o o » & 50 in,

DIAMETER OF CASE o« « « « « « « « B in. : AN'M26 FLARE
BEIBRT 20l 5 bie e U@ w b ke DE-108.

BURNING TIME ¢ o o« ¢ s o o ¢ » ¢ 3 = 5.5 mins,

INTENSITY o « « « s« » » » » » « B00,000 candle=~

power.,
COLOR ooh b e, aa e w e e e B0iEe Tights
EFFECTIVE RELEASING ALTITUDE . . 4000 - 25000 ft.
RATE OF FALL (after ignition), . 700 ft/min,

USE:

To provide illumination for night bombardment; alsc may be used to blind anti-
jaircraft defenses.

FUZING:
M 11142; M 111 Al; M 111; AN-M 146, M155, M 144,

DESCRIPTION:

The flare is enclosed in a metal cylindrical case with a rounded nose and tail
fins. In the nose a M 111A2 fuze can be inserted and the tail end is closed with
a shipping cover that has a handle attached and sealed by a strip of tape. The
case is equipped with two suspension lugs 14 inches apart.

RELEASING MSTHOD:

This flare may be dropped from any bomb rack or shackle in general service ex=-
cept the Mk 35, For single suspension racks and shackles the u‘e suspension lug is
used, being located at the center of gravity.

OPERATION:

When the flare is dropped, the arming wire is pulled allowing the vanes of the
M 111A2 fuze to rotate, The hangwire is retsined and pulls off the cover of the
stabilizing sleeve compartment, As the flare continues to drop, the tear wire and
tear wire cord pull out the stabilizing sleeve, and the cover lock cord attached to
the shrouds of the stabili,ing sleeve unlocks and pulls out the cover lock. When
the sleeve is fully extended, the tear wire breaks allowing the flare to fall free
stabilized in.flight by its fins and stabilizing sleeve.

When the nose fuze functions, the gases of the black powder booster forces the
releasing cup cover out of the detachable cover, releasing the retaining pins from
the groove in the flare case and freeing the detachable cover. As the detschable
cover 1s pulled out by the stabilizing sleeve, a pull out cord pulls out the para=-
chute, When the parachute opens, the flare ato{u with a jerk brea the pull out
cord which allows the stabilizing sleeve assembly to fall free and pulling the entire
flare assembly out of the flare case which then falls away. The sudden stop also
pulls the friction wires through the igniters, nh;tirg the 6 second delay through
the center of the candle which allows full opening of the parachute,

The shotk caused by the opening of the parachute is taken by the shock absorb-
ers, made of copper tubing in a spiral or colled shape, and stralghtens out in ab-
soroing the shock. After the parachute is opened, the delay ignites the first fire
which ignites the candle, When the first fire is ignited, the gases formed by burn~
ing forces the rib retalner down and the spring loaded ribs jump out opening the
glass cloth spade,

REMARKS ¢

The AN-M 26 flare can be dropped at air speeds up to 240 knots, but above that
the stabilizing sleeve 1s apt to tear away. The M 26 flare cannot be dropped at
air speeds greater than 130 knots for the same reason,

662970 O - 45 - 21 - 309 -



RESTRICTED U, S, ARMY FLARE
Data:
LENG’!‘EEE.:R.............‘S?.Om.
DIAM B b e e e T DR X
MELET N S e el e v ek AT XD M24 FLARE
BURNING TIME. . . « « ¢ & .« « » O minutes
INTENSITY o & o s o' v o » s o '» 800,000 candle
power
e A R T e 4 5B L
EFFECTIVE RELEASE ALTITUDE . . 2500 - 3000 ft.
not over 200 mph.
RATE OF FALL AFTER IGNITION . , 700 ft./min.

USE: &
Substitute standard for night obeervation and bombardment.

DESCRIPTION:

Simple cylinder without hemespherical nose or tail fins. Otherwise similar
throughout to the AN-M28 without the nose time fuze.

OPERATION:

Similar to the AN-M26 except that the hang wire acts directly to pull the
parachute from the flare case.

REMARKS:
Thie flare is not procured by the Navy.

GRAY (MARKING IN BLACK)

| (3 r—-l . e T ’**—*. " ot bt s Y

"FLARE, AIRCRAFT,
PARACHUTE, M2

035

3695 MAX,
RESTRICTED U, 8, ARMY FLARE
Data: 5
LENOTH o & oo oo v s s o » 26:6 N
BEIAHE"gER OF CABE , o » « v s & lg.gﬁ in.
BOHT 076 5 n a6 oo 448 «0 1bs. x
INTENSITY OF LIGHT . . . . . . 350,000 candle MBA' FLARE
er 7

COLOR OF LIGHT . . . . . « « 9(:1'1“
BURNING TIME , o v o o o s » « 3 RIN:
RATE OF FALL AFTER IGNITION, . 500 ft./min.
USE:

Emergency night landings.
DESCRIPTION:

Cylinder containing an unshaded candle.
OPERATION:

Similar to M24.
REMARKS:

M8 flare is similar to the MBAl except that the candle burne with a
white light of approximately 250,000 candle power.

= 310 -
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RESTRICTED U, S. ARMY FLARE
Data:

1{12 M9
LENGTH OFP CASE . . . 13.8 in, . . 15.05 in.

WELGHD . L aell L lbe.' . 211, M9, MSAI FLARE

INTENSITY OF LIGHT . 80,000 candle power

COLOR OF LIGHT . . . Yellow . .

BURNING TIME . . . . 1 minute . . !
RAT E OF FALL AFTER IGNITION . . . 400 ft/min.
USE:

This flare wae designed to satisfy the requirement for a small parachute
flare for reconnalssance.

DESCRIPTION:

Cylinder containing a candle and desgined to be projected with the AN-MB
pyrotechnic pistol.

CPERATICN:

The flare is discharged from the pilstol and the delay fuse 18 ignited.
The fuse burne for 2.5 seconde and ignites the expelling charge which expels
the candle and parachute simultaneouely igniting the candle.

REMARKS:
This flare 18 not procured by the Navy.

PLASTIC HEAD

ALUMINUM (MARKING IN BLACK)

STEEL

15.05 MAX. '
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A — BASE BLOCK
B —CLOSING PLUG

€ — SUSPENSION CABLE)
D — IGNITION WIRE

TOW TARGET FLARE
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RESTRICTED n;_r:._mm

Data:

e PR T s

INTENSITY OFI'.I' T . : : : 2@0,000 candle power TARGET FLARE
i Provides a target for both day and i Mk 1

night practice firing of anti-alrcraft guns,

DESCRIPTION:

The flare consiets of an illuminant tube and a cable ccntalner tube made
of rocket paper and are joined end to end under the external metsl reinforcing
band. Both ende are closed by ch:gboa.rd diecs held in place with tape. The cable
ring ie attached to the snubber cable at the end which protrudes through the cover
diec of the flare ssserbly. The snubber cable is attached to the base block with
staples.,

Friction wire is attached to the end of the snubber cable and extends
through the primer composition which is adjacent to the quick match which runs
through a cardboard tube in the center of the illuminant. At the end of the
quickmatch tube is a firecracker fuze terminating in the first fire composition which
is in contact with the main illuminant charge.

METHODS OF STREAMING:

Designed to be used with a tow target release attached to the end of a
steel cable. Thie type of release mechanism is used only for streaming targets
from the plane after the cable has been reeled out. Release mechanieme which
may be found in eervice are:

: Tow Target Release Mark 6 Nod 1. (o‘blolet_g;

2. Tow Target Relesse Mark 6 Mod 2. (obsolete

3. Tow Target Releaee Mark 7 (obsolescent)

4. Tow Target Release Mark 7 Mod 1. (current)

Yay be streamed from any plane from which an aircraft or anti-airecraft
target reel cen be mounted.

OPERATION:

The flare slides back along the tow cable until the cable ring is stopped
by the target release mechanisn. Force exerted on the snubber cable pulls off
the end of the cable contalner tube and the five solder snubbers are stripped
off. The staples hold the snubber block to the base block are withdrawn by
the pull exerted. Friction wire attached to the end of the snubber block 1e pulled
through the primer. The flame from the primer ignites the quickmatch which in turn
ignites the fire cracker fuse igniting the firat fire charge. The first fire
corposlition ignites the illminant.

CONFIDENTIAL U. 8. ARMY FLAPES
Data:

LENGTH OF CASE (in.) 22.8 =TRSatit ¥ 50
a5 -
Ol b. 7.13 - - -
COLCR OF LIGHT ite Red Amber Green Tow FLARES
INTENSITY OF LIGHT 50 207, 80, 108,
(Candlenower) 00 o000’ €od 5o ¥ 3; (g igi
USE: ¥ 7o (T 20
M ; Same ag the Mark 1.
N M79: Assembly markere from
which suce elements of a forming squadron

or group of aircraft can form under conditions
of poor vieibility and congested traffic patterns.

METHODS OF LAUNCHING:
M50: Same as for the Mark 1.

: Standard tow cable is not to be used by narkers shall be
launched plane on one end of 60 feet of 3/8 inch manila line the other end
of which ie attached to the plane fuselapge, the bight of the line to be coiled
in the fuselage. >

DESCRIPTION AND OPERATION:
Same as for the Mark 1,

REMARKS;
Not presently procured by the Navy.

7
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BESTRICTED U, 8,NAVY
Data:

LENGTH OF CASE . . . . .. ..
DIAMETER OF CASE . . . . . . 9.5 in.

WEIGHT . w . 88 g 1lbs. FLOAT FLARE

COLOR OF LIGHT. . . Yellowiah white

INTENSITY OF LIGHT, . . . . . 1,000,000 candle
power Mk 17
BURNING TIME, , . . . . s « . 4,5 = 5 min, Mod 0
DELAY BETWEEN LAUNCHING AND &*
IGNITION OF THE MOD O , . ., 1 min. (approx.) Mod 1
DELAY BETWEEN LAUNCHING AND

IGNITION OF THE MOD 1 . . . 5.8 minutes

USE:
1. To silhouette eships for torpedo bombing or surface attack.
2. To illuminate ships lying ih a harbor or roadstead for both aerial
and surface attack. s
5. To outline areas that contain surface units, ;
4, To illuminate enemy surface craft shielded by land from radar,
6. To illuminate beach installations.
6. For illumination of surface craft for attack under overcast.
7. For diverslonary purposes.

DESCRIPTION: 3

Cylindrical body of sheet metal tapered at cne end frod 9 1/2 inches
to approximately 4, which section has a lead weight and four membrane covered
porte agproxmately two inches in dlameter., The after end of the flare case 1s
closed by a canvas bag contain a parachute. The candle is in a central tube #0
mounted as to keep the burning mixture at the top of the flare by spring aotion.

OPERATION:

When the flare is removed from the box the adhesive tape on the cover
is pulled off and membranes covering the ports in the nose are punctured.

The flare is loaded into the bomb rack with the pointed end of the flare

Sufficlent static line 1s pulled from the pocket in the parachute canvas
bag to allow the ring attached to the end of the line to be secured to the aming
wire retainer on the rack or shackle.

On launching, a combination type fuze causes a delay before the pyrotechnie,
candle burna,

REMARKS:

1, Flares having a one minute delay fuze may be released at elevations
between 100 and 4000 feet,

2. 5-1/2 minute delays may be released from graater altitudes.

3. Descent is at a rate of between 80 and 100 feet per minute,

4, A continuous illumination of nine (9) minutes duration may be obtained
by dropping a MOD O and a MOD 1 together.

-

FLOAT FLARE MK I7 ‘
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RESTRICTED u. 8 BOMB

e g R o e |PHOTOFLASH BOMB|
WERRHE . sl SWDE o s w5 T a5 s 2006 1B
WEIGHT OF FLASH POWDER . . . . . 7.75 1b.

FIXED DELAY « s » s s » +» «» 15 seconds M23AI

DURATION OF FLASH. . . . . . . . 1/5 second
INTENSITY OF FLASH . . . . . . . 160,000,000

candle power
MOST EFFECTIVE RELEASE ALTITUDE
' 4000 - 7000 ft.

USE:

To provide light of high intensity and short duration for night
photography from low altitudes.

DESCRIPTION:

The bomb case 1s made of cardboard and closed with metal ends, one of
which is marked "Front" to insure proper loading in the rack. This end contains
the hang wire assembly just forward of the fuze assembly (M23A1). The fuze
assembly is made up of the friction wires attached to the hang wire, match
composition, quickmateh, delay element, upper and lower rings, and the base
ignition charge immediately adjacent to the flashlight powder charge. The
hangwire is attached to the arming wire retalner.

METHODS OF RELEASE:

1. If the bomb has suspension luge it may be released from a shackle
or bomb rack.
2. Without suepension lugs it may be released from a flare chute,

OPERATION:

When the bomb is released the hangwire remains attahced to the arming
wire retailner. As the bomb drops the hang wire pulls the friction wires through
the match composition of the fuze. The hang wire also pulls out the hang wire
contalner allowing both the hang wire container and the bomb to fall free. The
flame from the match comﬁgg:.tl.on ignites a piece of quickmatch which in turn ig-
nites a delay element. er 15 seconds the delay element lgnltes the base charge
0: the ruz: which sets off the flashlight powder charge. The flash lasts 1/5
of a second,

REMARKS:

1. Although the photoflash bomb M23A1 is consldered to be obsolete
by the Navy 1t has been included as the bomb may etill be en-
countered in the fleld.

FUZE ASBEMBLY

M23AlI PHOTOFLASH BOMB
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FAHNSTOCK CLIP

MECHANICAL TIME FUZE

| [T —
—+—SUSPENSION LUG

FLASHLIGHT POWDER CHARGE

TAlL FIN

|_- DRAG PLATE

RESTRICTED

100 LB. PHOTOFLASH BOMB, AN-M46
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RESTRICTED ARMY - NAVY BOMB

et AN-M46

* e s @ e v @ w n.
YELHY s okl - o o - - Do b PHOTOFLASH
gml%%.........wé%eg&ml
Lo ies il s0b000,000 BOMB

USE:

For night photography. (Developed so that planes en ed in night
photography reconnalssance need not be limited to low altituduﬁ

FUZING:
M 111 A2, AN+M 146, M 1556, M 144,

DESCRIPTION:

In appearance 1t resembles a conventional light case bomb. Uses an
M 111A2 fuze in the nose, but it is issued unfuzed. It also has two suspension
bande for rack and shackle suspension. Hae box type tall with square drag plate
closing off the tall vane assembly.

RELEASING METHODS:

This bomb can be dropped from any bomb rack or shackle except the Mk 35
rack.

OPERATION:

When the bomb 1s dropped the arming wire is pulled, starting the mechanical
time fuze, When the time set on the fuze has elapsed, the flashlight powder is
ignited by the fuze booster. The resulting flash of light lasts for about .20 sec.
and has a peak intensity of approximately 500,000,000 candlepower.

REMARKS:

Because of the brilliance of the flash it is detrimental to the vislon
to watch the exploelon of photoflash bombs. Extreme care should be exercised
in handling these bombe, because the charge is very sensitive to friction, shock,
and temperature. Bomb should not be jettisoned over friendly territory, as it
may function on impact,
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RESTRICTED
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RESTRICTED U. S. NAVY BOMB

agi ' TARGET
e/ | IDENTIFICATION
SMOKE BOMB

Mk 72 Mod 1

.. e w
" s s
L
“ s e
“ .o
LY
LY
LR
LR

WEIGHTS:

Type of Filling . . . Smoke Composition (68% Fire Ori Dye, 15% Lactose,
12% Potasaium Chlorate, and Asbestos shorts)
Total Weight . . . . . 45 lbs. (approx.)

FUZING:

4 Pull Type Igniters

BOMB CONSTRUCTION:

Bomb consists essentially of two units, m sheet steel bomb b casing, and
a parachute assembly packed in a molded container or pack which is attached
to the bomb body by means of four bayonet joints. The parachute pack houses
& 4-foot baseball type parachute, the chute shroud lines, load cables, ig-
niter cable, and static cord which extends out of top of pack. Bomb body
casing contains a base block in the tail which incorporates the igniter
assembly, 12 vent holes, and 4 eye bolts, Load cables are attached to the
eye bolts; igniter cable is attached to the pull type igniters., Between
base block and nose are the upper and lower candle assemblies,

SUSPENSION:

Horizontal suspension by two lugs 14" apart, welded onto suspension bands
which are bolted to the bomb case.

OPERATION:

Upon release of bomb, the static cord is retained by rack or shackle to
which 1t is attached. The static cord, through a series of short lines in-
side the pack, removes the molded cover of the pack and pulls the parachute
out. After the parachute is out, the static cord separates from the para-
chute and is retained by the rack or shackles, As parachute opens, the
igniter cable jerks out the four pull igniters which ignite the primers.
The primers ignite the firecracker fuse running through the upper candle
which in turn ignites the candle. The candle burns from the inside toward
the outside, evolving colored smoke that permeates through holes in the
candle case and escapes through vent holes in the bomb case. The lower
candle is ignited by the firecracker fuse about the time the upper candle
burns out.

Total burning time is approximately 5 minutes, during which time the bomb
produces & red-orange smoke in sufficient volume to be seen at 15,000 feet
for 10 miles, under normal conditiona,.

COLOR AND MARKINGS:

Olive Draeb overall,

REMARKS:

Bomb is used by alr coordinater or by scout planes from battleships to
pin point shore targets.

Greatest accuracy can be obtained by releasing bomb from altitudes of
500 to 1000 feet. ’

Bomb can be ocarried on all external double suspension racks and shackles
and can be released from external suspension on all types of planes in
any flight attitude, They can successfully withatand catapult launching
and arrested landing.
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NOSE FUZE M 147

BURSTER M4

HEMATITE CHARGE

SUSPENSION —
BANDS

100 Ib. TARGET

IDENTIFICATION BOMB M 84
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DATA: ¥e4w1, W7SAL T. 8. ARW BOMB
« s s o s s s s 53,1 In,
BODY bt [0 1llll ‘eis i 100 LB. TARGET
KNESB + « « « ¢« + » « 0,08 in.
R DR 0000000l doin IDENTIFICATION
TAIL WEIGHT
BOMB
MB4A1
MT5AL
WEIGHTS:
e of Fil es » » o« Red iron oxide (hermatite)
Total Welght % . . . 102 Tos
i B, SR 3
FUZING:
MB4Al ., . ., . . AN-M147
M75A1 . . . . . MlOB

BOMB CONSTRUCTION:

The MB84A1 and M75A1 are identical
bombs are similar in construction

of sheet metal with box type tall fins welded to the conical section.

with the exception of the fuze, and the two
to the AN-M47A2 chemical bomb. The body is

The

burster, M4, runs through the entire length of the bomb and is closed at the

forward end by a closing plug.

A filling plug is placed in the fin cone of

the bomb body to facilitate loading the hermatite charge (red iron oxide).
The fuze fits into the forward end of the burster.

REMARES :

The MB4 is intended for release by the lead or "Pathfinder" plane to indicate
the bomb release line for bombers in formation when operations are carried out
above an overcast and ground targets are not visible. The bomb was designed
to produce a red smoke cloud which would remain at the bursting point for a
period of ten minutes under normal air conditions and would be visible for a
distance of 15 miles at an altitude of 25,000 feet.

The M75 is used for target ldentification in practice to mark targets on snow
covered bombing ranges.
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BOMB, SMOKE, COLORED STREAMER, M87
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DATA: U. S. ARMY. BOMB «
m"mgmmmm“. S A= Ig:g o 100 LB.
IAMET! e R e e n. |
W fmemeiiillllr gar  [SMOKE STREAMER
WIDTH & ¢ 2 ¢ ¢ o o o & . Na
TAIL WEIGHT 100 LB. PRACTIGCE
MB7
M38A2 (practice)
M85 (practice)
WEIGHTS: u87 u36A2
aiz;h:to’t‘igim « « » B M18 grenades ;:::g ig;:'gpotuns charge
Totn} Welght . . . .. 100 lbs. 100 1ba,
Chg Wt. Ratio 84,3 ¢
FUZING:

The fuze employed in the M87, the M143, consists of a fuze body support mounting
four bouchon grenade type fuzes and an arming washer, and is threeded to fit the
fuze adapter of the tube train. The four bouchon fuzes are modified by removing
the stendard delay and substituting a short delay mixture., The arming washer

is 2.5 in. in diameter and has four arms .75 in, wide and 1 in. long. The arming
wire holés the arming washer over the bouchon levers until 1t is withdrawn.

BOMB CONSTRUCTION:

The bomb body consists of a sheet steel case with a filling plug in the base.
The four tall vanes are welded to the truncated cone with box-type interior
struts,

The M87 consists of an M38A2 bomb case, a train tube, a grenade train, a closing
plug, and a fuze, The tube train is a seamless steel tubing 3 inches in dia-
meter and 40 inches long with a fuze adapter brazed to the aft end. Eight modi-
fied M18 grenades filled with fast burning mixture are inserted into the tube

to form the grenade train. Each grenade is modified by cutting & center hole

in its basé and the bouchon fuze is omitted. The top of each grenade 1s coated
with a starter compound which acts as the igniter for the adjacent grenade.
Four strands of quickmatch are knotted and inserted in the center hole of the
top grenade in such a manmer as to leave the knot and loose ends at the top to
receive the fuze flash. The eight grenades are held apart by spring steel
separators. A threaded closing plug seals the tube and protects the grenade
train from moisture. This plug must be removed just prior to use. The bomb

is brought up to the weight of approximately 98 lbs. by filling the balance of -
the intermel space with sand,

The is a sand filled practice bomb with a spotting charge assembly, M1Al,
fit in the base. The primer and igniting charge are in the form of a blank
loaded 2Bgavge shotgun shell fitted to the fuze., The spotting charge consiasts
of 3 lba, of black powder loosely assembled in a container,

OPERATION:

M87: - When the arming wire is pulled, the bouchon springs throw off the arming
washer and handles, allowing the bouchons to fire, This action ignites the
quickmateh in the center hole of the top grensde which in turn 1s ignited and
glves off a thin smoke streamer. When the top grenade has burned through, the
quickmatch between the top and second grenade i1s ignited and in turn ignites the
second grenade, This process continues until the eight grenades have been
ignited.

M3BA2: - When the arming wire is withdrawn, the spring-loaded arming pin of the
Tuze is ejected., On impact, the striker fires the blank shotgun shell and in
turn the spotting charge.

REMARES :

The M87 colored streamer smoke bomb is used as & visual signal to be dropped
the Tead plane of a bomber formation when the tufet has been determined. Smo.
emission begins approximately one second after release from the plane and con-
tinues for epproximately 7,000 to 10,000 feet, The M38A2 is a practice bomb,
sand filled, which is fitted with a spotting charge.

A 100 1b, reinforced concrete practice bomb with the same contour, weight, and
center of gravity as the 100 1b, AN-M30Al 1s being made to alleviate a temporary
shortage of the M3BAZ2 practice bombas, This 1s the M85.




RESTRICTED

CLOSING GUP THRUST MEMBER

IGNITION DISC
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STEEL PISTON

WOODEN NOSE PIECE

BLACK POWDER BOOSTER

M89, MO9O,M98, 250 LB. TARGET
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_BESTRICTED
DATA: ¥89, M90, M98 U, 8, ARMY BOMB
ilgg;mmm: i e 250 LB. TARGET
DIAMETER . . . . 10,8 in,
VALL THICKNESS = . . . 0,27 in. IDENTIFICATION
B e
TAIL WEIGHT . . . . 7.7 lbe. BOMB
ME9, M90, M98
WEIGHTS:
i:x;;h ::o:'%%u s e g% ﬂr?t“lm"e candles (Red, Green, or Yellow)
G:sni l:%sgltu
FUZING:

AN-¥146, Ml44,

BODY CONSTRUCTION:

The body is a modified AN-M57 250 1lb. G.P. body with a metal closing cup riveted
to the base. An integral booster of four ounces of black powder is placed im-
mediately behind the fuze seat liner and serves as an expelling charge. A
wooden nose plece fits around this booster and a steel plston in turn is seated
in the base of the nose piece. A steel tube or plston stem 1s welded through
a hole in the piston and extends from the black powder booster to the plywood
ignition disc in the center df the bomb. 8ix wooden thrust members reach from
the piston plate to the tall closing cup and eerve to transmit stress to this
cup without imposing any of the force on the candles. An 1/8 inch thickness of
felt lines the entire interior oylindrical surface of the bamb. The 61 candles
are in two banks of 30 and 31 and have their ignition ends facing toward the
quickmatch etrande stapled on the ignition dlsc which separates the two banks,

TAIL CONSTRUCTION:
The tail, in appearance, is a standard box type tail, It is attached to the
bomb by means of four spring latches fitting into cutouts in the tall clos
cup and which can be locked in place by stamped steel stripe pilvoting over t
ends of the springs.

SUSPENSION:
Horizontal suspension by standard lugs, 14" apart.

OPERATION:
When the aerial burst fuze functions, the fuze booster ignites the black powder
booster or expelling ¢ e in the bomb, The force of the expanding gases from
the booster acting thro the pleton and thrust members throws off the fin
assembly and expels the candles.

Simultaneously, flash from the booster passes through the pieton stem to the
plywood ignition dlsc, and the quickmatch, igniting the candles.

REMARKS :

The bombs are used to form a pattern of red, green, or yellow colored light
approximately 100 yards in diameter around or on a target; the light should be
visible from altitudes of 25,000 to 35,000 ft. day or night. They are used to
spot individual targets once the general target area has been marked by flares
dropped by Pathfinder planes. The explosive charge in the T6 candles is ig-
nited by the flare composition at the end of burning. These charges serve to
pramt any removal of the candles by the enemy once the candles are on the
ground.

The M89, M90, and M98 are identlcal, differing only in the type and number of

candles:

ilg The M89 contains 61 non-delay T4 candles.

2) The M90 contains 57 non-delay T4 candles; 2 exploding T6 candles burning
for one minute; and 2 exploding candles ning for two minutes.

(3) The M98 containe 31 non-delay T4 candles; 10 exploding T6 candles burning
for one minute; 10 exglodug T6 candles burning for 1.5 minutes; and 10
exploding T6 candles burning for two minutes,

662070 O - 45 - 22 . - 325 -
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RESTRICT: : : U. 5. ARMY SIGNALS

o GROUND SIGNALS
o e i (PROJECTOR TYPES)

(without tall aseembly).
DIAMET

G AL s SRR RS S B
e IR S .« « 6 seconds - M 17 through M 22 beries
HEIGHT OF TRAJECTORY . . . . . . . 600 ft, M 27 !ilgh ursting Range
round Signal
USE:
Primarily designed for ground use. . i
DESCRIPTION:

The signal ie assembled in a eylindrical case, and eculpved with a
finned tall assembly for stabilization purposes. The primer is located in the
head of the signal, and the propelling charge is contained in a small cavity under
the head. The end opposite the primer is closed by a press-fit cap to which the 1
tail assembly is attached. The signal has a solid tail stem and an X-shaped fin.
Embossed letters on the fin indicate the color and type of star(s).

Identification of M17 through M22 series is as follows:

Desirpation - Weight Color of Fin Embossed Letters Color and Type of Star(s)
M 17 0.68 lbs. White WP White-Parachute
supported star
M 18 0.74 1be. White ws White-Cluster of five
stars
M 19 0.66 1lbe. Creen GP Green-Parachute
supported ster
M 20 0,76 1bs, Green G8 Green~Cluster of five
stars
¥ 21 0.64 1bs, Yellow AP Amber-Parachute
supported star
M 22 0.71 1bs. Yellow AS Anber-Cluster of five
stars
OPERATION:

The signal ie inserted nose first into Ground Projector, M3 or M4,
The projector ie struck smartly on the ground, causing the orimer to strike the
projector firing pin. The primer ignites the provelling charge which projects the .
signal tall first for approximately 100 feet. The eignal then reverses itself and
reaches an altitude of approximately 600 feet,

REMARKS: -
The M27 High Bursting Range Ground Sipnal 1is similar to above signale
except that it has no tall assembly. It is fired only from the Ground Signal
Projector M1Al. The signal explodes at the top of its rise producing a flash
and a puff of smoke.

SIGNALS, GROUND MI7
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RESTR ICTED U, 3. ARMY SIGNALS

Data: GROUND SIGNALS

g%mm v se e e e v 300 2N,

e el R S BT (LAUNCHER TYPE)

HEIGHT OF TRAJECTORY ., . . . . 800 feet

USE: M17A1 through M22A1;
Primarily designed for ground use. ME1ALl; M52A1

DESCRIPTION:

The signal 1s aseembled in a cylindrical case and equipped with a finned
tall assembly for etabilization purposes. It is similar to the projector type
but modified to be fired from a service rifle or carbine. This type has a hollow
stem, which 18 olosed by a cork plug and a wheel shaped fin, "AlB2" geries is
the same as the "Al" geriees axcaptu%hat the former indicates steel construction.
Special cartridges are uced to ignite the propelling charge. Embogsed letters
on the closing cap indicate color and type of star(e).

ey Identification of M17Al through M22A1 Series, M51A1, and M52A1, is
as follows: .

Des tiol Weight Color of Fin Embossed Letters Color and Type of Star(s
M17A1 1.04 1bs. White WP White-Parachute
supported ster
M1BAl 1.10 1bs. White ws White-Cluster of five
stars
M19A1 1.02 1lbs, Green GP Green-Parachute
supported star
M20A1 1,10 1bs. Green GS Green-Cluster of five
atars
M21A1 1,00 1lba, Yellow AP Amber-Parachute
supported star
M22A1 1,07 1lbs. Yellow AS Amber-Cluster of five
stars
M51A1 1.02 1bs. Red RP Red-Parachute
nulc)ported star
M52A1 1.02 1bs. Red RS Red-Cluster of five
stars
OPERATION:

Remove cork plug from tail and place signal on rifle launcher., Place
the butt of the rifle on the ground as far away as practical. When rifle 1s
fired the cartridge fires the primer which in turn ignites the propelling charge.
The slgnal travele approximately 100 feet and then reverses itself and reaches
an altlitude of approximately 600 feet.

REMARKS:

Use only .30 caliber rifle grenade cartridge when 1aunohl.3g from a
.30 callber rifle. Use only .30 caliber carbine grenade cartridge when launching
from a ,30 caliber carbine.

SIGNALS, GROUND MI7-Al
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RESTRICTED U, 8, ARMY SIGNALB

RASA SMOKE

R o o toten b e Lo o DK
PERSISTENCE OF SHOKE, | | R SE L 50 20 ws, GROUND SIGNAL

BURSTING ALTITUDE . . . . . .

T3BEl - T42El Beries

USE:
By artillery obeervers to signal or lay in a line of fire,

DESCRIPTION:

The external appearance is similar to ground signals M17Al series, and
the internal description is similar to aireraft smoke signals of the T43-T47 series,
T38 to T42 inclusive will produce red, orange, yellow, green, and violet smoke.

OPERATION:

The signal 1is launched in the same manner ag the M17Al series. The fuze
delay ignites a relay and detonator which in turn detonates the EC powder and
dye at a minimum altitude of 600 feet.

RESTRICTED U, 8. NAVY STGNAL

Data:
e ROCKET PISTOL
. 22 seconds SMOKE S!GNAL

DIAMETER OF BODY ,
BURNING TIME . . .
WEIGHT S & 6 - o w o 4 by

e
.o
. e .
. e oa e

Mk 2

REMARKS:
For description and operation refer to Rocket Pistol Signal, Xk 1,
Comet, page 351

- a3l -




RESTRICTED U, 8. NAVY BIGNAL
Data:

LENGTH OF SIGNAL , , . . . . . . 3.8 .
DIAMETER OF-CASE . . v v v & & s i.sgg ig. HAND SMOKE
WEBIGHT o & o o o o o 5 s » + « 0,37 1b.

DISTRESS SIGNAL

¥k 1

USE:

Hend smoke distress signal.

DESCEIPTION:

The signal is encased in a metzl cylindrical body, one end of which is
clceed by a soldered cap and pull ring. The case can be nela confortably and
safely 1n the bare hand during the burning period. The signal contains a
pyrotechnic smoke mixture and i1e water tight.

OPERATION:

The sealing tape around the end of the cylinder is torn off and the paper
cap 1s removed, The pull ring is brought down over the rim of the can and pressed
down, using the ring as a lever to break the seal, The cylinder 1s pointed away
from the face end a guick pull 1s exerted on the pull ring which comes out of the
can thereby 1§n1t1ng the smoke mixture. The eignal should be held at arm's length
at an angle of sbout 30° o that drippings will not fall on the hand,

REMARKS:

This eignal is to replace the White Smoke Grenade, HC, AN-MB, for
emergency kits in 1life rafts and aircraft,.

HAND SMOKE DISTRESS SIGNAL
MK |
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‘BURNING TIME OF BLUE LIGHT . .

RESTRICTED i U, S. NAVY

Date: ' s
BN e s o s e e RS NAVY RED LIGHT
DIAMETER . 1.25 in.

1 to 1.5 amin. Mk 1

e i NAVY BLUE LIGHT

\ Mk 1 Mod 1
(Hand Lights)

BURNING TIME OF RED LIGHT ., .

USE:
Flare sultable for hand use.

DESCRIPTION:

The flare ccnelete of a paper tube filled with 2 pyrotechnic composition
and attached to a wooden handle. The top of each flare contains a button of
ignition materiel. A frietion striker is prﬂvided.wlth each signal.

OPEHATION:

The flare is ignited by scraping the top of the 1lnside cap agalnst
the forvard end of the pyrotechnic mix, 01d the flare in an inclined rosition
wvhile burning to prevent drippings from burning the hand.

BLUE HANDLE

NIGHT DISTINGCTION HANDLES

FRICTION ISNITER WITH DIFFERENT SHAPES AS SHOWN

CAP

STCP RING INSTRUCTIONS FCR USE

.

TAPE CASING BOTTOM

LIGHT COMPOSITICN
FRICTICH STRIKER COMPOSTITION CASING

NAVY RED LIGHT, MK | &
NAVY BLUE LIGHT, MK 1, MOD |

CoTTCN
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FELT PAD

DELAY FUZEpmms

PRESSURE CAP
AFETY COTTER PIN

SAFETY SCREW

PULL RING

FFIRING PIN

—PRIMER

—ICNITER

% _RELAY CHARGE
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RESTRICTED U. S. ARNY FLARE

5. LR PARACHUTE

DIAMETER OF FLARE TUBE.
300 to 500 rt,

HEIGHT OF TRAJECTORY. . :
180 ?gggng:ndlc power T R I P F L A R E

BURNING TIME. . , . . .

INTENSITY OF LIGHT,
White to yellowish
Circle of 300 yds.

COLOR OF LIGHT. .
radius 48

EFFECTIVE ILLUMINATION.

USE:

Primarily designed to glve wurning of enemy marauders or infiltrating
hostlle troops. Becondarily designed for illumination of enemy troops or signaling.

DESCRIPTION:

The flare consists of a one-fourth inch pipe and a steel tube approximately
2.5 inches inslde dlameter, which are attached to a base plate that contains a
75 graln propelling charge. The steel tube contains a de. fuse, an expelling
charge, a candle, and a parachute assembly. The .25 inch pipe and the fir
mechanism are Joined by a coupling, and the pipe is threaded to the base plate.
The firing train 1s composed of a primer, an iter, and a relay charge. The
firing mechanism contalns the pressure cap, pull ring and pin, safety screw,
safety cotter pin, and epring loaded firing pin.

OPERATION:

A 20 to 30 pound pressure on the pressure cap or a tension of 4 to €
pounds on the pull pin releases the firing pin and fires the primer. The primer
initiates the igniter which ih turn etarte the relay charge. The relay charge
sete off the propelling charge which projects the illuminating shell through the
large steel tube to a height of 300 to 500 feet. The propelling charge ignites
a 3 second delay fuse in the shell. The delay fuze ignites an expelling charge
which ignites and expels a parachute supported candle from the shell.
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RESTRICTED ' U, S. ARMY FLARE

Shurs ILLUMINATING

+ 4,375 in.

« 2.375 in.

T88 ase. mintam HAND FLARE
. 40,000 candlepower

BURNING TIME OF T 14E1 . . . 90 sec. minimum T 14 T 14E1
INTENSITY OF LIGHT OF T14El. 25,000 candlepower

o
3
8

..

USE:
For front line use in investigating suepiclous nolses &t night.

DESCRIPTION:

This flare is an M49 trip flare modified in the followilng waye:
ia; the bracket 1s omitted, (b) the top cap ie replaced with a bottom cap, and
c) a two-second delay les attached in the grenade type igniting fuze.

OPERATION:

The flare may be thrown by hand, or may be launched by using a grenade-
launcher with the T2El adapter. Prior to release the safety pin 1s pulled.
Functioning ie the same as the standard hand thrown cr launched grenades, except
that the fuze ignitee the flare composition after a two-second delay instead of
causing an instantaneous, detonation. The T1 tree suspension device for smoke
grenades may be used if entanglement in foliage is desired.

REMARKS:
Thie flare is not procured by the Navy,

RESTRICTED U, & i RE
Data:

LENGTH OF BODY . .
DIAMETER OF BODY .
BURNING TIME . . .
INTENSITY OF LIGHT
COLOR OF LIGHT , .

3.0 1n. TRIP FLARE

40,000 candlepower
White to yellowish

s s s
" s w o
e e oo

.
E
.

M 49

USE:
For use see M 48 Parachute Trip
Flare, page 335 .

DESCRIPTION:

The flare has a grenade shaped cylindrical body, with a nose fuze that
protrudes 0,875 inches from the head end. A mounting bracket and a spr loaded
trigger mechanism are mounted on a metal base cap. e upper arm of the trigger
is attached to a trip wire, and the lower arm of the trigger restrains the safety
lever after the removal of the safety pin,

[~ OPEFATION:
A pull on the trip wire rotates the upper trigger arm away from the fuze
lever. If the trip wire is cut, the upper trigger arm, which is restraining the
fuze lever, rotates away from the fuze lever bug in an opposite direction from
above, A grenade type fuze 1s used but it has no delay element, The fuze
ignites the flare instantaneously,




BESTRICTED © U.8. AFMY FLARE

Data: L
R S R R et TREE SUSPENDED
TnTeNsivy oF Lichnl [ Dl égetgoo osalds FLARE

=

USE: T 25
Intended for front line use in
investigating susepiclous nolses at night,

DESCRIPTION:

Thie flare contailns the candle of the AN-M26 Alrcraft Parachute Flare,
modified for tree suspension and electrical or pull ignition, A pair of cables
approximately 12 inches long replace the shock absorber of the AN-M26.

OPERATION:

The flare is suspended, by the cable provided, as high above the ground
as practical. It may be fired by an electrical or pull device. The flare may
be set up for both methods of firing.

REMARKS:

The flare is to be placed in advance of "front line" positions when
such sites are accessible prior to or during lulls in enemy activities., The
flare is not procured by the Navy at present.

BESTRICTED U. S, NAVY FLARE
Data: :
DIAMETER OF TUBE 2.5 in: TRIP WIRE FLARE
WEIGHT 3.5 1bs.
BURNING TIME 65 seconds
CANDLE POWER 100,000
EFFECTIVE ILLUMINATION Area 500 ft. Mk 1
in dia.
USE:

Des:.gned for use at night by ground troops for the purpose of revealing
the approach of enemy ground troops.

DESCRIPTION:

The flare case 1s a steel tube approximately 5.5 inches long and 2.5
inches in diameter. Fixed to one end 1s a pull type, spring actuated firing
mechaniem to which the trip wire is attached. Enclosed in the tube are the
primer, black powder charge, impregnated muslin disc, and p{noteohnic composition,
Two 40 foot lengths of wire are avallable, making 1t possible to have two trip

wires running in opposite directions. A web belt is available for securing the
flare to a tree.

OPERATION: 3

A tug of three lbs. or more on the trip wire draws the plggor and
firing pin away from the prilmer and compresses a spring which surrounds the firing
pin, Ag the plunger is pulled away from the firing mechanism. its notched end
disengages from that of the firing pin, which ie then forced against the primer
by the compressed firing pin npr-m%}.l fhe primer ignites 0,3 grams of black
powder. e black powder ignites the impregnated muslin disec, and in turn the
pyrotechnic composition. The resultant gas pressure blows out the closure disc from
the head and the flame from the burning candle illuminates the surrounding area.
Ei.ta q-:l;e given off by the flare does not interfere with the effectiveness of

umination,

REMARKS:
To prevent self illumination, the flare should be mounted about 125 yds.
forward of own positions. While mounting the flare, a steel helmet should be
~worn and the head should be kept below and away from the top of the flare,




RESTRICTED = U, 8, ARMY FLARE
Data:
LENGTH (vithout epike) . . .  7.78 in. GROUND FLARE
WEIGHT " = n ot e - s 00BB BN,
BURNING TIMR, o s s 0oe o o 2 HiND,
COLOR AND INTENSITY OF LIGHT
M 81(T9) Red 20,000 candle power M 8l, M 82, M 83
M 82(T10 Yellow 25,000 candle power
M 83(T12 Green 35,000 candle power
USE: -
To indlcate to cooperating alr elements a line of position or direction, ¥
and for troop recognition purposes.
DESCRIPTION:
Flare consists of a paper cylinder contalning a pyrotechnic composition,
It has a wooden base block with a 20 Renny spike through it, and a match head
covered by a removable glastlo cup. lastic film seals the plastic cup to the '
flare body. The outer head of the plastic cup has the scratching surface re- )
quired to ignite the match composition.
OPERATION:
The flare is stuck in the ground ueing the eplke as a support, The plastic
gp is pulled off and scratched against the match composition which ignites the
are.
REMARKS:
Not procured by the Navy at present.
RESTRICTED u, 8 VY FLARE
Data:
i TARGET
VEIGHT OF'BLAGK POWDER STARFER 0.088"
B K P ER STAR 0.035 oz. ROGKET FLARE
Mk 1
USE:
Used with the 3.25 inch rocket target Mks 10 and 11.
DESCRIPTION:
A pyrotechnic candle, secured into a wooden body, i1s housed in & steel
tube. An electric soulb 1s located over the starter compoeltion of the candle,
A gteel cup shields the lgnition end of the flare, and equib leads are colled
inside the nose cap.
OPERATION:
Tear off the adhesive striﬁ and remove the cover. Place the flare over ’f
the nose of the rocket, and uncoil the squib leads, Fasten the alligator clips
to the cotter pins of the leads and fire ae normally.
ot ¥
4
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RESTRICTED U. S. NAVY GRENADE

s ILLUMINATING

l‘;mmzﬁ.........;.gii:.

'II%%%IMOF LIGHT . . . . g&?ogé.eandltpwer HAND GRENADE
PELAY .., o 5 « o s « s & 7 Seconds Kk 1

BURNING TDME ., . . . . . . 25 seconds

USE:

For 1llumination of enemy positions.

DESCRIPTION:

The grenade consists of two metal shells pressed together and sealed.
The upper shell containa a Bouchon igniter and a delay fuze,. The bottom shell
contains the illuminant compoeition, first fire charge, ignition charge,
quickmateh , and disc. :

OPERATION:

Hold the grenade in the hand, making sure the lever 1s held tightly
inst the body of the grenade. Pull the release pin and throw the grenade.
n the lever is released, the firing pin 18 freed to fire the primer. The
primer ignites the delay which burns for 7 seconds and then ites the ignition
charge, The ignition charge sete off the firat fire composition which in turn
ignites the 1lluminant composition. The gaser from the ition charge and
firet fire force the two shells apart thus leaving the illuminant composition
of the bottom shell free for burning.

=

SAFETY
PIN

STRIKER
SPRING

STRIKER

UPPE
cup S

e 3y

ILLUMINATING HAND
GRENADE MK |

ILLUMINATING
BLACK COMPOUND




BESTRICTED U. 5. ARMY FLARE
Data:

LENGTH OF CASE , .
DIAMETER OF CASE ,

BURNING TIME . . .
INTENSITY OF LIGHT .

2.1 1n. AIRPORT FLARE

i minutes
pgt'rgroo candle Mis

PO
R
e e
R
s ee e

USE:

To provide illumination for airplane land at emergency flelds, and
to ulgnmu targets and objectives. To prevent infiltration or surprise by
enemy troops. ’

DESCRIPTION:

The flare consists of a cylinder 23.1 inches long and 1.75 inches in
dlameter, The top cover ls sealed with a strip of adhesive tape., A 7 inch hollow
chiphoard tube is mounted to one end of the cylinder.

OPERATION:

Remove the adhesive tape and slip the hollow tube over a rod stuck
in the ground. Pull on the lanyard attached to the ignition wire to fire the
flare.

REMARKS:
Not procured by the Navy.
RESTRICTED U. 5. AR FLAE
Datat -
FEMTRI o 55 i s e e S0 N,
e -~ t oo . (AMRPORT FLARE M76
INTENBITY OF LIGHT ., . . . . . 800,000 candle -

= (TI5)

UBE:
y To indicate the end of a runway in a fog.

DESCRIPTION:

Thie flare consists of a cylinder contalning a candle similar to but
larger than the flare candle of the AN-M26, and fitted with a socket base
arrangement into which four channel shaped lege may be inserted to hold the
flare upright on the runway. Y

OPERATION:

MEANS OF IGNITION:

1, Pull release fork which holds a cocked firing pin.
2. Electriec squib,

May be initiated by the use of the electric squib or by pull on the
release fork which allows the sprlnghlmdad firing pin to strike the primer,

The tgrhu‘ acts directly to ignite the first fire composition. The remainder
of the operation is similar to that of the aircraft I AN-Yps

.
:

This flare is not procured by the Yavy at present.




RESTRICTED

peta: ' HIGH ALTITUDE
DIAMETER OF FLARE | | 2.6 inn. 'PARACHUTE FLARE

HEIGHT OF TRATECTORY, 1000 1% ( )
: . (approx.

INTENSITY OF LIGHT. . 85,000 candle pover AND FLARE MORTAR

BURNING TIME . . . . 60 seconds

RATE OF FALL AFTER IGNITION . . 6 ft./sec.

USE: ’
Used to illuminate seaplane landing areas at night, and to illuminate an

islaixd base when low cellings do not permit proper visibility from normal flying
evels,

The flare consists of a cylindrical steel tube body with a copper cup
welded to the closed end of the tube. The body contains an expelling rge,
a pyrotechnic candle, and a silk parachute. The copper cup contains a fuze
assembly, a propelling charge (25 grams of a combination of smokelese powder and
black powder), end a standard shotgun primer. ‘

DESCRIPTICN OF FLARE MORTAR:

The mortar ccnsiets of a steel tube 36 inches long and 2.8 inches in
diameter. The tube is screwed into a steel base plate 0.75 inches thick and 12 inches
square., The base plate is provided with a central etud into which 1is pressed a
hardened steel firing pin,

REMARKS:

OPERATION:

Remove the closing cap from the end of the mortar. Attach a 30 foot
lanyard to the brass release pin and insert the pin in the two holes drilled
traneversely about 6 inches from the end of the mortar. Insert the flare into the
mortar so that 1t rests on the release pin with the copper end down. Fire the
flare by pulun% the lanyard, thue removing the release pin. The flare falls
to the bottom of the mortar, firing the primer, The pPrimer sets off the propelling
charge and ignitee the delay fuze, The expanding gases force. the co{par cup away
from the flare and fill the bore of the mortar. The flare 1s propelled 1000 feet
into the air, at which time the delay fuse ignites the expelling charge. The

pyrotechnic candle and parachute are expelled, the expelling charge igniting
the candle.

A pultable barrier should be erected to shield personnel firing the

flare. In case of a misfire t at ;I_,e%st 3 minutes before dlsassembling
the mortar. Clean portar tube er riring,

662970 O - 45 - 23 - 341 -










PRESSURE RETAINING DISC
_ LOCKING NUT

OBTURATING CUP

PROPELLING CHARGE
DELAY TRAIN

EJECTION CHARGE

FIRST FIRE COMPOSITION

STAR CHARGE

SUSPENSION CABLE

PARACHUTE

SHIP'S EMERGENCY IDENTIFICATION
SIGNAL MK |

PRESSURE RETAINING

DISC LOCKING NUT PRIMER

PROPELLING CHARGE

CBTURATING CUP EJECTION CHARGE

QUICKMATCH

QUICKMATCH

SHIP'S EMERGENCY IDENTIFICATION
SIGNAL MK 2
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RESTRICTED U, 8, NAVY SIGNALS

GENERAL DESCRIPTION: SH'P' s EMERGENOY
The body of each elgnal varles IDENT|F|OAT|ON

in length aceording to 1ts design. Each signal

conslete of a pressure retaining disc and dlac SIGNAL
locking nut, primer, four grams emokelese powder
propell charge, copper cbturating cup, Mks 1, 2, 3, and 4
delay traln, ejection charge of approximately
1.1 grams of black powder, and a signal of .
pyrotechnic composition. All signal cups
except the shower signals have a parachute for

mid-air suspension.

J

OPERATION: x

The signal 1s fired from Signal Projector Mk 1 or Mk 1 - 1. The signal
is placed in the projector primer first where it rests against the retalning pin.
A pull on the lanyard removes the fir. pin and allows fthe signal to descend
against the firing pin with sufficlent force to close the valve and fire the
primer. The primer ignites the delay train and propelling charge simultaneously.
The gases f rom the propelling charge expand. the obturating cup until it ie
secured teghtly in the bore of the proj)ector. Increased pressure ruptures
the pressure retalning dise, and the gases then escape through the openings in the
retaining disc lock nut into the projector bore. The gases propel the signal
approximately 600 feet. The ignited delay traln burns until the slgnal reaches
approximately the zenith of 1te tra)ectory and then ignites the ejectlon charge.
The e)ectlon charge e)ects and ignites the eignal pyrotechnics through a quick

match and firet fire compoeition.

USE:
Primarily used as ships' emergency signal.




PRIMER

PRESSURE RETAINING DISC
LOCKING NUT

OBTURATING CUP
PROPELLING CHARGE

EJECTION CHARGE
FIRST FIRE COMPOSITION

SMOEE COMPOSITION

SUSPENSION CABLE

SHIP'S EMERGENCY IDENTIFICATION
SIGNAL MK 3

RESTRIOTED]

SHIP'S EMERGENCY IDENTIFICATION
‘ SIGNAL MK 4

y




HESTRICTED | BeS. wavy sIoNAL
f:j’:‘ﬂ ....... ¢ o « » D124 in. STéPE‘:TEMERGENCY
_3?;‘5%’?‘: DIIIIIID R e, green o SI:EFr:i?.TION
BURNING TIME . . . . . . . 25 seconds ¥ 5 sec.

(8tar)
DESCRIPTION:

The closing cup is emboseed for night identification. The star 1s
parachute suspended,

RESTRICTED u, 3, NAVY SI
Data: SHIP'S EMERGENCY
DLAVETER. | | L L L. 50 im IDENTIFICATION
R R R T e e el e SIGNAL

. (Bgtwgr)
DESCRIPTION:

Designed to pgive two distinct bursts, one with a short delay and one
with a long delay. The closing cup is embossed for night identification..

RESTRICTED S. FAVY BIGHAL :
cens SHIP'S EMERGENCY
ey TR Bl
e TDE ... ... B i s

{8moke)
DESCRIPTICHN:

Tke closing cap is palnted the same color as produced by the signal.
‘The eipnal ie parachute suspended.

~EL U, 8, NAVY BIGRAL
Data: (]
T CHRS e SHIP'S EMERGENCY
nmgrn ...... P. v+ « 2.49 in. |DENT|F|CAT|ON
a) Ped - green - white
. b) Vhite - - green
e ﬂful.l - mtt - red SIGNAL
DELAY On TNTERPUPTED DASRHESS "o M 4
BETWEERN EACZ M. + » « 1 second (Chamelon)
DESCR. ol
e t:tc 8 is parachute and Cn:.fnod to change color while
burning. © se the signal 1e siollar to the Mk 1.
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L. S, NAVY SIGNAL
Data: SUBMARINE

i P R ~ EMERGENCY
By, e ne s BRI IDENTIFICATION
COLOR OF BTAR. . . . . . . Red,yellow or green

SIGNAL

Mk 2 and Mk 3

USE:

Ueed as & submarine emergency identification signal whether the
eubmarine is submerged or on the surface,

DESCRIPTION:

The lisgal consiste of a cylindrical aluminum case containing a mﬂnﬂt
type pyrotechnic candle. The bottom end contains two delay elements. A single
etar candle is attached to a parachute by an asbestos cord.

OPERATION:

The shell is projected from the standard submarine emergency iden-
tification signal eieetor, using compressed air aes the propellant, The shell
ie fired by a lug at 1ts base which projects beyond the side of the shell and rides
in a groove in the ejector tube. As the shell is forced through the tube, the
extended lug reaches the end of the groove just before the base of the shell
passes the muzzle door. The tripping lever 1s pulled back thereby cocking and
releasing the firing pin lever and firing pin. The fir pin strikes the primer and
the flash from the primer ites a time fuze. The time fuze burns while the
B! 1 is rieing to the surface. The delay ignites the gmﬂo eJection charge
which ejecta the signal to a distance of approximately 350 feet. At the summit
of the trajectory the delay train flashes into the signal ejection charge and
causes the parachute suspended etar to be ejected.

‘REMARKS:
The Mk 2 Mod 2 is obsolescent, being replaced by the Mk 3 Mod 1. The
Mk 3 has slightly different construction from the Mk 2 Mod 2. The maximum
launching depth 1e 160 feet.
The Mk 3 Mod 1 is similar to the Mk 2 Mod 1 except for the following:
Eu; a delay of 54 to 59 seconds, (b) a maximum launching depth of 285 feet, .and
¢) a sturdier construction to withstand pressures at a lower depth.

SUB EMERGENCY IDENTIFICATION
SIGNAL MK 2, MOD. 2

dnw
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sEstercTED U..S. NAVY SIGNAL
Data:
LENOTH . . . . . . . .. 18,76 in. SUBMARINE
SRR A | --

RRING PIME . - - o . . ' :
A i, e | FLOAT SIGNAL

or red :
Mk 1 Mod 1

USE:

Used to mark the position of a submerged submarine, and for signal
purposes.

DESCRIPTION:

The firing mechanism consiste of a firing pin, fir pin epring,
firing pin lever, and tripping lever or lug. The lgn!.tion,ayn em conalsts of a
primer, time fuse, quickmatch, and starter mixture. The aluminum signal contains
a smoke pot, smoke mixture, smoke pot cover, and central tube. The signal has
a nose cap and release valve.

OPEARATION:

The signal 1s fired from a submerged submerine, through a tube, using
coopreseed alr as a propellant. As the signal 1s leaving the ejector a tripping
lever is raised by contact with a lug in the gun, cocking and releasing the
firing pin lever which fires the primer. The primer ignites the time fuse which
burns for 27 seconds. The slignal is bouyant and rises to the surface within the
27 eeconde fuse delay. The time fuse ignites a plece of quickmatch which in
tug: mmates the starter composition. The starter composition sets off the
emoke mixture.

REMARKS:

The maximum launching depth is 162 feet.

The Yk 2 Mod O Submarine Float Signal 1s similar to the Mk 1 Mod 1
except for a fixed delay of 54 to 59 seconds. A maximum launching depth of
28§ feet, and sturdier construction.

SUBMARINE FLOAT SIGNAL
MK | MODI




. RESTRICTED U. 8. NAVY SIGNAL
Data:
R SRR WHIE-ROGKL 1
R R LI (MARINE TYPE)
Mk 1
USE:

A merchant marine rocket issued by the Navy.

g ignal consists of th 11
B B8 consiets o e rocket body, star pellets, propelling
charge, clay headings, and closing cap. 4

OPERATION:

The rocket is fired by the AN-MB Pyrotechnic Pistol and reaches a height
of 250 feet. At the height of its trajectory the rocket bursts. The falling
particles burn for 6 seconds.

+H

s ) " This slgnal will be replaced by the Rocket Pistol Signal Mk 3 Mod O

ower) .
FAC ROCKET (SNOWFLAKE) - This 1s British rocket adapted by the U.S,

but now discarded. The rocket head ls 3.25 inches in diameter and 12 inches long,

w.‘l.:htu gin u:ambly attached. The burning time is 45 to 60 seconds. It is

not to be used.
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BESTRICTED U._S. NAVY SIGNAL

e ROCKET

LENGTH OF BODY. . . <« . « » 14.0 in.

BURNING TIME. - - & & & o o . 13 sesands PISTOL SIGNAL

INTENSITY OF LIGHT, . . . . . 60,000 candlepower
COLOR OF SINGLE STAR, . . . . Red, green, or
Yellow
Mk 1 COMET
Mk 3 SHOWER
CHAIELON
USE:

Used for emergency identification by surfaced submarines.

DESCRIPTION:

The upper section or signal chamber contains a pyrotechnic composition
and powder ejector charge. The rocket motor, which is riveted to the signal chamber,
contains one gram of black powder above a felt washer and 58 grams of black powder,
which is the rocket element. Four epring loaded hinged vanes, 4 inches long and
1 inch wide, are attached to the rocket tube and fold and fit into the rocket
chamber, The rocket chamber is an aluminum container with a Mk 5 primer in ite
base. Thie unit receives the rocket motor.

OPERATION: .
. The eignal i1s fired from the Submarine Rocket Pistol or the Pyrotechnie
Pietol AN-M8, Release of the trigger fires the primer which ignites the one ;
gram auxiliary propelling charge. Thie black powder charge propels the signal
chamber and attached rocket motor to about 30 feet from the plstol muzzle. At thie
point the 58 gram charge of black powder, which is the rocket element, takes
effect and propels the signal to a height of approximately 650 feet. The

rocket element ignites the expelling charge at the zenith of trajectory. The
expelling charge ignites the star and simultaneously ejects it, The single star
falls freely and burne out just before hitting the water.

REHARKS:

Thie signal replaces the chamelon ty;?e, Submarine Rocket Signal.

The Rocket Pistol Signal Mk 3 Mod O (Shower) is similar to this signal
except that a burst shower 18 produced instead of a single star.

The Rocket Pistol Signal Chamelon is similar to this aignal except
that a variety of colors 1s obtained.

SIORAL CHAMBER

PISTOL, ROCKET SIGNAL
MK | (COMET)

A e




STE U, 8 VY
Data:
LENGTH OF FLARE, . . . . . . 37.2 in.

MAXTUM DLAMETER . . . © . | 6.5 in. FLOAT FLARE

NERIOHY v )y o s o 6 s 4 3 s » PBIDE.
BURNING TIME . &« o« o« = s « 5 minutes
INTENSITY OF LIGHT . . . . . 100,000 candle
power
DELAY BEFORE IGNITION . . . 5 minutes Mk 16
USE:

Used by PT boats in silhouetting enemy ships and for illumination.
For diversionary purposes,

DESCRIPTION:

The flare consists of a wooden body housing a pyrotechnic column
and having a metallic base to provide flotation stability. The top of the flare
is cloeed by a cone shaped adapter which contains a bouchon grenade firing mechanism
attached to a celluloid disc. Enclosed is 3.5 ft. of time fuse. The starter com-
position is attached to the flash end of the time fuse. The illuminant composition
is next to the starter composition.

OPERATION:

The flare 1s held horizontally with the right hand firmly grasping the
bouchon lever and the left hand s rting the nose cap. The safety key is
pulled and the flare is tossed overboard. When the bouchon lever is released,
the firing pin is forced by the firing pin epring to impinge upon the primer.
The primer ignites the time fuse. The time fuse flashes into a booster bag of
starter composition which in turn ignites the flare.

REMARKS:

It is recomnended that one man hold the flare while a second man pulls
the safety ring.

SUB EMERGENCY IDENTIF
MK 10, MK I, MK Ilchgl?lNODgLARES
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RESTRICTED i U. 8, NAVY FLARE

Data: SUBMARINE
DTAMETES OF BODY oy L L1l 208 i EMERGENCY
BURNING TIME EACH INCREMENT , . . 10 seconds

o T L R HDENTIFICATION FLARE

(Mk 11, Mk 12 and Mods)
ﬂIm..............Bﬁlbl. Mks 10, 11, 12 and Mods

<)

USE:
Used by surfaced submarines to u-m.t,l

DESCRIPTION:

The flare case consists of a seamless steel tube, one end of which is
closed by a steel closure disc., The firing mechanism, which extends along the slde
of the flare body, is attached to the base cast ﬂnch carries the closure
disc and primer. "The fir iring mechaniem 1s enclos ’in a brass hous which containe
the following: (a) a brass shaft held in place by a cotter pin, (b) a firing pin
attachsd to the brass shaft by a sear joint, (¢) a spring lm'ound!.n; the firing
pin a lanyard attached to the brass shaft., The flare oa.-z gontu.lu the
!'o].i.ou.lng Ea a black powder charge, (b) a starter composition, lc) a pmtoohnlc
charge, d4) a steel cup riveted to the case closing one end. Two clampe are
welded’ to the flare body for mounting on the bracket fixed to the submarine bridge.

COLOR3 AVAILABLE:

Blackout Blackout Blackout 5 seconds
Red Green Yellow 10 seconds
Blackout Blackout Blackout 3 seconds
Red Green Yellow 10 seconds
Blackout Blackout Blackout 5 seaonds
Red Oreen Yellow 10 seconds
a}z Qi%l!gl uaﬁ%g T

sec
Blackout Blackout Blackout 5 seconds
Green Yellow Yellow 10 seconds
Blackout Blackout Blackout 5 seconds
Red Red Green 10 seconds
Blackout Blackout Blackout 5 seconds
Green Yellow Yellow 10 seconds

OPERATION:

Mount the flare so that the firing mechanism points toward the deck.

A verti,ul pull on the lanyard forces the brass shaft up, compreseing the firing

in spring. The sear joint between the shaft and fir pin is broken when the
mrt is pulled roximately 0.5 inches. The firing pin strikes the primer which
ignites a small ¢ e of black powder. The flash f o- the black powder ignites the
starter composition which in turn ignites the pyrotechnic candle. The flare
brurgl in four increments of 10 seconds duration and interveaing blackout increments
[+) seconds,

REMARKS:

Flares that have been submerged below periscope depth should be thrown
overboard at the first apportunity.

The possibility of detonation in any of the flares, and particularly
in those with en pyrotechnics should never be lost sight of. For this. reason,
rrlannel in vicinity of the flares should be adequately shielded prior to

iring.
BE 10 and Mods are similar to the Mk 11, Mk 12 and Mods except that
these burn with only one uninterrupted color.




CONFIDENTIAL

PLATE 4 GAUZE ———]

EXCEI-SIQR-——<

MAGNESIUM ALUMINUM
PHOSPHIDE (COARSE) —

POTASSIUM BISULFATE

29"

SODIUM NITRITE

MAGNESIUM ALUMINUM
PHOSPHIDE (FINE)

CALCIUM PHOSPHIDE —_}

S
METAL CAP

- PLASTIC DISC

INE MARKER T2
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STR U. S, NAVY MARKER
Data: S
WO L0, MARINE MARKER

BURNING TINE . . . . ... . 2.5 to 5 hours

10.0 in.
3.0 in.

USE:

Used as a marker for ships and submarines.

DESCRIPTION:

The marker consists of a cylinder with an outer metal cap that encloses

a plastic disc. Two orifices or water ports allow water to enter into the

interior of the marker. A central tube containe potassium bisulfate and sodium
nitrite’. Coarse magnesium aluminum phosphide and exceleior surround the central tube.
A bag of calcium phosphide and a bag of fine magnesium aluminum phosphide are

placed near the water ports.

GPERATION:

The marker is launched, the plastic cover dlec breaks and water enters

the orifices. Water reacts with the calclum phosphide and magneslum aluminum

phosphide to form PHy and PoH,, Water causes a chemlcal reaction between

gotanalum bieulphate and sodium nitrdte ylelding oxides of nit;oﬁen and oxygen.
274

he gases from the above unite at the outlet pipe and Pﬂa and

are consequently

spontaneously ignited.
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FALSE TARGET SHELL MK |

CONFIDENTIAL
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CONFIDENTIAL U, S, NAVY TARGET SHELL

Dats

LENGTE OF GASE . . . . . - 18,0 in. FALSE TARGETSHELL
DELAY . v .27 seconds

PERSISTENCE OF ECHO . . . 4 to 18 mimutes. Mk T

FALSE T!ﬁ\aRGET CAN

DSE:
To confuse and disrupt enemy underwater echo ranging.

DESCRIPTION:
The

external appearance is similar to the Submarine Em cy Signal Mk 2
Mod 2, The shell holds six metal e 2,76 in, in dlameter and 1.875 in. in depth
filled with a lithium gdrld. paraffin mixture. The base of the shell contains a
primer, time fuse and gram e of smokeless powdler. Attached to the base is a
firing mechanism which is used with the standard emergency identifiocation signal
ejector,

OPERATION:

The ghell is projected from the standard emergency identification signal
ejector using 200 lbe. per square inch alr pressure if possible, The shell is fired
by a lug at its base which projeots beyond the side of the shell and rides in a groove
in the ejeoction tube. As the shell is forced thru the tube, the extended lug reaches
the end of the Eroon Just before the base of the shell passes the muzzle door,
tripoing lever led back thereby cocking and releasing the firing pin lever and
firing pin. The ﬂ.ring pin strikes the primer and the flash from the primer lgn.ttu
a length of time fuse colled in the base of the ghell, The time fuse burns for 27
seconds, and then ignites the 20 grams of smokeless er which ejeote the six
of nthilﬂ hydride. When the lithium hydride contacts the water, a chemical reaction
ooccure which yields fine hydrogen bubbles, The hydrogen bubbles return an echo of the
same order magnitude as that returned by a submarine,

REMARKS:

False target shelle- should be logsatod from pyrotechnics and other ammuni-
tion components, and should be kept in a ‘tmosphere.

FALSE TARGET CAN MK 2 is eimllar to the false target shell in all respects
except that it has nine metal ocups instead of aix,
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