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RESIXfCTED

CHAPTER I

GENERAL

Section I

INTRODUCTION
PURPOSE.
The purpose of this Technical Manual is to impart information

a general and technical nature concerning

	

illcry ammunition,
including trench-mortar ammunition, . and components thereof, such

may he necessary for their intelligent. care, handling, and use .
This is a companion volume t o TICI 9-1900, Ammunition, general.

2, KOPF;.
a.

	

rnunitien far use in artillery Weapons, including field, anti-
aircraft, aircraft, tank and antitank, and -intrench mortars, is described,
Coast artillery ammunition has not been described since it

	

covered
irr TM 4-205, This manual covers the general characteristics, specific
data, Tncar: s of '- dentifica ti on, precautions i n handling and use, and
general information an packing and shipping. An additional chapter
concerns destruction of ammunition in case, of imminent capture by
the enemy.

R1UE ENT OF TEXT.
Chapter 1 ccver-X general ammunition terms, classification of

artillery ammunition, means of identification, explosive charges and
cheini ca.1 fillers, packing and marking for sh ipnment, storag eX pre
Cautions,. care in handling and use, and $ general discussion o f pry
XeXtiles.

Chapter 2 presents specific data for and description of the
rounds and projectiles used in arttl l er

	

weapons and trench mortar&
uhca liber arnrn unition is covered in this chapter.

Chapter

	

deals with the components, other than projectiles, of
complete rounds : Fuzes, propelling charges, primers, boosters, hurst
ers, and adapter-bookers* Section

	

covers the components of
separate-loading projectiles used in shipping, namely, grommets axrd
eyebolt-lifting plugs.

dt Chapter 4 describes the destruction of ammunition to avoid
ca re-
e.

	

Tables of complete rounds for ammunition described in chap-
ter

	

are pLib l ished in chapter 5.
f . . A list of references will

	

found in chapter 6.

7

t 9-7901
1-3
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Section II

GENERAL DISCUSSION

i
a.

	

A

	

unitfon i s materiel intended to be expended in combat
or simulated combat conditions* Artillery amrnr,Xiion includes all
ammunition, except rockets, used in weapons of caliber greater than
0.60 inch. Included in the discussion of artillery ammunition in this

manual is a special group known as trench-mortar ammunition.
A round, or

	

mpleta round, of artilletT ammuniticm comprises
all of the components necessary to fire the weapon once. This in-
cludes the followi--7 : First, a. Projectile; second, a pro llzn charge
to drive the projec -L :1e out of the weapon; thin,, a primer to initiate
the burning of the propelling charge ; and fourth a, fuze assembled

the projectile to explode it at the time and udder the conditions
desired . Dependent on the manner in which these components are
assembled for firing, complete rounds of

	

illery am unition are
known as fixed,

	

mixed, and separate-loadfn . See fide 1 for these
types of ammunition and for terms applied to their con'rpcncrats .

In fired ammuridlon t the pr elluYg charge is fixed, that is,
not. adjustable* and the component :s ar-e loaded into the weapon in
one oper : . = tX

	

s usually designed, the propelling charge i.X assem
bled ioo.Xely in the cartridge case which

	

crimped rigidly to the
projectile . The primer i:s fitted in the base of the cartridge ease.

-round of fixed ammunition may also be termed a cartridge,

e

	

fixed ammunition i s characterized bar the loose fit of the
cartridge case over the projectile so that the propelling charge may
b o ac cessible for ad j ustme- :

	

fur zone firin g.

	

Like fixed ammurition,

it is loaded into Xhe weapon as s unit.

	

The propelling charge is

divided into 8cctions, each containing propellent powder assembled

in a u ri _

	

To adjust the charge, the projectile is lifted fr(yn th-e
cartn

	

:case, the sections or increments not required are rern oved,

and

	

.e projectile is reassembled to the cartridge case. As in wed
ammunition, the primer is assembled in the base of the cartridge

case. 'he 105-min howitzer

	

.E., AM round is a special type in

that the charge is fixed, that is, not adjustable, the cartridge case and

projectile not min, crimped together beceuse of method of packing

and shdppXng.
e.

	

In yep rate-foadind -ammunition, the separate ccrnpcnenter
projectile, propelling charger and primer-are loaded into the weapon

separately. First, the projectile is inserted into the breech and rammed

home so that the rotating hand seats in the forking cone -, second,
the propelling charge in one or more cylindrical cloth bags is placed

in the powder clamber immediately to the rear of the projectile;
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and, third, after the breechbla ck has been closed and locked behind
the charge, the primer i inserted i nto th e firing mechanism . In a
special type of sepalate-loading ammunition, the propelling charge is
contained in a cartridge case instead of i m a cloth bag, but the pro-
jectile does not fit into the cartridge ease and is loaded into the
cannon separately. In the case of 120-mm (4 .}-ir . ammunition the
ass ernbled cartridge case i s used to ram the projectile into the weapon.

5. CLASSIFICATION.
a*

	

e-neral.

	

Arnmurnition is classified according to use as service.
Practice, blank, or drill,

	

it may also be classified according to type
of fill-er as -explosive, chernieal, or inert.

Service Ammunition.

	

Service ammunition is fi-red for effect
i n t_-ornbat. Dependent upon t of projectile, it i rn ay b e high-
explosive, high-explosive-antitank, armor-piercing or arrnorrp i e rcing-
capp ed (with or without explosive filler), low-explosive (shrapnel),
cbemicai (gas or smoke), illuminating, or inert (canister) . See para-
graph 14 for description of these types of projectiles and figures 2
to i inclusive*

. .

	

Praeti ee ,bramuni don.

	

Pract ice a, rnmu exit ion is fired for offeet
in :Xamulated combat and is provided for training in Marksmanship.
The projectile in this type of ammunition may have a small quantity
of low-explosive filler to-serve as a spotting charge, or the fill-er may
he inert.

rl .

	

Blank Amrounition . Blank ammunition is provided its small
and rnedium calibers for sucli purposes as saluting and simulated fire.
It has no projectile .

e.

	

Drill Ammunition.

	

Drill or darnmy arnmunition is used for
training in handling and loading

	

"iservic-e of the piece"), and similar
purposes .

	

It i s comp letefy

	

ncrt.

6. NOMENCLATURE.
a .

	

Standard nomenclature i s established in order that each itern
supplied may be specifically identified by name, It consi s of the

type, size, and model of each item? and its use for all purposes of
record is nnandatorY. 'hip, nameIIclatUre is published in the ORD I I
Standard Nomenclature Lists ( N1's o f groups P, R, , and T. and
their exact use will keep to a minimum ary errors which may result
in the stripping, storing, issue, and use of ammunition items.

r

a.

	

TheAmmun; ila ors ld entification Code (A .T.C.) Vmbol has been
established to facilitate the supply of ammunition its the fi-eld.

	

Code
symbols assigned to each item of ammunition in a specifti packing
are to be used in messages, requisitions, and records.

	

These code
symbols are published in OFD t 1

	

NL's of groups P, I ,

	

, and T.
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GRADES OF AIR H

	

' AMNIUNITI N .
A system of grading has been establi :shed for aircraft artillery

ammunitio:x, The purpose of grading is to provide for higher per-formance by aircraft ammunition than I's required of ammunition ac
ceptable for

	

e in ground guns.

	

These grade s are applicable to am . .
munit1om for tlse in 0-mm guns MI, AN-Ma M3, and Bt. . ,/A/F,
37-mm guns Alb-M4, AN-M4, and MIC ; ahd 75-mm guns

	

4,
AN-MS, WA1, and T13EI . The grades are as follows-

Grade AIR-for use in any situation.
Grade NA-for

	

e in any situation except air combat
(primarily for training) .

Steel case rounds or resized case rounds will not be used in
aircraft w e-aporns *

SYVES IN
General.

	

The characteristics of various types of explosive& are
given in T

	

4-205 x Coast artillery ammunition ; TM 9-1900, Arn-
munition, general; and TM '9-2900, Military explosives .

}.

	

f.Isbsi fic ati on.

	

For military purposes, -explc ive s are divided
into two basic groups : Propellants (or low explosives) and high ex-
plosives. One of the chief differences between. these two groups is
in the nature of the characteristic reactions. The propellant is con-
sidered to react by burning, the rate of which depends upon such
factors a!; pressure, grain form, cornpoX;ition, etc. The high explosive,
on the other hand, is used fox its detonating properties which are
vi sue ii z ed as resulting from a n explosion wave traveling through
the high-explosive charge at an extremely high velocity (22 .00-0 to
a x,500 ft :Xsee ) . The velocity of deteriation -X f a particular high ex-
plosive is directly proportional to its density.

Propellants,

	

PrDpellants are used to propel the projectile out
of the weapon at a prescribed velocity . Those currently used have
a nitrocellulose base and are commonly known as smokeless powders.
These powders ire distinguished by such terms as straigbt nitrocellu-
Jose (NC), -or pyre powder; double-base powder containing nitru-
gIyeerirl (N and nitrocellulose . They may be fleshless-nonhvgfo-
scopic (FNH) ; o. simply nonbygroscopie (NH), depending upon
their lash properties i n a particular weapon, Black powder (of gun-
powder) has been almost completely superseded as a propellant by
smokeless powder. The USU-21 form of smokeless powder in artillery
ammunition

	

is a evli ndrieal grain with <)ne- or more perforations
(ch, 3 . sec . II)_

l{iglx Ir;xg i+

	

i c .

	

:gh expktves, because of their extremely
rapid rate of detonation, have 2 powerful disruptive action. This
act 'on, or s..7attc- ei n

	

power, is known

	

s °° risance" and Varies

	

fee
cliff-ee-eril eXJ)l .")s_IveS . The high explosive& more sensitive to impact
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are used as initiators in primers or detonator, whereas the high ex-
alesive s less sensitive to i npact are

	

used

	

as bursting charges i n
shell. TNT and

	

rnpcoition B are the standard bursting charges in
the United States, and aimatol i3 the substitute explosive.

	

Tetra 1
has more brisan-c e than TNT but i s also more sensitive ; hence, it
y s used only as a bursting charge for small prepectile s, of 20-mm,
7-mm, and 40-mrn caliber, and as a booster in other calibers to

initiate the detonation o f TNT or explosive D. Explosive D is the
high explosive least sensitive to impact and tb erefo re is used as tbL-
bursting charge in armor-piercing projectiles where severe impact is
expected. For dgtail and descriptions of explosives, see T

	

9-1900
and T

	

9-2900.,
e.

	

Explossve Train.

	

The arrangement of a series of explosives
beginning with a small amount of sensitive explosive, and Ending

with a large amount of comparatively . insensitive explosive, is termed
an explosive trains- In general, there are two such trains ;

	

The pro-
pelling charge explosive train arid the bursting charge explosive train.
These two trains are illustrated in iIgure 6 for a complete round o f
fixed artillery ammunitiom

10. CHEMICAL FMLERS.
a .

	

Some shell cc7fain a Chemical agent .

	

chemical agent is a
substance which, b

	

its ordiaary and direct chemical action and in
c oncerrtrations attainable in the field, pro ducas Xa toxic or an irritating
(harassing) physiological effect, a screening smoke, an incendiary
action, or any combination o f these.

	

The most common gas used
as a ehemica l filler iX mustard gas, denoted by the Chemical War-
fare Se ."nee !symbol "TV'

	

TEs is a persistent gas; that is, it re-
mains effective at the point of release for more than 10 mutes.
The most commonly used smoke filler

	

white phespbor

	

(

	

P
whiff, in additi on to proci ucin g a dense white smoke, also

	

s an
incendiary action

	

Phosphorus is a solid which me Its at 110 " F.
substitute for phosphorus is F smoke. This is a sulfur trioxide-
chlorsulfortis acid mixture ; no rnask is required for the F

	

smoke,
the smoke being harmless except in very heavy concentrations. In
base-ejection and base-igu itilon smoke rhel l,

	

smoke is used This
i s a hexachl oret have-zinc m

	

ture for which no protection o f personnel
or materiel is required. F

	

her information on chemical filler will
be found in TM 9-1900, TM

	

- 15, and the Ordnance

	

Safety Man-u2 1,
0.0. Fa

	

a. 7224 .

General.
11 .

	

IDDENMICATION.
a.

	

A nrriunitiofl ,s completely id

	

tified, except as to
grade, by painting aid marking (which includes the ammunition lot
number) on erigina l packing containers .

	

Once removed from its
packing, ammunition may be identified

	

painting and snarling on
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the amm unaion items.

	

Other essential information may also he ob-
tained i{om the marking of ammunition iterns. The muzzle velocity
o f projectiles may he obtai-ned from the firing tables and ammunition
data cards-, in case of some rounds of smaller caliber . the muzzle
velocity also appears on the packing box.

Mark ox 11odei . Tc> id-entify a particular design, a model
desi g r at i cn is assigned a t the time the model is classified as an
adopted tom. This model designation becomes an essential part of
the nomenclature and is included in the markinz of the item. Prior
to the World War, the year ire which the design was adopted, preceded
b an I r was used as the madel designation, for example M1914 .
From World War I to 1 Jul y 1925, it was the practice to assign mark
numbers, that is, the word "Mark," abbreviated "Mk.," followed by a
roman nuineral . The modification was indicated by the addition of

I t e the mark: n1i mber. the second by III, etc . The present system
Lr modeI designation consists nt the letter "M" followed by an

arabiq numeral, for example, `;III ." Modificatiors are indicated
aa(iing the letter "A'' and the appropriate arabic numeral . Th°.-X_
- TO L40" indicates the first modification of an item for which
original mode] designation was "MV' Wherever a +`B" suffix appc
i_n a model designation it indicates art item of alternative (or

	

_

stitute

	

design, material ~ cr manufacture,

Ammunition Lot

	

uin1jer .

	

t the time of manufacture every
item cf ammunition is assigned a lot number. Where the size of
the item permits* it is st=pod or. the item itself to insure perrna
nencv of this means of i denrtificatiiorx . Xn addition to this lot number,
there is assigned to each complete round or faxed and semifixed aru-
m ti ; Zi i t ion a a+ ammLnition lot number which serves to identify the c-ofl-
dizions under which -thc pound was assembled and the components
used in the assembly . This ammunition lot number is marked on
every complete round of fixed and serniixed ammunition (except
whale the item is too small) and on all packing cor.-ainers. I. is
required for all purposes of record, including reports un conditii^T,
functioning, and accidents, in which the ammunition is involved, As
far as practicable, all comptete rounds of any partjculaT ammunition
lot a,,-e made up of components selected from the same lot. To
obtain the greatest accuracy in any firiiing, successive rounds should

be from the same ammunition lot wbenever practicable .

J,

	

Painting and N-1arkinga.

(I)

	

PATNTINc.

	

Arnnunition is painter_ p,-i madly to prevent rust,

Secondary purposes are to PFovide, by the color, a ready means of

identification, and, by the use of lusterless paint, for camouflage_ The

color scheme is as follows= r

! __-An

	

17xrj7 ; ,Ra3 ".':

	

.
.

.

	

rh ,

	

baKic

	

cr,]or

	

'ti

	

k

	

i

	

rasi-

	

n{

	

2

	

r{'7 XtiIa .x

	

The

	

i
cxplcvvc-3nctndiarv rrojcciuv has a yfi :l Ow bodL end rvd oRik"e .

74
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High-explosive

	

Olive-drab ; marking in yellow
Armor-piercing containing

high-ex-plosi Ve

	

Olive-drab, marking in yellow,

Armor-piercing without
explosive

	

Black ; marking in white-
LOW-explosive

	

Red ; marking in black
xern k

	

arr

	

; one green band indicates nain-
persistnbt toxic gas; two green
bands indicate

	

t steat toxic gas;
two red hands Indicate persistent
harassl'Ti agent ; and one yellow

band indicates smoke. Marling on
_

	

the arnmunition is in the s
color a X theband,

Blue ., marking in white'
Dummy or drill (inert)

	

Black : marking in white'

MARKING .

	

The, cf)mponentz of artillery rounds are marked
ns fellows-

Projectiles (hgs, 7,
z ncilee or the bo!V.

Ainniunitiiar, Icientificatiorl Code (AIC.) svrnbol on -mparate-loading
shell.

afiber and type of

	

n

	

n :n which fired. ( ..75 H". et

	

''

Kind of il [eT("T_

	

GAS." et{'_

Type and model of prolectIp ""SHELL N160 ." .`FI

	

J_ A_P. , M617aX
etc.

The word I`T1 A 1;R" when p roiX,ct i le canrains s tracer-
TLLot number of loaded projectile . For fxeC and semtftx-ecl rounds, the

lot inumber i5 stet; - ilecf helm t11e TOt attng band, iln wh i ch

	

s:-inn
iti is

	

c -Vered by *. he neck of the cartridge ease . ,

Ammunition lot nuXl"Iber. i n the cage- of 20-mm, 7-mm, and 40-mm
prolectiii

	

nE .
W60t zone X-crosses cr Xgriares) or weight to nearest pound of

loaded proje,-toe_ Excention,, are wmorpjerciing projectiles which
are cornpa ;ients of fixed .reands and ba ignition and base--ej tion
smoke shell.
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WEIXGHT-ZONE MARKING

%L.%%%%6%%
.%%TYPE AND MODEL OF SHELL

J

	

n F

	

_

	

j
k

	

X

	

11

	

! n

	

_

	

VT

LOT NUMBER 0F CASE-X-$

"

	

CALI BER kN D MODEL 0X:	E
Ea XX

AMM1JN1710 "L,,J LOT NUMBER
AN r .

	

" -rfp nfF
11111'.+,1 X+

	

r ?N'&'CArc5
.srffL CASE

TYKE AND MODEL OF 54---LL

76

w,o

Figure 7 - Typical

	

a rk liy of Fixed A rflfrr u nifROn

RA PD 8067ia



A-WEGGH- ZONE MARKING
R-

	

EIGHT TO NEAREST LS.
C-CALIBIR AND Tl'PE OF WEAPON
D -, 9IND OF FILLER
1:- LOT NUMBER OF LOADED SHELL
F,-.TYPE AND MODEL OF SMELL

GENERAL

17

IV IL 15 S. k
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T 9-1901 .
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11lot

	

-X. .

	

-

	

i {

figure 9 - 7ypiccri Markirp:9 of S-eparate-ioadtrrq High-explosive and
Armor-piercing Projectiles (Early Type Grommet fosfening Shown)
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fEarly Type
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ARTILLERY AMMUNITION

_

	

tam

	

d

on ar forward of the rotating

band-

Lot

number of empty

shell.

anufa

cturer`s initials or s3,-rnboL

Caliber

and model of shell,

Year

of manufaX

:ture.

Cartridge

Case h9s

.

	

axed

10)

:

f .

	

Stenciled

	

the

base=

Ammunition

lot number and toad-er's initials

.

For 37-mrr, and 40-mm

rounds,

this ammunition lot n

=ber

appears on the pro) eetfle in-

stead

of the base of the cartridge case

.

Type

arl d rriod ei o f shelf

.

For

75-mm gun rounds-	

"

	

OR

	

AU'

below one diamiet rA Stripe,

indicating

normal propelling

charge; "R J)LT

ED" and two diame

tr

	

stripes

at right angles, irelic

tirEg reduced

charge

;
�SUPER"

indi .,sting

supercharge

.

Stenciled

on the side -of the cartridge case

:

For

75-min gun rounds

-.

" O MAL' beiove one strip

.

indicating

normal

propelling charge

;

"REDUCED"' between two stripes Indi-

cating

reduced charge

;

"SUPER" indicating SUPerohaige_

For

37-mm gun, Mg,	

P

	

M59,

-raurd -	

`37

G,	

g.

M	

1900"

to

distinguish

this from the Imllar round for the I lA n_

Fw

75-mm aircraft gun rounds= "FOR 75-MM AIRCRAFT GTJN'S

. ;'

S

fame-

.d

-on the base

:

Caliber

and model of cartridge case,	

`B

l"' after the model design

:X-

bon

indicates a steel cage

.

Let

number of oa rt r i dge case

.

	

An

"	

X'

appeGrin g after the let number

indicates

a

.

steel cage

.

Manufacturer's,

initials -and year of manufactiara

.

Propelling

	

hares

	

cot

	, see

.

11)

:

`

.l,

	

Stenciled

on each ch	

e

	

section

thereok

Df3!1gnaLion

of section, for example,	

14G+5"

+S	

,ar

Lt

l

	

K,r

or

41NCREMENT," "CHARGE 2,11

Model

of charge, for example, "CHARGE Iii 1X11

:

Caliber

and models of cannon for which adapted

.

Weight

of charge or section,

Weight

or weigb is o f projectiles with	

hicks

charge may

.

be used

.

Powder

lot X i n el odes type o f powder, the word	

;LOT."

initials of

manufacturer,

serial number or lot} and year of manufacture)

.

Zone

-number of each section on the tap end

.

1-To

distinguiNh grew bag charges imm white hag chwW

.M

the cartridge b

:&9

-CE*th for tht

green

bag charges is d y,-d green!	

the

t far whize bag ch argas	

«

White

.

	

Tht

CLoth 13§e'3	

kQ*
;gruxrrs

is dyed 3 briot red- th

;a

ix EC, s W {

:carly

EbzX f	

tiari

Df the 1K3_*Cr 4rsd to iryd»att

then

presence of black pow'de

:

	

r1oVr

	

lasX

* X

.

	

ILgmters

mf 49-dsr maoufaidtlye wi]i tae fPrXrd

in

scr%riee rn io de from ar=i7p) n rC ZZ! c] 01h

.

	

iii

this cast

.

thzX

:j,',enciling

and tbc gvittieg whi-ch holds

i

'hr 1 ask powder	

place ."i

I ] serve to locate the end of tie- propelling dXXe wbich conuir,

20



fe nc ifed on i niter:

GENERAL
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Weight, grade, and grind of igniter powder .
"1 `±

	

1 1 F,R,ar

Caliber and models of cannon in which fired.
Month and year of loading.

	

.
(d)

	

Fuzes (Stamped on 0-te Body).
Type and made] of fuze.
Manufacturer's initials,
Lot number of fuze and year of manufacture.
Action of fuze, for example, "DELAY" and length of delay. i n seconds,

" Q"

(superquick , or time in

seconds on a graduated time ring .
e)

	

Printers

(Stamped on

the Bate) :
Loader's initials, lot number, -and year of

loading

.

Model designatio u.

WEIGHT

OR WEIGHT-ZONE MARKINGS

.

In the manufacture of shell containing explosives or ehemicaI
ageni s, variations in weight occur . Ballistic corrections are provided
in krtng tables for these variations in weight. For most separ4ate
loading projectiles of medium and large caliber, the weight to the
nearest

pound is

stenciled

on each pro3ectilei For fixed and semi-

fixed

shell and for certain medium caliber separate-loading projectiles,

shell

of one lot number falling within a certain range of weights are

considered

to be in a weight zone, The weight zone of the projectile

is

indicated by crosses on 75-mm projectiles, and by squares with a

prick

punch in the center of each on projectiles of 76-mm caliber and

over,

in the same color as the original markings

.

One, two, three

.

or

more

are used, depending on the weight of the projectile- Weight

zones

lighter than that of one cross are indicated b	

one

`"I," or more,

a

s required_	

The

following crosses or squares indic a to '1st a ndard'' or

`'normal"

weight, that is, the range of weights for which no corrections

in

'range tables are required

.

XX

I i htr	

of

	

Pro ;e

tTii r

75-rnm . . . . . .

,

. . . . . . ._ . . . . ._ . . . . . . ._ ._ ._ . . . ._ . . . . . . . . . . . . .

3-'Crr, .

76-rnrit

. . . ._ . . . . . . . . . . . . . .. . . . . . . . . . . . ._, . . .

-mm,

105-

.mm,

4,5-in_F 6--Ir3

. . . ._ . . . . . � . .

	

, .

120-in :n

(4

.7-ire .}_

155-mm, 8-Gee, how

.,
240-mm

how,

8-1tl_

guts, 10-art

.

gLnd above

. . . � , ., . ., ._ . . . . . . ._ . . . . . .

27

. .51.0ndare"

er '"TX rrr+Xl,

.

Weighs 30ne

None

(WCight tO neWest POIAnd Uscd)

(b)

	

mall-calibec

projectiles

;

trench-mortar rounds

;

canister', high-

-explosive-antitank,

armor-piercing, base-ejection smoke' and base-ig-

nition

smoke projectiles do not require weight-zone markings

.

Armor

piercing

projectiles, 6" caliber arid above, have weights to the nearest

pound,
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12 . CARE, HANDLING, AND PRESERVATION.
Ammunition is packed to withstand conditions ordinarily -en-

countered in the field, moisrture-resistant co-nta iners and suitable pack-
ing boxes or crates being used to provide the desired protection for
shipment and storage . Care must be observed to keep packing boxes
from becoming broken or damag-ed. All broken boxes rnx.st re-
paired immediately and careful attention given to the transfer of all
markings to the ri-ew, parts of the box . When the packing box con-
tains a metal 11ner. the liner should be air-tested and sealed provided
equipment for this work is available.

	

This air-testing is 0

	

applica-
ble to cartridge-storage cases for propelling cbargos.

1}.

	

Since explosives are adversely affected by moisture and high
temperature, due consideration should be giver to the following :

( I )

	

Do not break the moistore-resistant seal until ammunition is
to be used. Arnmurttion removed from the airtight contain-er, par-
ticularXy in damp climates . i :3 apt to corrode, thereby causing the
arxarr, umt ion to become unservie-eable.

Protect the ammunition } part3cularl fuzes, from sources of
high temperetures, including the direct rays of the sun_ More uni-
tor m firing is obtained i f the rounds are a t the same temperature.

Ammunition and ammunition coTnponents should be protected
froT-D tnudl, sand, dirt. and water_ Wet or dirty amrrrunillon should
be wiped of at once, 8nd any verdigris or light corrosion removed.
Ammunition should not be polished, however, to make it look better
or bT ighter-

4L

	

]EXpl olive alnm un i t ion . or components contra irnirng explosives,

mov be handled with approp"LPte care at all times_ The explosive

elempitts _2n prIMP15 an( ; fu7cs are particularly sensitive to shook and
high teinPeT -,11 ui e_

	

The adoption of high -explosives such as cornposi_
¬3. pe R Lt olltf, £i ndl t etryW1 rakes :t even more necessary to follow

I }se- pietiX;uX

	

r:cF.

	

.X ibea ; for hr, ndling arrirnuniti

	

n as stated Tv TM
9 .1900,

AmiTlumtion, or components of ammunition, prepared for firing
btit not Fired will lie r eturmX,d to their original condition and paekings,
and r9ppropriately rii-irked . Such ammunition will be used first in
subKequent firinp,-% ii) nrcier that stocks of opeTie4 pickings may be
kept 3( :? MiTlirr7u-P,

f . Do not attempt to dHassemhle any fuze. Any alteration of
loaded a rri n L unit ion except b y the technical service concealed and
under the suppi vision of -A cummissioned officer of that service is
baz :Xrduus and is {}ref-More prohibited (A

	

7SO-10, par,

	

e, 22 Jan

Do not ref l-love prot e-ci inn or safety dev3X- es fr-Qrrr f iAzes until
arigt before u-'e .

22



GENERAL

fir .

	

Cartridge c8ses are easily, rlXt:ted at)d Should by p-otened from
hard knuc-ks and blows .

	

dented cart r :d p (x C01;e rr.a}' reSlil1

	

in loss
of obturaticin, la;R71"1115p ir) the c'harrll%er, and c ;irticultle'X in extr :3CtLon,

j r

	

Do not ren3cwe the -pyebo1t-ait;ng plug from . unf u7ed FFOj eCt ] le,"
>Jnt 11

	

t -lie

	

fuz

	

is to

	

e

	

sentbl-ed

	

*heretu .

	

The pl ag :X pruSri Lied

	

;

keep the fuze opening ire of foreign m,g44er aS %Vefl 1% f-Dr COnVen "

fence 31": 11Arydling_

	

When svparate-1oadir.g p,aj ¬},- tiles ;ire stui ec': is tf»
F1 1? ld .

	

frequ&rkt

	

]Xys

	

XtLcXT7

	

Of

	

tilt'

	

PIU?,5

	

MUSt

	

1 .1-e-

	

E11-Zi(It,

	

fur

	

eVIt1PPce

	

of
c " t

	

r r0 siUti

	

At

	

t Fxv

	

i:i rat

	

k

	

]

	

E

	

Cnrr

	

sic}U,

	

111P

	

t SLT Cfjk :

	

!x7 u

	

b' .

	

(-0-a t e cl
WLth a khln film cat liglit, rLis' .p,eVe1]tl%'c` U01L1P¬ UT10 . to prvX,ew

	

lie
plug t] cira-r stl kiug Lam

	

", rree7ir]g'
_
in the pri)i X'klile_

CAUTION :

	

This hybTicavvi-. :zhoufd be dwrt XpRrin'q1Y .

B]An

	

TilrX : :If1= if Tir Wit!] 4),;p {}t h?FjkX-n

	

cup "-l" Tict be
or fir ,-N! but

	

bf'

	

to dtiX'

	

:-

t toil .
De, tint F : rXL}lt> clurfq_

	

tr :a " lr fo .7f''-X tilt' :ITME`r!_

	

be :jk:e
duciB, w :H -n{pt bt' rirvX-c'LI [_}r

	

i lt : r1F' :1,

	

s]4

	

Will bf'

I .

	

PrE'U1 IUTZX,

	

iTI

	

hand IIi

	

"

	

LTkk l ;r1

	

Y"t-'{IL]T+'

	

tLt

	

X'

	

iX" E` r3

	

iii
L, -1Cast 0f

	

npiXfreX . w1)e

	

four" ai

	

Ii)

	

TX'X

	

X . l c.IXE0

	

'1nJ

	

iri

	

tf:X.-

	

%.t1r=.,,.I

	

I , 1 ;-

MC1,31

	

Manuals a rr(l Field

	

MaTI1] :d ; I} ;]

	

L : ir'

	

k'ti -qX,t d l_

13 .

	

S'PIIt 1

	

' :

	

PH FCA1 - 1 X10 NS I
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14 . DISCUSSION OF PROJECTILES,

Location of fU2es-pint or base-

2525

.a. General . An artillery projectile may be either solid or hc11ow.
When hollow} the projectile may be empty, or it may be partly or
-completely fi l i-e d with explosive,, and ba ve a fuze for the purpose of
detonating the explosive .

	

Service types of projectiles are mentioned
in paragraph 5 It . These types are described more fully in this para-
graph . With the exception of canister, base-ignition smoke shell, and
proof projectiles . artillery projectile although differing in character-
istic details, are of the same general shape, in that their have a cy.
lindrieal beds. and an ogival head., The projectiles vary in length
from ? to 5 caI[bees.

	

Their principaI characteristic differences are in

Radius of ogive

	

maller for low-velocity, larger for high-
Veloclty projectiles .

Rotating band-narrow for low-velocity, wide far high-ve-
locity projectlies,

Base-tapering ('; beat-tai Ied''

	

or cylindrica l ("square*' base) .
Armor-piercing-cap--only for certiain armor piercing projec-

tiles.

Windshield, ballistic cap, or false ogive-when required for
improved ballistics,

ontponent4 of Projectiles . A typical projectile with prin-
cipal parts named is shown in figure 11 . These parts are described
briefly below. Additional information will be found in TM 9-1900.

l

	

LOCATION

	

F FUZES-

	

Ii h-explosive shell ge -nerally require
point-detonating fuzes or time fuzes located in the no;

	

of the shell.
The high-explosive shell shipped unfuzed are fitted with eyebolt-lift-
ing plugs (ch_ 3, sec .

	

to -protect the fuze hole threads and to pro-
vide for eas-e in handling_ Armor-piercing shell require bate-detonat-
ing fu2es with either delay or nondelay act-POxI .

The curve] portion of the, projectile from the point
to the bourrelet, is called the ogive. Since armor-piercing projectiles
have a short radius of ogive for purposes of penetration. a ballistic
cap, often called a false ogi ve 01- windshield, is placed over the armor-
piercing head to increase the ability to overcome air resistance_

BOURRELET_ The bourrclet is the accurately machined sur-
face, oi slightly larger diameter than the body, which begs on the
lards of the bare,

	

1t centers the projectile in the bore and guides it
in its traveI through the bore .

	

Generally, it is at the forward end of
the body, but in the case of the 4.5-inch projectile it extends from the
agive to the beat-tailed base. In addition, some projectiles of large
eai ibex have a front and rear bourrelet.



TAA 9-1901
14

L; ' ;,5

	

!5r

	

T

	

1t

I j''_ .

	

tit I l_

	

]aXXyX x .11

Ilk oti'y

- : ;t

	

i CL, J

	

i:1 i'
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(4) BXivy. While applicable {o the er

	

projectile . . :term
"body". is used to designate the cylindricial

	

. :on Gf the projectile
betwevi} the bou r- e let acid the rotating tsar. .

(5

	

BURSTZNC;

	

14ARGE.

	

The high explo-sr.VS ill the entire Cavity

i n the -4I el l except far space into which the booster er the fuze fits .

Ira the case of chemical shell the bursting cha rg-e of ten-y], is contained

i n a narrow cylindrical bu rster tube fitted in the cenxer o f the shell.

This burstei , for chemical shell ruptures the shell sufficiently to allow

the cheniica l filler to escape withoot excess dispersi-ij I: . The percent-

age of exp.Lasive in shell varies with the type of shell and the following

figilre-s ;ire generally applicable-.

Tppt of $hill
Ptactfi r be weicM o,

High Er

	

IDiXYr

	

:APPros I

1l_16

.3G__4D

0.9-1 .4

D_ .4 -0. 55

.A-rING SAN:) .

	

The

	

t 0 ; ,t_s t7-g J_anLj is a (-ylindri-Cal ring of

Copper Or gilding ,net al

	

I t`5

	

1 I i nko a

	

kiitirled or j eXighened groove
nejr the base of the iproaecttle .

	

It afor('Ls LL snug se,st far the projectile
in the forcing <-une zXr:d crnztXr-z, tby bas& in the bore_

	

As the projectile

mr)-tire

	

forward, tl`t

	

oft rotazIrXg bXjtLcl is evgraveO by the lands of the

bore.

	

Because of conypressil : : of the bRT,.1_ exceSS 71MUl fl Ws toward

the rear_
This

fl DW of F-110a l 'LS t akert 'gyp by pannelures . or grooves . -cut

in the rotating. band_

	

Since the riflinX; of the %-eapon has a helical twist .

I oX 21til)n is i rrtparted to th-zY mo"' . sing projX: t t I1 tf by t he t'raW. raved rotat ing

band_ Try additii)n . the roX ;Hzlng band prevents tlic- escape of the pro-

pollent gases fai - ward of z ETt2 pi (ajecti 1e f.}
. c`Dmpl ctrly filling the grooves

of the ri fri

	

.

Tv-PF oy HASE .

	

Fhtil 1110, ",carfare 10 tt'le rtdx Of Lhe ratattfljX

Land

	

:s cyl I

	

'r, C-;4 t ht- prci l ccti iX iS !::id tc3 1 o h a VtX a

	

' sc luai - e
_ .
base

	

h

	

r3

t apX,rec. car cor7ic`z̀z l .

	

Lt

	

is

	

knu,Nk it as - hoa t-t afled _- FrorrI

	

veIuc11Y

	

ff

2 ,500 ieLXt per secX)aj(9 to vt!lt)c`jtjes IjQlaw th8t of suund, the boat-tail

(Iecre ;j se" 1 hV retavdal'Lon CiLl= k0 air ieX;LAK,IIUCP . by CeLIUMng tire VacuuM

i'r

	

(-c ILIV

	

current S

	

c,,1

	

r.LLr

	

i ri

	

the wake o f

	

the

	

project i l

	

,

	

IncrL-asin ,

,he r:mue . Accordingly. tI,c.	isufiX,j`t,ve i . 1OW -v lXcity,

: I i ;Cj 11] h.-L1 I:-Va, l ;1L -it L, w -XIpon,X A % ,c loci t ies of 2-500 feet per

seconc; or less . Tllc, taper 4 bnijt-taiIed lia-ses k- aries from .5 to

clegrk'esr
;erring pre-

XL'L ? : l X'-,
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-Pigure a

	

- Calked type -of Base Cover for She If With Expio s iv e Filler

caIi tiers . 11-.e base plug also provides a seat for the fuze plug :aXXL

	

fuze.
In the smaller cal ibers, if ari explosive charge is loaded in the cavity of
the projectile, the base plug, is replaced by a base fuze . ThF, tracer ele-
ment, in the smaller cX3libers, is eent8ined in the base of the piajet`tik .
i n a base plug. or i n the base fuze.

(9 X

	

BASE

	

Cove R_

	

The

	

0-min

	

projectiles and projectiles

	

of
7 5-rnrn or larger eaatibez

	

high explosive are provided Mth
a base cover to prevent the loot gases of the propelling charge from
Corning in contact with the explosive filler of the projectile through
joints or pessit)l, flaws in the mrtal of the base . Small and med'Luni
caliber armor-piercing projecti ler, with high,expa si ve filler-and base
fuzes are not ordinarily provided with base c,:X-very_ Ease covers May
be c-rlmpe.d, c;l Red, or welded to the base of the projectile (fig, 12) .

ARMOR , PIE FCC IN'G CAS_

	

Orrtie etrMiDr-piers i rsg pro jest r l es are
fitted with an armor-pies-sing cap for use especiiill5- in penetrating fare
hardened

	

plate_ The cap is made of forgers alloy steel. heal-
treateci to have a hard f-ace end relatively soft but tough core .

	

On im-
pact, tire hardet,ed lace of the cap destruys the hardened face of the
arrr r plats while the softer core of the cap protects the hardened
point of the projectile by distributing the unpack stresses over a large
area of the heard .

	

See also s-ubparagr EXph c

	

(4). below, cirscri bin?
armor-piercing proaect ., ,

WINDSHIELD- The vw-mckhieW. also known Xjs the- false to-give
-03- ballistis cap_ : made of %teEd or alurniriuM {!rid is !SecilrerX to tht-
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armor-piercing cap or the head of the projectile to give unproved ex-
terror bal listies .

12)

	

TRACER, For observation of fire, some shell are fitted with
a tracer in the base . d o some antiaircraft and aircraft guru projectiles,
the tracer ignites a pellet which after bLiCning a prescribed nornbcr of
seconds, detoaate!X the explosive filler, should the fuze fail to operate
against a target . This type of tracer is known as "shell-destroying"

(SID) .

Types of Projectiles.

1

	

GENERAL- Dependent upon type of projectile, ammunition
may be elassified as indicated in paragraph 5. Typical service projec-
tiles are illustrated try figures 2 to 5, inclusive_ More complete de .
scrxptions of the various types of projectiles are givers below and in
JrI 9-1900.

IGIA EXPLOSIVE (H.E.) HELL . This projectile ' made of

common forged steer, has comparatively thin walls and :a large burst-

ing charge of high explosive_ It is used against personnel and mate

Yiel targets, producing blast effect and fragmentation at the target .

It ..v be fitted with either a time or impact fuze, according tc typo

of r _mn desired_
H?GI-]-EXPLOSIVE-ANTITANK (1-LE, A_T.) SHELL. This is a

special type of high-explosive ghel1 for use against armored or con-

crete targets_ Its effect is de

	

_dent uponn the tvpe and shape of its

high-explosive charge_

	

It bia . = a hole in the target

	

It has a conical
windshield which: crushes on the target} and a base-detonating fuze
having nondelay action,

ARMOF,-R1F_Rc1N (A.P_ oiR A.P.C.) PROJECTILF-, Arrner-

piercing projectiles are made of heat treated high carbon alloy steeI.

The head is very h,:=. -

	

for penetratfort ef armor and the body is tough

so that it will withstand the strains imposed by the twisting action of
the projectile t angles of impact oblique to normal . To aid to over_

corning face-hardened armor plate, an armor-piercing cap subpar.

10 ), above) is attached to the head of the projectile .

	

These -armor-

piercing projectile= have thick walls and generally a small cavity

which may be ei t bet empty ot filled with explosive ]D and fitted with
_

	

-.-detonating fuze having a delay action.

	

steel or aluminum

-geld is generally attached to the body or to the armor-piercing

cap b y screw threads or crimping.

	

A tracer may be present in the

base plug or is the base end of the fuze .

CHEMICAL HS1,L. There are tbree general types of chemi-

cal shell. The bursterX the base-eject iorn, and the base-tgrition (base-

emission types. ' ;"he burster type is very similar to high-expinsive

shell- except for type of filler spar . 1D), and the absence of a base
covert . A lane booster charge, termed a burster (subpar . b (5),

28
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above), is used to break the shell body and aid in dispersion of the
chemical filler. In older. types of chemical shell, the nose is fatted
with tapered threads to form :X gaslight joint with the adapter. Mod-
ern types use standard threads with silver soldering for the adapter
and a force fit for the burster casing.

	

Base-ejection shell do not have
a burster, but have are -expelling charge of black powder, adjacent to
the time fuze, which ignites and blows the three of four smoke canis-
ters out through 'the base of the shell_ In the base-ignition smoke
shell, the smoke filler is ignited thr'ough a hole in the base bar the
propelling charge_ Shell of older manufacture have a low-melting fusi-
ble metal plug try this base hole, whereas sell of new manufacttire
have delay pellets .

ILLUMINATING HELL . These shell contain parachute and
iliurninant assemblies which are ejected by an expelling charge adja-
cent to the time fuze .

	

The illuminant burrs lighting up a target arezi.
CAVIS-r5R .

	

Canister consists of a light metal -cylindrical case,
fiIled %vith steel b8lis, cont.Xining no explosives.

	

It is fired point-blank
for effEct against personnel. The case breaks upon leaving the rnuz-
zle of the cannon, allowing the balls to scatter with shotgun effect .

SHRAPNEL . Shrapnel are point-fuzed with a combination
time and superquick or an AA. time fine. An expelling charge of
black powder i :s assembled in the base .

	

A central flash tube connect
the free and base charge, When the time fine has burned its pre-
determined time, the ,magazine charge flashes through tire central
tube to ignite the base charge. This results in the ejection cf the
steel diaphragm, balls, head} and fuze from the case at a velocity of
about 350 Feet per second added to that of the shrapnel -at time of
burst. The case is not r-upt Ltre d. The balls are projected forward in
the form of a cone. due to rotational vOccity, Shrapnel are author-
ized only for training purposes .

(9

	

TARGZT-PRACTICE PPc)_)tciLr_r_ . Target-practice projectiles .
ganerally made of past iron, are provided for target practice.

	

These
projectiles have the same dimensions, weight, and center of gravity,
as the service projectiles they simulate, Some target-practice prO-

jectiles trust be sand-loaded to bring them up to standard weight,
Target-practice shell, including those used in subcaliber firings, some-
tunes contain a black powder spotting charge.

10)

	

DUMMY PROJECTii.Es . Drill or dummy (inert) projectiles
are used with fixed sernifixed, and sep;arate-loading drill rounds for
training purposes . Those which are part <>f fixed and se lfixed rounds
(drill cartridges are usually inert service projectiles, with or without
modifications- Separate-loading dummy projectiles are of two types:
sliding-ring type and internal-plunger type . In the sliding-ring tape, a
tear ring on a Cylindrical sliding assembly simulates the rotating band .
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After the rear band i s seated in the forcing cone o f the bore, the

dummy projectile can be pulled sharply to the rear for a short di5-

tance by means of an extractor inserted in the base end of the dummy
projectile. In the internal-plunger type, are internal plunger, hold to

the rear b a spring, moves forward against the spring when the pro-
jectile is rammed home_ The plunger then snaps back: loosening the
projectiie -n its seat so that it -can be extracted more easily .

d .

	

Armor-piercing Data.

1)

	

The penetration data of -specific projectiles are given in chap-
ter 2, Certain general armor-piercing data, for projectil-es are given

herein, Penetration generally refers to the piercing of armor plate,

whereas perforation indicates complete penetration of the projectile

through one side and out of the other side of the plate .

The angle of impact is irripottant in penetration_ Once the

perforation is known at normal impact, the perforation at any angle

cars be estimated 25 follows :

J'-At arLv ' -, 1r3Ke_

ARTILLERY AMMUNITION

Approximate penetration for different caliber armor-piendng
projectiles is given in Table 1} below .

TABLE 1 - ARMOR PENETRATION TABLE

30

Ct3i ; 4{r

Appmk . art ¬hei of P :n-z-
1rpiinn of ArmQrP101"

¢! 1 COO YOr4-4 i
INOCfiol IrnippcrF a llheX

Approz . Imhrf of Prnc-
Iralion oArn4r Plate

a! 1 OX X 43-rd L
1NPFPRCI Impad)

XI-Pma " I Fm f- 1"l oma+ Fate-

gsnrov4 I bardtn-ed glmeOU7 hardtatd
Plplr XIflle Plrr1e Platt

20-mrn A .P. . . . . . . . . . , 0.9 0_6 7.5-1'fm H_E�

37-nn AA ., AT_ . . 0.7 I X. r 76-mm A.F_ _

3?--rlrrl A. T ., A_ P_C. 2 .3 2.1 3-inch A_P_C . 4 .5 -4_

40-rrlm A.P. 1_7 i -mrn A-P,C_ . . . . . . . . $

57-mmA.P.C. 3.7 I 105-ZTI.'Tl 74_2_, A.T . 4_ vv
'5-m:n A .P.Q. .., , _',8 3.4 1.55-mm A .F_

I
X .5

h+%9 re
10s4)

Per ¬trtila9c
Last irti

P-rrfora fion
Angl.&

I re!;1
PtL ofttoYtPfcFckrdpfian

CX 2S 1$

2 X/2 30 20

10 35 27

15 s 40 34

2 .0 45 41
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:X .

	

Cameral.

	

Blank ammunition is made up for cannon of calibers
up to and including 105-mm for practice purpose& in maneuvers, in
firm g the morning and evening gun, X rid for saluting purposes.

Complete Rouncl . A complete round of blank ammunition
consists of a black powder charge contained in either a loose-fitting
cloth bag which sags around the primer or in one o:r two compressed
cylindrical pellets wrapped in c0opharie fitting around the primer *
assembled in a brass cartridge case . A chipboard closing cup is in-
serted in the mouth of the case and sealed to hold the charge in place
and to prevent powder from leaking out . A 10-gage blank cartridge,
with a suitable adapter made from 8 service cartridge case, is u&ed
far blaryk firing of 37-mm weapons .

a.

	

(;eneral.

	

Moisture-resistant containers are used for practically
all

	

arrnmunit ion,

	

except

	

separate-loading

	

projectiles

	

and

	

primers.
These packing containers are marked to furnish all essential infortna-
rion . Specific packing data far each ammunition item will he found
in ORD 11 Standard Nomenclature Lists .

lo .

	

1}aekin-.

	

Separate-loading projectiles do not require any outer
paekings ; they are shipped unf uzed with an eyebolt-lifting plug in the
nose and a grommet Lo protect the rotating band (ch. 3. sec .

	

) .

	

x-
eeptions are those projectiles having a windshield and dummy pro-
jectiles which are shipped in a CraTe (fig. 21 . Separate-loading prirn-
ers are packed 50 to a sealed metal can (fig. 13 ), and these cans are
packed in a wooden box .

	

I n the smaller ca fibers, other components
and rounds of artill-ery Ximrnunition are packed in a slip-cover fiber
container of the mail ling tube type_

	

For further protection . rounds
assembled with point-fined projectiles May have U-shaped packing
stops fitted into the fuze wrench slorts . These must be removed before
firing. All fiber containers are packed in wooden boxes a. in bundles
of three containers. For typical packing boxes, see figures 14 . 15 . and
2?, arid for fiber can tainers . including the inverted 105-mm type, see
figure 16 . Some of these packing boxes have a eari- iage bait -arid
rod holding and reinforcing the two ends of the box. Bundle pack-
ings are illustrated in figures 17 and 18 . Bundl-es are Crated for over.
sea shipments as shown in h gure 19.

	

In addition to bundle packing,,
separate-loading props [ling charges are packed in hermetically sealed
metal cartridge-storage cases (fig. 20) . An igniter-prorteetor cap, made
of cloth or paper, serves ;-!3 protection to the ignite r end of propelling
charges as shipped.

	

Metal containers are the latest type of packing
for single rounds of artillery ammunition and one. four, or eight
toi,inds of trench-mortar arnmuoition . Rounds far the 1.05-mm how-
itzer, 60-mm and 81-rn rn mortars are packed in standard Fiber con-
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tamers

prior

to packing iix the metal container.

	

Eight

60-mm

mortar

rounds, four light

81L-mrn mortar rounds, or one heavy

81-mm mortar

round are placed in

one

metal container. The

metal containers

are

cylindrical, made

of steel,

and sealed against moisture by a rubber
gasket in

the sealing

cover-

	

A

screw	

;a!nd pressure plate cover ass

ern-

M

	

hooks

under

a

locking

ring

on

t h-e metal

container and prov+cles

pressure

over

the sealing cover and

gasket

.

c .

Sealing

.

Each

container., after the contents are property

pscked, 13 sealed

in

some

tanner which will indicate

whether or not

the container has been tarnpered with, Where

metal strapping

is

used

around boxes, pager

	

a

ks

are

not

necessary and are nc,

longer used

.

d.

	

Marking

for Shipment

.

rENERAL. Ammunition

items are marked as described in

p

a ragr ap h	

11 .

	

Pac

ici ng c-n ntdiners a re rn arked in a ccor da ne e with

Arm

Pegulations, spp-cjfications, and I

.C.

	

regulations.

Each pack-age of supplies turned over for shipment on

a

Government

bill of lading is marked with the following

:

a rn e and

address of d

e stmatio n or port officer

	

(or code
marking)

preceded by word

"To,":

Name

and addr-ess of ultimate consignee, preceded by word

L .For,
. . ,

(c)

	

List

and description of c6ntents

.

Ammunition

code symbol, published in ORD 11	

NL's .

Gross

weight try pounds, displacement in cubic feet

.

The

number of the package or slipping ticket,=

The

letters "U

.S ."'

in several conspicuous places

.

Order

number or contract number

.

(1)

	

Ordnance

insignia,

Name

or designation of consignor preceded b the word

Lot

number

.

Month

and year packed

.

(m).

	

Ins

	

ctor's

star, p

.

The

adhesive sealing strips on fiber containers are in the

same

color as ammunition item, in accordance with basic color

scheme.

Thus, blank arnrnunition has sealing strips its red, to indicate

low

explosive (black powder), It will be neted, however

.

that for

rounds

with high-explosive projectiles} the strips are yellow with

black

marking

.

Wooden

packing boxes are painted or stained brown

;

mark--

i

rigs in yellow

.

Metal

containers are painted olive drab

;

markings in yellow

.

Containers

for green bag propelling charge, white ba

.

pro-

*

-MXy be oirru c e td -on tiedivsd va L packages i ri

;!ar10a43

-xh iPmentr, 'Of pack aig#s od ftipip4 and

vur ;ghts

and 6imenuons	

net ;XiXr1g

s-andard gv

;a

ntitlea,

32
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pe l li n g charge, or section of propelling cberge containing thp, black
powder igniter, are painted with green, white, and red stripes, re-
spectively.

The muzzle velocity of rournds of smaller caliber is indi-
cated on the packing bow.

To distinguish rounds assembled ,xith brace cartridge uses
frcrrn those with :steel cartridge cases, the wGrds {`steel c
r11 arked on those hoxen containing steel case rounds.

Linen data togs, containing pertinent irifcrmation, are at-
tached to s eparate-loading propelling charge& munition data cards
for other ammunition accompany shipping tickets for a rnmunition
packing& Firing table card :X a r X, inclosed in the pack:ngs of tr ench-
martar complete round&

17. FIELD REPORT F

	

IDE ' .

When an accident occurs during training practice, procedure
prescribed in Alb 75D-10 will be observed by the Ordnance officer
under whose supervision the ammunition is maintained or issued.
Where practicable, reports covering malfunctions of ammunition in
combat will be made to the Chief of Ordnance, gieking the type of
malfun

	

iOn, type of ammunition, tarp e of weapon,, the lot number
of the complete rounds o f separate-load iag components,

	

d condi-
t i orls under Which fir e(I
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CHAPTER 2

FIXED AND SEMIFIXED ROUND5 AND

SEPARATE-LOADING PROJECTILES

Se ct eon

	

i

A
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a.

	

General Discussion..

	

The pre nt 0-rum Guns MI, ANT

	

2,
3} and Dr. I-. . A / (British Hi_Fpany uixa, Aircraft) are automatic

aircraft cannon for use against ground targetsand other aircraft . There
are several types of these gurrs, dependent upon the type of adapter
used. However, since they are similarly chambered it is possible to use
the sane ammunition,

	

Ammunition manufactured in the US, m Li&-t

be proof-fly ed in British guns to determine

	

vh ether the lot develops
sufficiently lo

	

chamber pressure for acceptance for firing in British
weapons- If the ammunition is accepted bar both U.S. and British
services, the words "COMMON

	

ININ" are marked or printed on
the packing boxes. The ammunition is fed into the guns by means
of link belts (fig. 23 or a 6-0-rcund drum-type magazine. High
explosive-incendiary (HE-I , armor-piercing with tracer AP-T , in-
cendiary, practice, hall, and dri 11 ammunition types are provided for
the guns, all issued iia the form of fixed complete rounds known as
cartridges . There are two sets of 0-m

	

rounds . Rounds or older
rteanuXacture are the

	

l Mk. 1, /FU E, P.D., 5 Mfg. II-III . ;
AP -Ty 17.51 ; and ball (figs,

	

4,

	

5, and 26) .

	

The exterior

	

l hstic s
of the projectiles o f these rounds differ from each other be-cause- of
differences in weight and shape . The recent rounds,.developed to bave
matched b al isties, are the AF-+I`, T9E5

	

(M95), incendiary, T 1S
(M96) ; IIE-1, x'23 (N197), w/FUR PD., T71E4 (M75) ; and
practice, T24 (M99) (figs. 27, 28, 29, and 30) . The shape, length,
and

	

eight of the se rounds a re ap proximately the sa.me, and a11 ha ve
a pnrpl e annulus about the e prim. er at the head o f the cartridge case .
The bras ectorieX- o f these riew rounds cross at 1,000 yards, at which
range the t irn e of flight ior each projectile is approximately 1 .66
seeands when fir-ad from a stationary weapon with a muzzle velocity
of 2,800 feet per second .

	

The incendiary cartridge is slightly lighter
irt weight than the other projectiles, hence has a muzzle velocity of
2,840 fe-et per scoond.

1 ..

	

Identification . Painting and marking of 20-mm cartridges for
pu. _ . , .uses of identification differ from the basic color scheme prescribed
i r 'rM 9-1900 b TAt all e5se rlt1al information is provided .

	

The HE-1
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projectile has a yellow ogive and a red body; the AP-T, ball, and
practice projectiles -are painted black ; the incendiary projectile is
anted gray with the tip painted blue .

	

See figuT-e s 24 t o

	

X , l

	

lu-6 ve .

C . Fuze8. The HE-I round, Mk. I, is fifted with FUZE, P . D, {
253 Mk. III o r Mk. 11.

	

These point detonating fuzes of British
origin are direct-action -superquick l l s and are not Toresafe.

	

T
E-1 round, T2

	

(M97) is fitted with FUZE} P.r) ., 'I`71E4 (M75),
similar i n internal detaits, but not in shape, to the Mk . III Fuze. See

chapter

	

, section I, For a complete de:Xcription of these fuzes,

d.

	

Cartridge

	

aye_s.

	

The standard cartridge ease is the

	

1AI,

weighing approximately 0.205 pound} the substitute standard. is the

21AIB1. The 12IAIB1 is a -steel case with a deeper extracting

groove machined ire the heacl, anrf is ahaut 0,017 pound lighter than

the standard 11121AI Brass Case .

	

Rounds assembled with steel oases

are only for ground and target use within oonti tie atal U.S . The earlier

standa r- d M21 Case is n o longer manufactured,

	

It differs from the

M31A 1 i n that the pr i m er recess i s adapted to h old the

	

7 (Berdan
Primer. The anvil is not present in this type o f primer but is instead

a component of the cartridge case, Also, the

	

1 has several flash

ve tits ins,eod o f the sin gle vent found in the

	

!2 IA1 Cam

e.

	

Primers.

	

The

	

6-type Primer, containing a

	

.1-grain charge

of primer rniXtUre, is standard for the 20-mm ammunition

	

clL

	

,

sec . III ) .

f.

	

Disintegrating Beat Li nkg.

	

These links, center and end, are

consi dered a& amrnunit i on compoaents similar to small-arms amm

	

i-

tien links (fig. 23), They are stored, issued, and, reviewed in O
11 S

	

-1+

	

They are issued when right- or deft-hand Feed

	

riecha-

nisxn :X-

	

1,

	

1

	

1, -an d T15 are required, exce pt the M 7 'Lirtik which is

issued for the

	

reed Mechanism.

	

Theit nomenclatures and piece
.Marks are as folloves

LINK, disintegrating belt, 20-mm,

	

7

LIIX, disintegrating belt, 20-mr, M3,

	

7066I

INK, end, disintegrating belt . 20-mm,

	

4, B163774

LINK, end, disintegrating 1>e1tr

	

0-rnm, 15 (alternative), B16,3775

: N1pLETE ROUND TABLE.

Data concerning the 20-mm complete rounds and components
therefor are give, in table

	

, chapter

	

.

20. PACKn AND SOIPM DATA.

a.

	

Data concerning

	

0=rnrn 'rounds are givers ire OR

	

I I

	

NUs

F-1 and R-6 .



. *XfrXi4# -X

TM 9 .1901
20

RA

	

PD 26a 15

Figure

	

3 - 20-mm Cartridges fin Link Beft and 20-m

	

Links
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fi,qule

	

4 - CARTRIDGE, HE4+	k . rr

	

fFUZE, P . D .{ 25+3 W. 11"111,

0-rim Guns, M7, A -M2r X13, and $r. H.S.IAI



FIXED AND S EMI FIXED ROU NDSAND SEPARATE-LOADING P R J ECTILES

I. CARTRIDGE, HT.-I, IM . 1, /FUZE, P. D., 253 -KK- R-1117
0-MM GUNS., ICI ., AN-M21 M3, AND 13R. H.S./A/ (fig. 24), is for

use against aircraft arid light materiel targets,, functioning with botb
-explosive atid incendiary effect,

	

The explosive filler is tetr ] and the
incendiary mixture is located in the base of the shel1.

	

After the ,bell
penetrates the target, the high-explosive filler is detonated, the shell is
,Xhaltered, and the incendiary composition is ignited, Its fur is an
in tantaneuus percussion fuze o f the impact type.

	

The fhickne
of the base is onIy 0,1

	

inch and a bas e r,over is present for addition al
protection_

rtw7mFX LiI A.

DATA

-eight of carrmplet

	

roruYd.,.. . . . . 0 .571b

	

Width -of rotating band. . . . . . . . . . 0_203 in_
I

	

gth -if complete round... . . . 7.14 i1r,

	

Typt of base_ ._, ., .,_ . .� . .X . . ., . . . ., . . Square
Length

	

o f

	

ftlzcd

	

proj ec'{ile . .. . . .

	

a,2 2 in.

	

RadiLus of ogivc ., . . . , _ . ._ . . ._ _ . .. . ._ . . ,

	

3 .2 7 cal.
Length of cartridge case .. . . . .. ._ . 4.34 ir :.

	

-Mn2:210 Velocity_.2,800 ft Per 3
aximurn range --------------- . . . . . . . . .

	

5,10G yd

._ .

XMA.ZK1MG3IN h :TE)

TM 9-1901
21-2.2

R-4 PD 80695

Figure 25 - CART FD E, AP-r,

	

75,

	

0-rnrn Guns, M 1, ANXM2, Ma r
and 6r. H* . k

22. CARTRIDGE, AP-T# A175 7 20-N111 GUNS, Nil, AN-M2.1

	

1
AND BR. H. . r/V

	

fib 25), is for use against armor-ed targets.

	

The

projectile is a solid s

	

I shot, turned from cold-drawn steel bar stock.
The base of the projectile contains a red tracer composition which is
sealed in b

	

means of a metaI closing cup .

	

When igrdted, the tracer
burns for about 4 seconds, equivalent to a range o¬ about 3,000 -yards .

DATA

Weight of complete round------ 0.639 lh

	

)Radius of

	

2A9 cal.
Icngth of -complete round. . . ..,

	

7 .22 in,

	

Muzzle vcEo it ., .� , . . . . . . 2,615 ft PCrscc
Length of pr6j

	

le ._._._, ._ ._� ._ ._, 3_25 in,

	

mar-Imurn range---------------------- 6,300 yd
Length of cart-ridge case_,_,_ . ., ., 4 .34 in .

	

Penetration OrL at 0-deg
Width *f rotating bid.., . . ., ., . . UO im

	

obliquity Of f-,CC-h,Tdened
T

	

of

	

qu2re

	

plate at

	

1,00 yd)------------------------ 0A

47
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48

Fig ure 26 --

	

RT
L
DG Fr B a +1,

	

0-mrr Guns, M 1, AN-MA A+!3 F
and B r. H .S . A /

23.

	

C ,TiRYDGE, BALL,

	

0-NIM GUNS, M1. AN-Mr M3, AND

BR . IRi . /A/ (fig. 26), is for service firing against personnel and

light materiel targets. for practice, and fo' pro of-firing. The projectile

i s Similar in shape and ballistic properties to the FMI projectile, but

i s hollow and contains no explosive or tracer.

	

It is rolled from -steel

bar stock .

	

steel closing disk vith a 45-degree chamfer is .-fitted into

the recesses in the base of projectile .

Weight of-

	

complete ;mod. �� . ._ 0.561b

	

-Idth of rotating band. ... . . . . . . 0.203 in.

i.cn

	

3 of complete round� . � . 7M In.

	

7ype of base,_,___ .___ ._ . ., . . . . . ., .X . .. . . .

	

quart
331 in

	

Radius of agXve------- .._ ..-. . . . . . .. . . . 3,27 cal.

Lrength of Cartridge

	

4_34 in.

	

muzzle verity .. . .. . . . . . 2,850 ft per 5ec
MaX1TnuM

	

6,00 yd

Figure

	

7- CARTRIDGE, AP-T, T9E5- W95), 20-mm Guns, M1J
AN-M2, M3f and Br. H. *

24.

	

CARTRIDGE. X

	

-Tj T9E5

	

M95),

	

0-Ml

AN-M2, M3, AND BR. H.S./A/ (fig. 27), is far use against armored

targets .

	

The projectile is a solid shot made from bar or forged steel

drawn steel windshield i crimped iirito rolled or stamped grooves

in the projectile ho cl , the portion cf the windshield over the

	

rnR-

ing acting 2s the bonrrelet of the projectile.

	

The base of the prc-

j ectil e contains a red tracer eampcsition, sealed in by, means of a
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metal c losong cup .

	

The tracer burns for about 2 .25 seconds, -equiva-
1e:Qt to a range of about 1,400 yards.

Weight -of complete round. . . . . . . . 0_57 1b

	

muxgk Vcl.0city . . . . . . . . . . 2,80-0 ft per sec

Length of

	

mpletie round - . . . 7 .22 ire_

	

Maximum rangr.

	

. . . . . . . . .. . . . . . . . 5,900 yd

3.27 in .

	

Penetration (in, jot Q-dtg

Length of cartridge- case---------- 1.34 IFS.

	

obliquity of face-hard

	

-ed

Width of rotating Tea-nd . .� . . . ._ 0_203 in,

	

Penetration i<in_ at 0-dog
Type

	

of base. . . . . . . . . . .. . . . . . . . . . . . . . . . . . .

	

qua re

	

obliquity of

	

boar-ogeneou-s
Radius of ogivr . . � ., ., ., ., . . . . . . . . ._ . . 2 .3 cal,

	

plate aX 400 yd)_. .

Figure

	

8 J CARTRIDGE, Inceindiaty, TI8 (M96J,

	

0-mm Guns,
MY, AN-M2, M3, and Br. H.5 . .,!'A/

25 . CARTRIDGE, INCENDIARY, TI 0196), 0-NI GUNS,
Nll., AN-M2, 513.,

	

D RR. H.S./A/ fig_ 9), is for use against air
craft} funcnonIrlg with incendiary offe

	

, similar to cal, .50 incendiary
cartridges . The body is made of cold-dra ri steel, The nose,
threaded to scrm into body, is made of a die-cast zinc alloy-, -it -is
pairitcd light blue for identification similar to X-,rnall-arms cartridges .
Both the body and nose are filled with incendiary materiel. This
round does not require a fuze, as functioning is initiated by impact
of nose upon target.

DATA

49

X
_

6'-J= - l;PAI --
_ .YAFW. LX . 3

	

1;' JLA C s

t71

TM 9-1901

LIGHT.
BLUE

.,

	

. .

	

(M97), W /FUZE . P.

	

., T7
(M95), XOZO-3111 GtI

	

S, N11, A -MZX N13, AND BJR, H .S./Al (fig .
29), is for use against aircraft and light materiel targets, functiOning
v,rith hotly expl=ve and incendlary effect . Th-e explosive filler is tetryl
and the incendiary rnixtute is located in the base of the shell_ After the
shell genetret-eX the target, its filler is detonated, the shell 'shattered,
and the Incendiary composition ignited. Its fuze is are mstantaneous

Weight of complete round . . . . . . . 0,55 lb Width of rotating baud_ . ., . �� . 0.203 in .
Length of complete round . . . . . . 7_20 in . Typt of X$s , ., . . � ., ., . � � , , . . . . . SgUare
Length of projective . ., ., . . . . _ . . .3_745 ire_ Radius of i+re_ . . . . .__ . . . . .__ . . . . . .__ . 234 cal,
Length of cartridge case. . . . . . . . . . 4,34 in. Muzzle velocity . . ., . ._ . � 2,$40 ft ptr sec

Maximum ranS , , . ._ . . . , . . .____ . . . . 5,700 yd
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pertnssicrn f uze - ` the irnpaet type.

	

The thi cknest of the base i5 ap-

proximately Q2 inch, and abase cover is welded thereon fir additional

protection. This cartridge differs basically from the HFI cartridge,

described in paragraph 21, by ha irkg a painted fuze-

figure 2

	

T CARTRIDGE, HEA y T23 M97), wIFUZE, PXb ., T I E4 MT5 ,

20-rrrrn Guns, M1, AN-M2,

	

3, and 8r. H .S.IAA'

DAIA

Maximum fang

	

. . . . . . . , . . ._ . . ._ . . . . 5,750 yd

RED I=°r
fMior'F1q III, dzA LR .

	

HKASS

DATA

50

RA RD 65137

e ;_,:.tip
XX4d;r,'X Ir. WNI-X .

r

SR

R A

	

FD

	

6513 6

Frgirfa 30 - CARTRIDGE, Pradf-re, x'24 (M99), 20-mm

	

VRS,

MT? AN-M2 F	3 j and 8r . f4,5 ./A/

	

-

RTRXIIGE PRACTICE., 'x'24 (3199), 0R3IM GUNS,

	

1X

A -

	

o A13, AND BR, H.S./A/ (ftg. 30), is for practice firing .

	

The

projectile i5 similar in shape and ballistir- properties to the T18 (M96)

InciEndiar

	

ProJectile but is bollow aril contains no ex plasiv-e, The nose

consists of a zinc die casting as in the T IS X

	

96) Inc-endiary but its

eight is adjusted to give the projectile a weight of 2,000 grains

(0 .29 1b).

	

The projectile body is made of cold-drawn steel.

Weight of complete found_ ., . �� a _57 1b

	

W1dth of-rotting bard . . . . . . . . . . 0.03 in.
Lenrh of complete round . . . . . . 7_22 In.

	

Type of XasX._ ._ ._ .____ . . . . . . . . . . . . .___ ._ . Square
L"

	

tb of projectile . . . . . . . . . . . . . . . . . .

	

27 In.

	

Rid;us of ogi+re_, . . .,X, . . . . �� . . . ._ ._ .

	

2,54 ca!_
Len gth of ca rtridge ca se � _,- . . .

	

-4 .34 in,

	

Mu4;e1e- Velocit Y

	

2, 900 f t per SeC
Maximum range

	

.. . . . . . . . . . . . . . . . . . . . . . .

	

_ .750 yd

eight of cOMPICte faund . . �.___ 0_57 1b Width of rotating Q-X03 in,
Length of complete round . . . . . . 7_22 ir . Type of base.. . . . . . . . . . . . . . . . . . ., . ., . ., . . . Square
Length 9t fumd projectile 3.28 ire_ Radius -oX . . . . . . . . 2 .54 cal,
Length of cartridge case___, . �� . 4_34 in . M".Zle Velocity 2,800 ft sC-C
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i -"A ZINC COATE[)

TM 9-1901

RA FID 90698

figure 3 f - CARTRIbGE, Dri f,

	

ISAT, 20-mm Auto . Guns,
M11 AN-M12, and Br. H.S,IA

28 . CARTRIDGE, DRILL, A.1 1 AL, 0-MM GUNS, rMI ., AN-N121
AND

	

.H.S.A

	

fib,

	

, is a completely inert assembly intend
to pruvi<de a simulated service cartridge for drill purposes and for
testing feed mechanism of the '%veapon . The service projectile and
cartridge case are sjmulat-ed bar a 1-piece easing mad-e of steel, cold-
drawn to size, shape, and weight . The base is threaded to hold a
steel base plug, flanged to provide an extractor groove like that mi
seTVic-e ammunition.

	

Alte-trnative manufacturing designs for this drIII
cartridge have a steel body plug secured in the nose of the cartridge.
Weight is 0 .5'7 pound ; length i s 7.20 inches.

29. CARTRIDGE, DRILL, -*1181 0-IIM GUNS, Ifs
AND .BR. H.S ./A/ . differs from the 118A1 Drill Cartridge par . 28)
in minor internal det-ails of the body and the base plug .



FIXED. AND .EMIFI XED ROUNDS AND SEPARATE-LOADING!PROJECTILES

A - MK .17-X11, MACTI CE ROUND FOR 37-MM C;U N SURCAtIBER, M.i M.
B - M56 H . E NOUND FOR 37-MM GUNS. M4 ANV M 10
C - M56 H.E . ROUN D FOR 37-mm GUNS M?A2 AND Mrf
a - M63 H.F. ROUND FOR 37-MM GUNS

M3.

	

M3A1, M5. M5A I, A-14 D X-X.6

Figure 32 - Comparison of 37-mm Ammunition

53

TM 9- T 901
32

0
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Fr-gure

	

- HELL, Fixecfr H.E. r M54, w/TRACER,

	

D, and FUZE, P.D .,
37-mm Auto . Gums,

	

I A

	

and AN-



TM 9-7901
33-34

FIXED AN D SEMI FF XD ROUNDSAND -SEDA

	

TE-LOADS N

	

PROJECTILES

.

	

SHELL FIX-ED.

	

.

	

., M5 4-X

	

f'TRACER, SIB, AND FUZE,
P. D. } M561	7-M-N AUT

	

.

	

U

	

p, MiA

	

AND AN.

	

(fig, 33 a is
provided for use in the

	

1A

	

and AN-M9 Guns for firing againt air-
craft, lhenru is fitted with a supersensitive type fuze, The same sheIt and
fuze are also used with the AN-M4 and

	

10 Aircraft Gam. How-
ever, when fired from the

	

1A and AN-Mg Guns, the round is as,-
semblod -with the M17 Cartridge C2$e, or for the M1A

	

Gun only,
with the Iii 1 B1 (steel) Cartridge Case .

	

The projectile comists of
a reiat iveI

	

thin-welded shell holy, a tetr l bursting charge, FUN
P.D., M56, and a shell-destro ying ttac-er.

	

The nose i s traded to
re-ce.ive the fuze and the "boat-tailed" base is threaded to receive a
tracer assembly containing a. relay housing, an i

	

iter charge, and a
relay igniting charge.

	

These chatg

	

connect the tracer with a bIaek
powder pellet in the base end o f the bursting charge cavity.

	

The
tracer mss. for about 8 seconds, equivalent to about 3,500 yards,
whereupon the relay pellet is ignited and causes the bur. xu g eha t ge
to detonate i f prior functioning has not been caused by impact

DATA

Weight of complete round.. . . . . . . 2,152 1b

	

TYPC of

	

Root-tailed
Length -of complete roun-d _ � _ 12 .Sl in_

	

Degree of taper base,_�� 9 deg 15 Min
length of fuzed Vmjcctile . . . . . . 5_37 in.

	

Radius of -0givc.4,34cal_
Length of cartridge case, . � . .., . . 8,75 ire,

	

Ltzzlc velocity . . . . . . . . . . 2,600 ft per sec
Width -of rotating band_�. ._ . . . .

	

0 .74 in,

	

Maximum. range , ., .,_, . ., . . ._ .__ , a 500 yd*

RA PD 80709

Auto . Guru,

	

1 A

DATA

55

bILA;-IK -
1 M,ARKIN

	

I N WHITE)

Figure 34 - SMOT, Fixed, A.P., M74,

	

IF ACER, 37-mm

1X

	

r

	

R,

	

7 -1fnf
GUN, 1VII fig . 34), has the same shot as that used in the correspond-
ing round for

	

-3,

	

3A1,

	

, M5A1, and i6 Guns (par. 43 . However-,
when fired froan the

	

1A2 Guts } it isassembled withthe

	

17 Cartridge
Case, which has an extractor groove. The tracer burns for 2,000 yards.

',Limited by abet ]-destroyiitff tffir_ 71%X 'etlml maximum ia $.67S yanlz, har-;sootrL, Aud6,20e Y"S. V-nici!_

Weight of complete round . . . . . . .
I ,ength of comptcte round ._
Length -of proj ilt_,_ .... . . . . .. . . . ..

3.071b
13 .Oi in,
4 .84 in .

Radius of agi,rc . . .__ . � . . . .� .,_ .__ . .__ . cam.
'Ozzele vel it , . . . .. . . . . 2,050 ft per

Maxim= range . . . . . . . . . . . 7,2907.290 yd
Lennh -of cartridge $_75 ire_ PCnCtrat;0n (i n . at 0-dug
Width of rotating band. . . . . . . . . . . . 0 .74 in . obliquity of homogenmus
Type of aX ._ . ._ . . ._ .,. ., . . . . ., ;,X �� , . square plate at 1,000 yd).. . . . . . . . . . .. . . . . .------ 1_2
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Figure

	

5- SHOT, F«cedp A.P.C.,

	

59, w TRACEJ2, 37-mm

Auto . Gun, MI A

RA FD 407 07
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35 .

	

SHOT, MED,

	

,, 3159,

	

lilAE

	

.,

	

7-

	

.N1
GUN, M1 A (fig. .35), has been adapted frorn the 151 Projectile

(par . 42) to provide armor-piercing arnmunition for t

	

7-mrn Auto
matic Gun

	

I1A , and. rno re recently for the AN-M9 Gun.

	

The pry
Jectile body, armor-piercing cap, and tracer are similar to thu- corre-
sponding `pof the I Amor-piercing Projectile, but the wind-
shield is omitted.

	

This gives the

	

59 Shot a biunt flat-nosed appear-
ance, in contrast to the long tppered shape of the

	

S1 Shot.

	

Pene-
trating qualities are not affected, so that both projectiles are about
equally effective against the same types of armor plate.. However,
the effective range is less than that of the

	

51 Shots

Weigh of completc rou-nd. � , . . . . 3 .12 lb

	

Width of rotating band. .. . .- .-- .-- 0.74 in,
Lcngth of complete round .-

	

12.?6 i ;3 .

	

Type of bgisc . ��� .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

Squares
Length of PTojectile ---------------- 4-59 in-

	

Muzzle velocity . . . . . . . . 2,050 ft per sec*
Le

	

h of

	

ftridgn ease.-- . . . . . . . 8.75 in .

	

Maximum range ------------------ 5,790 yd*
Penetration (ire . at 0-dcg obliquity of fAce-hardcrtcd plate at 1.000 yd �� , . . . ., . . 0.f*.

16rDatn far MIA2 Gun . Muzzle velocity for AN-M9 Gory ie 2 .800 feet per se"con4-

,

	

XED5 .PX , N15 ,

	

/TRA

	

,

	

F

T9 319 (fig. 35). differs from the round described in paragraph 5

only in the propelling charge (hence the muzzle velocity) and the
marking o n the cartridge case, which is as follow: "37G, M9, DAV
2800 .N'! See table 8, chapter 5, comp y-et e round table for ammunition
for

	

-men guns, for further details . Armor penetration for this pro-

jectile in the AN-M9

	

run will be much greater than when fired in
the

	

IA2 due to the greater muzzle velocity to which should be added
the velocity of the airpl arne .

4 a

	

,

	

5

	

.

	

., XTT5

	

ii Jk,

	

rX

	

141

	

-MM AUTO.

UN, MIA2, differs from the round described in paragraph

	

5 only

in the method of attaching the atTnor-piercing cap to the propectile

body, which is by means o f a 360-degree crimp.

38 .

	

X FIXED, A. f

	

.,. IN159AI,

	

.,

	

-

	

AUTO.

GUN ; M9, differs from tine round described in paragraph 6 only in

the method of attaching the aring-piarcing cap to the pFoa

	

to ]e body,

whi ch is b

	

means of a 3 60-deg ree crim p.

DATA

57

TM 9-1901
35-38
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RA PT) 80708

Er 9ure 36 - SHELL, Fixe d+ Practice,

	

55A7,

	

/7-RACERf "a rvd FUZE,
Dummy, M50f 31-mm Auto, Guns, M TA2 and AN-M9



FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOAD IN

	

PROJECTILES

39.

	

SHELL, ]MED, PRACTICE, M55A II

	

TR_,k GERX AND
FUZE, DUMMY, M50, 37-1VB1 A [sT . GUNS, MIA2 AND AN-M9

@:: 36), provides practice ammunition for the MIA2 and AN-M9
Guru rX with about the same ballistic charsctet istics as the high-1--x- .
pI

	

ive

	

er-vice Round

	

,54 (par. 33) .

	

The

	

17 Cartridge Case and
a service primer and propelling charge are used. The projectile i.&
.&imilar in contour to, and of the same weight as the M54 Shell, but
has no bursting charge and is fitted with a durnm

	

fuze .

	

In addition,
the shell-destroying tracer of the se7-vice round i-s replaced by a com-
position for tracing purposes only.

	

The tracer, consisting of a red
tracer composition and an igniter eornposition, burns for about 8 se-c-
onds, or 3,500 yards. FUZE, dummy,

	

50, simulates the M56 Service
Fuze but has no explosive elements .

BATA

Weight of complete round. . . . . . .

	

2 .6a 1b

	

Width of rotating band .. . . . . . _ . . .

	

0.74 in .
Length of complete round _ . . . 12_81 in_

	

Typ-E of b:asc ---------------------- Boat-railed
length -of fuzed projectile . . . . . . 5_87 in .

	

Degree o{ taper of base_ . 9 deg ?5 min
1.,ength of eartrldg

	

ease._ . . . . . . . . 8.X5 in .

	

Muzr1V velocity . . . . . . . . . . 2.600 ft per sec
Maximum ranger . . . . . . . . . . . . . . . . . . . . 8,875 yd

	

(Moriaontai ; vertical range is -6,200 yd)

Figure 37 - SHOT, Fixed, A.P . ., M80., w TRACER,

	

7-mm
Auto. Gun, AN-M9

DA TA

59

TM 9-1901
39-40

BLACK,
NNNIEMNEEENW__X

MARWNG
I IN WHITE

	

RA PD 80724

a .

	

i

	

iF.,

	

,

	

Jrf

	

.,

GON,

	

-

	

X

	

flg.

	

,

	

37-MM

	

AUTO.
is used i rX rounds to be fired from the AN-M4

as well as the AN-M9 Aircraft Gun. When to be fired from the
AN-M9

	

the round is assembled -with the grooved M17 Brass
Cartridge Case . The shot is of the same general design as the

74 Shot used with the M 1

	

G

	

(par.

	

4) but is shorter and
lighter. The body is of the uncapped monob loc tie, with the nose
formed to a relatively short ogive.

	

The base c entams a tracer

	

rnpcX-
si t io n for observation purposes which burns for 2,000 yards of flfgh t_

weigh* of comlple

	

r

	

nd ._ . . .___ 31151b

	

Width -of Foisting hared. ._ .__, ., ., 0 .74 in .
Length of eumplett round . ._ . 12_40 ire_

	

Type of

	

Square
Length -of prolcctile . . . . . . . . . . . . . . . . . . 4_23 in .

	

Radius of

	

1.62 ea7_
Length of earndg

	

$_75 in_

	

muzzle Ve1

	

lxg

	

3,050 ft per sec
Prnetr2tion (in . at 0-dcg obliquity of homogeneous plate at 1,0-D

	

2_1
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Figure 38 - SHELL, Fixed, 14,f ., M63, w/FUZE, S .D., A+ISS, ,37-mrn

Guns,

	

3, MW I

	

s, MSA T, and

	

6



FIM AN D SEMI FIXED ROu N D S AND SEPARATE-LOADI N

	

PROJECTILES

41 .

	

HELL, FI E0, ME, M63, W /FUZE, B.D .., M58 1 37-MM
GUNS. M .3-5 MA I, M5, M5A1, AND M6 (fig. 38), is for use with
37-mm tank and antitank guns when fragmentation and blast effect
are desired_ The shell body. 2s a relatively heavy steel casing .

	

The
nose i s solid and formed to a long ogive.

	

The hn se is "square"' and
threaded to receive the

	

S$ Base Fuze which functions with nondelay
action . T'his construction provides a maximum distribution of metal
forward of t h-e TNT bursting charge and for some penetration before
detonation, increasing the effectiveness against targets such as
sheltered or entrenched personnel, trucks, and light-armored vehicles_
The round is assembled with both brass and steel cartridge eases,
Present muzz ie velocity i s

	

,600 feet per second, but founds of earlier
-manufacture mar be found which are lowed to give 2,700 feet per
second -nuzzle velocity.

DATA

cigh - of camplete e urXd . . . . . . . . 3 ",08 lb

	

MUZZlc VC1acity

Len th o : e-ornpl t

	

ro-nd

	

14 DO in

	

In &U, I 3A7 , and

TM 9-1901
4T-4

r̀L ngtlh of fu

	

d prXj

	

. I

	

XAX tn

	

XrX _ . . . . . . . . . . . . .

	

,

	

Xt p

	

s
L X.

	

fl k-

	

. ._ ._ ._ . In I45 and ItifiJA1
Length of cartriag

	

a

	

. . . . . . . . . 8_75 in_

	

Guns

	

, ._ . . . . . . . . ._ ._ . . . .

	

,s 5 fj per see
Width of rnt ;ating band. . . . . . . 0 .?4 in .

	

APPTQMmatir maximum range :

Type of base .

	

SqURTC

	

In M3. 13A1. and M6
Guns . . . . . . . . . . . . . . . . . . . .

	

. . . 9,500 yd
Radius of

	

gX

	

. . . . . . . . . . . .

	

g_9` C;il

	

-

	

1n MS and MSA1 Guns. . . 9-42S yd

RA PD 80712

Figure 3

	

- SHOT, F;xed r A P.C.,

	

S 1 ; w?ITRACER, 37-Iran- Guns- Mar

3A t t M5,

	

5A 1, and

42. SHOT} FI ET). A.P.C ., M51, W/T ACEF, 37-MM GUN Ir
M3, A "Y A 1 . Nf r-), N1 5 A 1 ., AND M h& 39), is provided for use in
-37-mm tank and antitank guris ag8inst light armor and similar mate

riel targets.

	

The shot depends ¬ or its effect upon the force o f its

impact and penetPation ; The use of an arrnor-piercir)g cap especially

adapts it for combating face-hardened plate . Three types of projec-

tile-M51,

	

51B1 and I 51 M-hav-e been manufaCtured for the

round.

	

The M51 B 1 differs from the alternative M51B2 in that the

armor-piercing cap is pointed, whereas the cap of the M51132 is

rounded at the front end.

	

The L151, an earlier design, has a pointed

cap, but differs from both the

	

51B l and ?1151 B2 M that the tracer

c a v it

	

is clused by a st e el washort cri rn peg] to the base of the pr oa cotRe.

The trac-er cavities of the MI51 F3 1 and M51B2 are closed by a metal

6 1
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VATA

1512

disk.

	

In other respects, constrWtort ,is sin . : . r, the projectile being
made up of a ward steel core of body, the :softer steel armor-pilereing
-cap, and a light-weight windshield or false ogive which is crimped or
screwed onto the armor-piercing cap. There is no bursting charge . the
projectile being solid except for the small cavity irl the base. !'his

holds a red tracer composition which burns for approximately

	

sec-

onds, equivalent to abet 2,300 yards .

Weight pf -c6mplete round . ._ . . . . . 3 .41 Ifs

	

]Maximum range (at 45 dcg elevation) _
L-Ength of -com#lete round . . . .

	

14.53 In .

	

I n M3, M3A l . and
Length 0f Proiectile . . . . . . . . , ._ .,_ 6.3$ irL .

	

N!6

	

uns

	

12.850 yd
Length of oortridge case . .

	

. . . 43.75 in .
' :dth of rotatirX band. . . ._ . . .

	

0.74 iii .

	

In M5 --and

	

5A7 Guns. . . 12,725 yd
Type of boss

	

!Sgware
Pe

Radiu5 of ogiXXe (Ealse ogiXre)

	

8,96 r" al .

	

netrX`ixm (in-

	

. f- dXX

X.rxXiX

	

XreiXcitXr ;

	

ObiiL:

	

!y of far X_-rXardcried
IX X.r x X iXplat¬

	

ax

	

1,000

	

yd) . .

	

. . . . . .

	

.

	

. . . . . . .

	

.

	

2 .1
In

	

3, M3A ] , and
MI6 Guns . . .

	

. 2,900 ft per scca ;	Penetration (ire . -art 0-dcg
In N15 and iSA1

	

obligw-ty of homogcncous
Guns

	

. . .

	

. . . .

	

2,BS5 ft per sec-

	

piatc at 1,000 yd) .

	

.

	

,

	

. . .

	

. .

	

2 .3

t -Fo. mu:d i with brass cars riid xc cases . 2 .$0a fret per se coin-d rar rounds -St h ax s-el -&

Rcu rkds o f

	

cp r i i-er man, Fact u re

	

have

	

mw31v

	

v.!XI-aciEy

	

of

	

2 .600

	

fCC t

	

%X%T

	

!t*C531d

	

Id¢in ELfi ealibn

;,r-ovided h3 - mvrk mg qrT packing boxes,

SHOT. F IXER, A.P, . 51 -74, A r' TRACER; 3 f -1NI NT GUNS . M3}

113A1, M,53P, t11,3,11 . AND 110. has same projectile as that of correspond-

ing round for MIA2 At,1torriatic Gun (par .

	

4 ),

	

However, when to be

i`ireX2 from the tar:

	

. :1d antItaak guns, the

	

j-oXeetile is assembled with

the M16 Cartridge Case, which has extractor rim instead of extractor

groove. The projectile is of the monobloc: type, the body being of

solid. steel except for tracer cavity in base. Like most urncapped arrflor-

pierclrng projecti-- .3, the nose is iorrned to a. relatively blunt point

While capable of adequate performance against hornogerlecus plate,

this shot has been found to be less effective than the capped projectile

against r-e-hardened plate ()f the type
now being encouTvered in the

fi cld arld is now used for service firing only in certain theaters of oper-

ation. The tracer burns for 2,000 yards_

eig -	A cm-rtiplete round

	

. .

	

3,07 Ib

	

Maxim Lim rangy (at 45 dcg)

Long .

	

- complete round . . . . f,J,03 in .

	

In 'N13- M3A] . and

long", -U_ projectile ., , . . . . . . ._ ._ ._ 4.84 in,

	

8.725 yd

IenpXth of

	

8.75 3'n_

id -- f3 -of rotating

	

hind. . . ._ . . . . . . .

	

0.74 '113_

	

I r=

	

S and

	

M5A 1

	

Guns . . .

	

8,625 yd

Type of base

	

. . . . . . . . . . . . . . . . . . . . . . . Squarc
Penetration O» . at 0-de-@:

Raciius of og,Lvc . . . . . . . . . . . . . . . . . . . . . . . 1 .52 -cal,

	

liXrst

	

f face-hardcrX d

XIuzXle veloXXtXr ;

In

	

?113,

	

M3AI,

	

ariii

	

I}late

	

at

	

1,000

	

Y3) . . . . . . . . . . . . . . . . . . . . . .

	

1 .5

6 Guns � , . . . . . . . . .

	

2,900 Et per scc

	

Fenetrat+on { :n_ at !O-dog

13X MS and

	

SA l

	

obliquity of ho-nogeneous

Guns

	

. . . . . . . .

	

:

	

. .

	

. . . .

	

2.855

	

Et

	

per scc

	

Plate

	

at

	

1 .00

	

ydl., . . . . ._ . . . ._ .__ . . . .X � ,

	

2 .0
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Figure 40 - CANISTER, Fixed, X1+12, ,37-corn Guns, M3 r M3A F,
Ms r MSA 1, and

Try 9-1901
43--45

-_ BI-ACK
' .MARKINGG IN VVH!rr'_l

1R.A PD 00

44 .

	

CANIGSTE11 ., FYX'Ff1_ Mgt ; 7-MM ( :IINS, )L3, 'V13 1, IV15),
5A I , AND M6 X Fig_ 40), is provided for 37-mm tan and antitank

guns for effect against personnel_ It is assembled with the M16 Car-
tridge Case . Tlhe canister -consists of a terneplate cylinder sealed by
a metal disk at each end and beaded near the base to insure firm -seat
ing its the cartridge case . The filler consists of 1

	

steel balls, each
about -Y8-inch diameter', imbedded in a resinous matrix or binding
material . There is no bursting charge or fuze . The case is ruptured
by the shock of discharge -and bursts within 100 feet of the muzzle of
the gun. vrojecting the balls forward iTi a cone-shaped patter-n at
velocity closely equal to that at the muzzle . This canister ammuni-
tion is effective against unsheltered perxonn-El up to around 150 to 200
yards. Ability to penetrate materiel is limited .

Wci0i1 of 00-nOrtv rpund . . . . 331 Ifs

	

Length of Canister

	

.

	

E36 in .
Lrnyth o; corn-plete roan( . 14_x,3 irti,

	

Length -of carkridgc cwse

	

X_75 ,n .
muxxlic vel06ty . . . . . .

	

2 .560 ft Pcf Src

HOT. FIXED, T}P., M31 AL

	

v /Fr1RACER, : 7-iNINI GUNS,
M3 . N13A l , N15, AND MG, ]gas the same cornpotyents as used for the
51 A2 Target-practice

	

oXind described in paragraph 46, except that
the windshield is omitted_ As a result, the projectile ha-s a blunt flat
nosed appearance, in contract to the long ogival -nose of the

	

SIA _

WeiXfit ()f c(w3nj)le'tr. Maind. . . . . . . . 3,34 IE)

Leng1 h of -comp?ete round

	

. _

	

12 .62 111.

Length

	

or projuet ile_ . . . . . . .

	

. . . . _

	

4 .4.3 in_

Length of -cartridge c-ase . . . . . 8 .75 ir: .
Width cal rotntin kraXriX . ._ . . : . . . . . . 0 .74 in,

Type

	

of

	

ba-s

	

.

	

. . . . . . . . . . . . . . . . . . . . . . .

	

Sq klv re

F

	

:XdILJ%

	

0(

	

0i;Ivc . . . .

	

. . . . . . . . . . . . . .

	

.

	

F_96 ca1,'X

DATA

DATA

-Far

	

F}YcXa;r.� [r.I} 1_5' inch-Ps ferrwiril ol thr bourfiolet_ oil which point the! rtcse ends in
a 8 a t irryrtitfid

	

siiirlacc- a pp roxLrnauel k-

	

1-1

	

s ncht`s

	

i :,
s-Aulhoraa-ed w-trrrily i-, 2,4S(i ferx Vx"r rx-vund, ba: nri found& LSavu kX-rirn niornufa-ttvYed

with thiti %?cigCLtv_

63

MUZZIL, velocity ;

I n 'LYi3, M,IA 1, and

Orns . . . . . . . . . . . . 2,600 ft per sec -

In MS -and NISAI

Guns.

	

. . . . . . . . . . . . . . . . . . . 2,550 ft per we

Maximum range :

In W, WA1, and
TVI6 Grim

	

5,M yd
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Fi !gure 41 - SHOT, Fixed, T.P .r

	

51

AL, wITRACER, 37-rn	

urrs,

M3, M3A I r

M5r	

SAI,

and	

6

y

	

.,

T

.

P,

.

N151

.-k2,

	

/

j 11f1	

,

31'

..-MM

May NEW

.

NJ

.-t,

NtiA l,	

.

41), simulates SHOT, fixed,

A.P.C .,

M5 1, w/T	

AC

	

I

, f or practice firing from tank and antitank

guns.

Components are the same as for the service -round (par

.

42),

except

that the projectile body is a solid slug having the same over-all

dimensions

a5 combined body and armor-piercing cap of service shot,

DAtA

Weight

{3t eornplute roand-

. . . .

	

3_39

lb

LXngrh

of compktc round

.

14_5,1 -3n-

Length

of projc-ctiEe

. . .

	

.

_

. . . . .

6-21 in

.

Lcrlgth

cif cartridg

.c

vase

. .

	

8.75Irt_

Width

of misting band

. . . . . . . . . .

e

.74

-1n

.

Typc

of base	

Sgvarc

Radius

aE ogivo (false ogive)

.

	

3.96

cal

.

Muzzle

velocity

:
In

M3

.

M

.3_A.1,

and

M

6	

G

unS	

_ . . . . . . . . . . .

	

2

foo ft p#r sec

in

FMS and M5A1	

.

Gins

	

. . . . . .

, ---------	

ft

Per sec

Maximum

rangv, Cat 45 dcg)

;
In

M3, MM 1

.

and

N16

Guns ,

., . . . ._ . ._ . . ._ . . . . . .

	

12,050

yd

In

M 5 and NTSA 1 Cruns

.

	

11 .900

vd

DATA

64

OLIVE

OR KD

IWkRK'.NG,

NY=L_	

1

"'ELL,

fixed, H

.E .,

M54, w

;ITRACE

r SD, QrkJ FUZ

.E,

P

.D.,

M;56,

37-mm Auto

.

	

Gun-Sr

AN-M4 and	

10

(Aircraft)

P.

D

.,

	

31

_MM AIITO

.

CtI	

S%

	

-M4

AND X110	

AIRCRAFT)

X

fig, 42), -has the same shell as used in rounds for	

1

	

and

AN-Mg

Autornatic

Gins described (par

.

33)

.

and is adapted for use in the

AN-M4

Air-raft Gun by assembling it with the Mk, IIIA2 (brass), or

k .

I I IA2

.

	

(steel)

Cartridge Case,	

Because

of lower muzzle ve-

locity,

the sbef-dentraying eIernent operates at about 2,000 yards,

weight

of corr_-plete round

. . . . . . . .

	

1.93

1b	

Wi-dtl)

of rOtating hand_

. . . . . .

	

a_r4

ir-

Lc:Rgth

-of compute rokind

. . . . . .

9-75 in,	

''yXPc

of ba

. . . . . . . . . . . . . . . . . . . . . . . . Bob-tailed

Length

of fuzed project'Lyc ------	

5,3;

7

:n .

	

Degrce

	

taptr_ ._ . . . �� .r, . . . . .

	

dog

15 miry

Length

Qf cartr

:d ;Xe

ease

. ._ . . . ., . .

5,69 M_	

Radius

o

:

ogive

. . . . . . . . . . . : . .,

_ _

. . ._

4,34 cal,

UZZIC

VCEo6ty

. . . . . . . . . . . .

2,000 ft per 5

;cc
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FIXED AND SWIFI ED ROUNDS AND SEPARATE-LOADING PROJECTILES

figure 43 - SHOT, Fixed, A .P ., X180, w/TRACER, 37-mm Auto. Gun.51
AN-M4 and X4110 Wrcroft)

FIXED. A+P_ .

	

Rt 37-MM
GUNS, AN.M4 ANI} M IO (AIRCRAFT) (fig, 43), is the same as that
for the Automatic Gun AN-M9, except for the cartridge case.

	

For the
A1 -I

	

4 and M10 Gun the Mk. III A2, or a lternat ive St eel Case Mk,
11IA B 1, loaded with a E

	

aIler propelling cbarge, is u

	

d 1n the round_

eighrt of complete round_._, . . � 2.25 1a
Length of complete round . . . . . . 9,34- in .
Lengtri of projectile . . . . . . . . . . . . . . . . . 4,23 in .
Length of cartridge case . . . . . . . . .,

	

5 .69 ire.
Width of rotating band. . . . . . . . . . . .

	

D_74 in.
Type o

	

} ar c, . . ., . . . . ., . . .� . . . .___ . ._ . . ., Square
Radius of c i:XX . . .. ._ ._ . . ., . . . . ._ ., . . . . 1 .62 ical .

40

sr

DATA

6 -Rounds -of oLder manwfsvture have muzzle vela-c-ity of 1,6510 feet Ptx 3"Clrid .

DATA

65

0-4 9'7_X

__-
1MA:ZK1hIG IN WHITE'.

	

RA

	

Pa

	

80719

Muzzle Velocity . . . . . . . . 1 .825 ft per scr.*
Maximum rang 6,700 yd
Pcnetration (in . a1 Q-dieg

obliquity of fare-hardened
plate ;at

	

1,000 yd) . . . . .. . . . . . .. . . . . . . . . . . .
Penetration

	

6n . at 0-deg
obliquity of hornoMeour,
plate at 1,00 yd . ._ ., . .. . . �� .� , � ,

-U-W MAMMON.-

TM 9-1901

IMARK".- INWRITE I

	

RA

	

PD

	

807113

SHELL, Fixadr Pradice, M5 5A 1, w TRACER and Fib
Dumm y M50, 37-mm Avta. Gurrs, AN-M4 and M70 fAF'rcraftX

ELL, FIXED., PRACTICE, M55AI, 'W/TRACER, AND
FUZE, DUMMY. MXO, 37-MM

'
AUTO. GUNS, AN-M4 AND M10

(AIRCRAFT) (fig. 44), differs fram that described in paragraph 39
cnly 1rY that the

	

k. III A2 or a It ernat i ve steel Cartridge Case

	

k.
111

	

B1, and a smaller propelling charge are used .

	

It provides prac-
tiCe arrlrnunition - far the AN-M4 and MI 0 Guns with baIlisti-c prop-
erties similar to those of the- M54 H.E. Mound.

Weight of complete round. . . . . . . . 1_93 ?b

	

Width of rotating bend,�_. . �� 0,?4 in.
Length of comPlete, r#«nd . . , _

	

9.75 i n.

	

Type

	

of

	

b

	

� . �. . . � . . . . . . , . .� .

	

X

	

tXx

	

i

	

X
ngth of ftized projectile....__5_$7 in_ Degree iof taper,_ . ., ., .� ., . . ., 9 deg 15 Min

Length of cartridge case----------

	

5.69 -3n .

	

R adiur, of ogive . . . . . . . . . . . . . . . . . . . . . . . .

	

X4_34 cal.
MUZZIe v-Sledty ., , ., . . . ., ., 2,000 ft per Ste
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FIXED AND BEMIFI ED ROUNDS AND SEPARATE-LOAD IN

	

PROJECTILES

50.

	

CARTRIDGE, BLANK, 10-GAGE,

	

4ABI CU

	

, M1916.,
N13- MA I, :1M5 . AND

	

(fig. 45), consists of a commercial 10-gage
bIank shotgun shall leaded with 8 grains of black powder and contain-
ing dry 5elra wads_ For firing

	

itb the 111E19 16 Gun, the blank cartridge

is used with ADAPTER, MI ; in the M3,

	

3AI,

	

, 11h5A I, and MI6

Guns, the cartridge is used with ADAPTER, 1%12-

a .

	

Both adapters ar-e made up of three pa its---a modified service

cartridge ease ; a l finer of steel tubing which extends through the car

dge ease and acts as -, seat for the blank cartri

	

and an alum

or steel bushing-

	

The bushing serves t o seat the Iiner firmly in

	

posi-

tion and to protect the neck oC the cartridge case during handling and

loading into the gun as well as to protect guru parts from damage dur-

ing f5) ring .

The M16 Camidg e Case is used to make up ADAPTER, M2,

the primer hole being enlarged to seat t liner, This liner extends

through the cartridge to a distance just short of the mouth of the ease.

The fTDnti end is threwded and screws into the steel bushing. When

fully seated, this bashing protrudes approximately ore-quarter Inch
beyond the cartridge case mouth.

A modified Mk. IA2 Cartridge Case is used to male rip the

	

1

Ado 0ter.

	

XrY this adapter, the hushing extends approximately 1 ;4a

inches beyond the cartridge case mouth, hence, when this amm-unition

is '3oaded into the gun, it extends into the bore of the gun for approx-

imately that distance. In firing with either the 1 or the M Adapter.

the percussion element of the blank shotgun cartridge serves as the

primer.

DATA

M1 916 G,rn
Aka. MU a , M5 end MW,

and M6 fir+*

Weight of adaprtcr, w/ 0.87 fib 2_00 lb
Weight Df adapter, w c T'tri ., . . . � ._ . . . ._ . . ._ 0_91 lb 2,04 lb

Lmgtli of adaptfr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.00 itM . 9 .00 in .
Length of cartri fc case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . aA4 :n . 8 .75 in.
Length of blanlc cartridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.85 SIB_ 2,85 3n .
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1 . A MUI TIONI BLANK, 7-ITEM GUNS, X13, MAL N15,
I5 L,

	

N_D Mfg fig, 46), is for sirnuiated fire and for saluting pur
poses_

	

It consists of a brass or steel cartridge case, 4 inches long,
which contains a service primer and a 3 .2-ounce charge of loose black
powder.

	

The powder charge is held i n posit-ion around the primer by
a closing cup made up of a felt inner padding and a thin pulp-board
front surface .

	

The closing cup is seated in position with P ettimar<
cement about five-eighths inch from the front of the cartridge case,

52 . CARTRIDGE.. DRILL,

	

1, '/FU E. DUM0i . M50B ,
37-MM AUTO . GUNS,, M1A

	

AND AN-M9, simulates the 154

	

.E.
Round for IA and AN-Mg Guns . It consists of the steel Cartridge
Case

	

17B1, assembled with are

	

54

	

hell and an

	

5OB2 (1-piece,
r,t e e1) lDummy Fuze .

	

The shell-and case are held together by means
of a steel retaining rod, one end of w hicli is inserted into the efargod
tracer cavity i a the base of the shell .

	

The other end is screwed into a
cartridge case p lu g arse rnbly which rak es th e place of th e pti rner . Th is
plug assembly is inserted with a force ht in the primer hole.

	

A copper
plug is assembled in the base of the plug assembly so that the firing
pin of the weapon will not be injured in simulated firings.

DATA

Weight of complete round. . � , . � 2,67 lb

	

width of rotating ban-d . . . .. . . . . . . . 0,74 in .
Ungth of compktc r-oand _ . . . 12 .91 in_

	

T'Ypc -of base . , ., ., ., ., . . . . . . . . . . Bow-tailed
Length Of fLlztXd proJectile ._ ._ ._ ._ 5,97" in_

	

Degree of riper -of base_ . 9 d

	

15 mlin
Length of cartridge case,

	

8.75 irk

	

Radims o

	

4,34 cal .

5,3.

	

CARTRIDGE, DRIT.L, M 1 ti 7-11MM AUTO.
AN-N14 AND M10 (AIRCRAFT) - simulates the

	

54 HZ. Round for
the .37-mm

	

-M4 and MID Guns .

	

It consists of a I-piece malleable
iron bodv which simulates the fuze, sheI1, and cartridge case o f tlXe
M54 Round and a steel base which is screwed into the body.

	

The
base contains a copper plug held therein by a steel spring, steel
washer, and cotter pin.

	

The pIug is . made of copper so that the firing
pin of the weapon will not be injured during simulated firings . Weight
of complete rend is 1 .93 pounds; length of complete round is 9.75
inches.

54.

	

CARTRIDGE, DR IL:L., M13, 37-MM GUNS, M.3, M3.41 . 9 M.5X
MAI, ANL) M6 (fig . 47), is a completely inert cartridge which -simu
lates the

	

51

	

er vi ce Round for use in dri11 .

	

It ccnsfists of a modfied
51 or

	

51A Target-practs-ce Projectile which in turn closely re-
sernbles th-e I51

	

,P. C. Service Pre 1j ectil e for these guns), an

	

16
Cartridge Case, -and a steel

	

toifling bar with a nail-like rhea d and a
threaded forepart. The retaining bar extends the length of the car-

6969
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M5 1 M5A 1, and

	

6

DATA

DATA

BLACK
(MARKING IN WHITE)

Figure 47 -- CARTRIDGE, Drill,

	

73, 37-rnm Guns, M3, M3A 1 r

tr Idge ca8e azid screws into the base o f the p-rojec t ile when the drill
ca rtftdge is assembled. The projectile is rne dsfi ed - f or this purpose by
lengthening the tracer cavity of the target-practice prejectil-e to .3P_

proximately

	

inches and threading the drilled hole.

eight of Complctt round .- . . . . 3 .20 lb

	

Length of cartrid

	

In.

Length o4 q[>rnpletc round__ 14.54 in_

	

width of r-otating hand_, ., .,.. . ., .. 0 .74 in.

Length -o

	

5.21 In .

	

'ype of

	

Square
R&d:os of ogivc (false

	

g3 e . . . . . . . . 8,9.6 cal,

5.5 .

	

CARTRIDGE, DRILL, M__.. J5X, 7MINI GUNS., M3, WAL
,115,_ M5 1. AND M6, simulates the M-63 H.E. Round, It consists of
the

	

6

	

hell with are adapter screwed into its lease, the

	

16 Car
tridge Case, and a steel retaining rod.

	

The retaining rod has a rim at
one end to seat it in the primer hole of the ease, and is threaded at the
other end to be screwed into the adapter of the shell. A copper plug

is heXci i r1 place in the base of the retaining, rod by a plug pin s o that
he

	

ring pin o f the weapon XXil l not be injured in si rnulated firings,
half-inch hole is drilled into the side of the cartridge case for pur-

poses of identification,

Weight of complete round, . , . . . . a .20 lb

	

Length ;' ' partridge case., . . . . ., . . $_75 ire .
Length of cornpkte round . . .- 14,0943-

	

Width Oi minting

	

0_74 117 .

Length of projectile ._ _ . . . . . . . . . � . . 15 .02 in,

	

Type of base_ . . �� . . . . . . . ._ ._ . ., ., ., ., Square
Radius Of Xgi

	

.___ . .__. . . . ... . 1 �� 8_97 cal .
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Section III

AMMUNITION

56.

	

ENUERAL .
General Discus&ion t

	

Sometimes referred to as the "B ofors"
gun,

	

UN, auternatic, 40-min,

	

I1, its primarily a, rapid-fire automatic
gun for antiaircraft defense, but can be set for a single shot.

	

The gun
is fed -Xy an automatic mechanism into which 4-round charger clips
are loaded b

	

hand.

	

Use o f the word "cartridge" t o indicate a com-
plete round of 40-mm fixed ammunition resulted from a joint a gree-
ment of the

	

. . Army, the

	

, . Navy and the Britisha
I).

	

Interchangeability . Since the

	

1 Gun is basically the same as
Navy and British 4D-rrnm guts, the ammunition may he interchanged .

c.

	

Ydeatification.

	

Rounds of Army procurement are painted and
marked for idcntifcatton in accordance with basic color scheme pre
seribed in TM 9-1900 and in figures 48, 49, and, 50,

	

In other eases,
painting and marking may follow practices of other services,

Fuzes .

	

Four models of supersensitive point detonating fuzes
have been used with 40-mm high-expIosive shell-FUZE, F, D ., Irk_
2 7 (Navy ), FU ZE, P,D ., M71, FU E, P.D.,

	

64A1, and FUZE, P. D.,
S 1, Ilk . I (ch,

	

, sec . 1, and pa r . 61) .
e .

	

Cartridge Cases . CAF, cartridge, 40-mm, M25, or M=1,
is used with 40-mm emmunition of Array procurement,

	

The i

	

B 1
Case, made of steel, differs from the

	

15 in having a tbinner head and
primer seat, and weighs approximately 0.31 pond less.

	

Ammunition
of Navy design will have the

	

k_

	

or Ilk, -2-Noel. 1 Bra .Xs Case or
the Ilk- . 3 Steel C2Se, the brass ease weighs 1 .89 pounds and the steel
ease weighs 0.36 pound less_

	

Ammunition of British design

	

i L] have
the

	

2

	

ase, which d i ITers f roar the Ameri can st an dard c ase in tha t
the primer hole is threaded to fit the E3rrt1sh primer.

f.

	

Primers.

	

PRIMER, percussion, 55-grain, M 8A I, is standard
fGr rounds of Army procurement, but the earlier standard

	

0-grain
T

	

AI Primer may still be round in rounds of less recent manofae-
ture . Alternative primers are the Mk. 2

	

Navy Primer and the IId 8B
Percussion Primer.

	

Rounds with CASE, cartridge, 40-mm, M22, and
thosE manufactured according to British design, will have PRIMER,
percussion,

	

Y cartf dgeX,

	

To, 12, Mk. 11'/L.

	

For descriptions of
these primers see chapter 3, section III.

COMPLETE ROUND TABLE.
of

	

Data concerning the 40-rnrn complete rounds and components
thereof are given try tab[c 10 . chapter 5,

a. Packing and shipping data are given in ORD 11

	

NUsP-5 afldP- _

71
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Figure 48 - CARTRIDGE, AP-T,

	

l8 T AI, 4Q-mm AA. Guns
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59.

	

CAETRID E, AP.T.

	

MRI AL,

	

;NIM AA .

	

U

	

(fig. 48), is
pr-ovided for the 40-mm guns for flriTtg against armored targets.

	

The
projectile is a monohl oc type, of so I id steel,

	

tracer cavity in the
base holds :a red tracer composition .

	

The nose of the body proper i s
shaped to a relatively blunt ogive .

	

However, along false ugive is pro-
vided, for better ballistics, by securing a light-weight windshield o r
false ogive to the

	

of body b

	

a 360-4egree crimp just forward of the
bour-relet . The I 81 1 Shot h;2s no armor-piercing cap. The length
of trace is 12 seconds .

RATA

7` 9-1907
56-61

0.

	

A TRID

	

IE } AP-T, A181 5 4(I-MM

	

A. GUNS, is an earlier de-
sign o f armor-piercing shot which is identical with that described i n
paragraph 59 except that the windshield is secured to the body of the
shot by rneans of an adapter .

	

For data refer to paragraph 59-

61 .

	

H.E., MK .
(NAVY),

I (NAVY), W/FUZE, MK. 27
0-MIVI AA . GUNS, has a she I l very similar to the I k 11

Shell (described in par. 6

	

used with rounds of Army manufacture,
End functions like it .

	

For Navy procurement, the shell is fuzed with
the Mk. 27 Navy Fuze and Cartridge Case Ilk. 1 or Mk_

	

_

	

Standard
Navy primer. i s the

	

k

	

2, a press-in type ; earlier standard was the
.

	

21

	

hIich screwed

	

into t he - hase of the cartrife case.

	

The
hell-destrayIng Tracer Mk_ 8 or

	

k_ 10 may be assembled in the
base of the ghell .

DATA

Wtight of complete round�___.,_ 4_60 lb

	

Width of -otat1ng hared_., ._ .__ . . . . 0,6D in_
L4-- :o gth of complete, round , . ._

	

17-60 iri_

	

Type of base .. .. . . . . . . . . . . . . . . . .. .

	

Boat-tailed
Length

	

of fured protccti[c

	

7,10 iri,

	

muzzic velocity . . . . . . . . . . 2,$00 ft per See
Length of cartridge case . .,_ .� .

	

12 .24 :Ti .

	

maln'rlum raage

	

. . . . . . . . . . . . . . . . . .

	

IQ,80-0 yd

'-?Rounds assern bl td with ihc! Mk_ 21 Prirrter ha vc hiren declared vr sore -0 f r _

73

WetgPit C3f fto-nPlete f0und.___ . . . . 4_5 f lb
Length ai corn pl tte. round 17- 6 2 ITL,
Length ai projectile . . . . . . . . . . . . . . . . .. 6.19 in .
Length of cart .idge case -------- 12_24 In_

Muzzle velocity ____ 2,$70 ft per
axirnurn range -------------------- 9,475

Penetration Ors_ at 0- g
obliquity of face-herd&,r1

:scc
Yd

Width of rotating band.. . . . . . . . . . . 0.64 in_ plate at f t()01) . . . . . . . . . . . . 1 .1 .7
XCri t r .tl tl (i ll . t 0 --dCg

Type of base. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . flume obliquity -of h6rn[5gtnegu!5
Radiuz of ogive.. . . . . . . . . . . . . . . . . . . . . . . 5.T$ cal, Plate at 1,000 Yd. . . . . . . . . . . . . . . . .. . . . . . . . . .$
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Figure 49 - CAR-ii-RIDGE, HEJ fSD F k, T? or Mk. I i-Mod . ), Mk . ff r

wIFUZE, P.D .X Mk, 27 . (Navy), 40-mm AA, Guns
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PROJECTILES

fit .

	

t

	

-

	

. 11-MOD. 2) . 31K.
H I W "FUZE. J .

	

.,

	

,

	

(NAVY), 40-MM AA. 1GUNS (fig. 49),
consists of the M25 brass or il 25BI alternative ste-el Cartridge Case
with the M38AI Primer and an FNH powder charge crimped rigidly
to a Mk. I I High-explosive Shell fitted with the

	

k, 21 supersensitive
Fuze, The Ilk. If Shell consists of three principal parts-is hollow
steel easing contamyng a high-explosive bursting charge of pressed
TINT, the point-detonnatiog fuze, and a shell-destroying (SLR) tracer.
The nose of the shell is conical, with a 7-degree 45-minute taper, and
is cut and thteaded Internally to receive the fuze.

	

The base is boal
tailed (conical

	

with an 8-degree 15-mintite taper, .and is threaded in-
ternally to accommodate the she II-destroying Trar-er Assembly Mk- 11
or Ilk . I I-Mod . 2, of Navy origin, which prtotrLides beyond the base of
the shell for approximately 0.56 inch.

	

The tracer consists of an ignit-
ing charge, a red tracer eornnositzon, and a reiay igniting charge of
black powder.

	

The red tracer composition burrs with a visible trace
for 9 to 1

	

r-ornds, equivalent to a range of 4,300 to 5,200 yards-

	

As
the rt ra-Cer burns out, the relay igniting charge is ignited, detonating
the bursting charge of the shell unless prier detonation teas been
caused by Functioning of the fuze_ The

	

k_ 11 and Mk . 11-I;4cXd. 2
Tracers are sirmlar to the

	

3 Tracer except for details of the relay
ignitatlg assembly,

'-Lern-ted b% 1heN destroying tir2rrr . Thmretical maximums= iX,Xs

	

+Xards . hcrizonlal, aM
7-625 yard s . vertical .

. CARTHIWXE, HF :--[' (SD) ., MK . 111 } OF EARLIER MANG
FA CTU RE a1e listed in ORD I 1 S

	

L P-5 and their data presented
in table), chapt-et 5, and the subparagraphs below.

	

The standar+d_Mk .
I! HEXT Round is described if) paragraph 62.
a.

	

The first round- used ire 4r0-mrn guns were adapted from British
ammunition . These Mk. II Shell. are loaded with TN's` and fitted
with the T A F-

	

and I NITE , slieil, via, 12, Mk_ I/Iy , internal .
The fuze used is the No, 251

	

k. I, which was replaced by the

75

Weight of complete round_ . 4.70 Ib Type of base . . . . . . . . . Boat-tailed
Length of complete found . . 17 .(3() ire_ Loco of taper . 8 dog 15 miry
Length cf fuzed projtictde . . :.64 in . muzrle veracity 2.870 ft per sec
Length of cartridge case . . . . . 12_24 in_ Maximum -range_ hor;zontai 5,20-0 yd*
Width of rotating band . . . 0_64 in_ azirnurn range, vertica: . . 5 .100 yd*
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M64A 1, this fuze in turn being replaced by the

	

k.

	

7 (Navy) Fuze.
The muzzle velocity of these ro-unds is 2,870 feet per second .

	

The
No. 12 tracer, of British origin, consists of a. primer, an igniting charge,
a red tracer composition, and a relay -igniting charge_ The primer
strikes a firing pin by se-t-h ac iC upon firing, igniting the red tracer
composition. This burns for about 9 seconds, equivalent to a range
of about 3,500 to 4,000 yards. As the tracer burns out, the relay
igniting c h$rge is ignited, detonating the bursting charge o f the shell
unless prig detonation has been caused by functioning of the fuze .
Weights of these complete rounds are- approximately 4 .82 pounds .
Length of the projectile with the No. 1

	

tracer -is 7 .08 inches.

The muzzle velocity of the Mk, I1

	

-T Rounds was reduced
from 2,$70 feet per second to 2,700 feet per second .

	

Rounds manu
Fac t ured with this velocity cent2 i ned the No .

	

12

	

tracer and the
M64A1. Mk. 7, and M71 Fuzes.

n improved tracer, TRACER, D,

	

3, of American manufac-
ture was adopted to replace the No. 1

	

tracer,

	

The

	

3 Tracer differs
fr*m the

	

To. 12 in that the primer and firing pin are omided, the
powder tr p. ;n consisting of an igrii ter charge, three charges of red

tracer composition pressed at various loads -in a steel body, and a
relay igniting cb arge.

	

The body is threaded externally to Screw into
the base of the sher l .

	

Unlike the tracer

	

o. 12, which is flush with th
rear surface of the shell wher fully inserted, the M

	

''racer protrudes
for about 0.75 inch,

	

The buT sting charge used in shell with the 13

Tracer is tetryl ire prehmi na ry design shell, and explosive D -in the

base and tetryl in the rest of shell o f subs qra en t manufacture.

black powd-er wafer is also loaded in the base of the shell ad : . -.mt to

the tracer talay charge to cause detonation of the bursting chargt... - The

M

	

Tracer has a buming time of 1

	

to 14 seconds, -conesponding te a
maximum horizontal range of 6,000 yards and a maximum verb ._

range of 5,750 yards (based on 2,870 ft per sec muzzle velocit3 } .

Rounds manufactured with the h1h3 Tracer have the Mk. 27 and
4A 1 Fu zes.

	

The Mk. 27 fuz ed shel i ha ve a rnu zzle velocit

	

of

2,700 feet per sec orld. but shell fuzed with the M64A1 have been
manufactured with both the 2 t700 and 2,870 feet per second muzzle

veiocit . Weights of thesie complete rounds ar-e approximately 4.82

pounds. Length of the fuzed projectile with the ! 3 '`racer is 7.438

inches_ Maximum hotizonta1 range i X 6,000 yards and maximurn ver-

tical range is 5,750.

76
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The next development was an unproved tracer, the WA1.
Details of these rounds with the W1 are the same as described in
subparagraph c, above, except that only the rnuzzie velocity'' of 2,700
feet per s-econd i s applicable.

	

ound8 with the M3A 1 Tracer are also
assembled with the Ilk. 2 7 and

	

64A I Fuzes .

	

The TRACER.,

	

D,
M3

	

1, differs from the

	

3 in having an initia-tor and the same tracer
and igniter cXornposition as in the Mk . 11 Nave tracer.

e_

	

The earlier types described i n subparagraphs a to d, above, are
superseded by thi-_ present standard round, described iri paragraph

	

r
which has the Ilk. 11 or

	

k. II-Mod.

	

tracer and the muzzle veIocity
of 2,a"' 0 feet per second.

	

Rounds with these tracers are a saembl ed
-with the Mk.

	

7 and M71 Fuzes, and the bursting charge is pressed
TNT,

DATA

77
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Figure 50 - CARTRIDGE., TP-T1 M91,

	

i FUZE, Dvrnwry or fnewt,

	

-,
40-mm AA, Guns

64.

	

CARTRIDGE, TP--T, X191, 19 ;/FUZE, DUMMY

	

R INUT,
I- . . . 40-51M AA . G UN

	

(fig, 50), has a PTGjectile which resembles
the high-explosive shell in the

	

k. II Cartridge but has a solid 'base
except for a small tracer cavity. The shell-destroying tracer is re-
placed in the practice projectile b

	

a burning composition for observa-
tion only, and the bursting charge cavity is empty . The shill may
fitted witIt FUZE , dum ray, Iti1I69Y or M691B1, which simu. la t es the su-
persensitive point-detonating fuzes or may be an inert service fuze
unserviceable Icr high-explosive loading .

Wight of rnpJtte round . . . . . . . 4_7? 1b

	

Type of base. . . . . . . . . . . . . . . . . . . . . ]Boat-,tailed
Length of complete round._ 17.60 iii .

	

Degree of tapir. . . . . . . . . . . . . . . . 8 deg 15 min
Lcn$Xh Qf ruled projectile . . � .

	

7 .08 tn_

	

MUZAE VOWity . . . . . . . . . . 2,$70 ft per secLength of cafttidge case . . . . ., ., 12 .21 in_

	

Maximum r:angc, horizontal M850 Yd
Width of rat-ating bared. . . . . . . . . . . . 0 .64 in.

	

Maximum rangt, vertical_ . � , . 7,625
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65+ CARTRIDGE., HE-T,

	

- ,

	

LOADED,
IW NE

	

Y OIL INERI- . M

	

40-MNI AA. GUNS, is are alternative prac-
tice round to CARTRIDGE, TP-T,

	

91, w/FTJ

	

, dummy or inert,
M___, 40-mm AA_ Guns.

	

It consists of a service cartridge case, primer,
and propelling charge; an inert-loaded Mk . II High-explosive Shell ;
and an inert iuze.

	

FUZE, dummy, M69 or M69B1, or an inert service
fuze (the M71 or Mk. 27 (Navy) ) may be assembled to the shell.

66, CARTRID{;E, DRILL, III7{ 40-MM (XINS, is 2 completely
inert assembly for drill purposes.

	

The iron body is shaped in the
general form o1 a service projectile arid a fixed cartridge case.

	

The
rose end of the asserri bl

	

may be left open and threaded to bold an
iron plug resembling a service fuze, or the body and nose may be
made in one piece.

	

The base end of the body f s closed b

	

are iron
base plate which screws into the body and has a flange to provide for
extraction of the cartridge after loading in the gua.

	

The complete
assembly weighs approximately 4.53 pounds and is 17,62 inches long.
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Section 1V

AMMUNITION FOR -INC14 MORTARS

. 68. PACKING AND SHIPPING DATA.
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TM 9.1901
-

a.

	

GeneraI Discussion . The 2-inch Martar

	

3 15 the same as
the 2-1n ch Br itish Bornb Thrower Mk. I . It is -used on tonks to prol e ct
smoke bombs,

	

Variation in range :s obtained by the use of a gas regu-
lator on the mortar which governs the escape o f part of the propellent
gases through are exhaust pipe.

b.

	

Identification .

	

The smoke bomb is not painted in accordance
with the basic color scheme as prescribed EX Tai 94900,

	

It differs in
apipeararlce from other mortar ammunition, being cylindricel in shape
and having a flattened head

	

fig. 51) .

	

The head is unpainted and the
body is painted green_ A X:X-in-C[h red stripe is painted around the
body at a distance of 2/2-Inch from the head .

	

The fin assembly is un-
painted, except for the opposite side of the vane bearing the Markings,
wl)ich is painted fed.

V. Primer and Ignition Cartridge. A 8-gage blank cartridge
c:Dmaining 18 grains of trench mortar powder is fitted into the fin
assembly and i s secured therein by a krti ur [ed zinc alloy cap which
screws onto the end of the fin a ernbly_ This cap has a hole in its
center to allow the firing pin to strife the primer of the blank car,
tridge, ? o other propellant is used .

u. Two rounds are packed ire a fiber container, three containers
are strapped together to form a "carrier" ass-embly, and three carriers
18 rounds) are packed in a steel Ammunition Box, $ 16 7, Mk . I. The

fiber containers hold two rounds, separated b a woes] or fiber disk}
tinned m-etal ends hold the rounds in the container. In the carrier,
wood spacers hold the containers and banding together, and a handie
of cotton webbing 9s secured by brass links and the banding

	

figs,

	

2,
53, and 54) . Dimensions and weights of packings are given in TIC
-293 and

	

RID 11

	

L R-4.
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FIXED A ND SEMI FIXED ROUND AND SEPARATE-LOADING PROJECTILES

. r/L. 2"' MORTAR, M3 COMPLETE
R

	

UND ( fi g, 51) . consists o f a steel cy lirider approximate l y 5 .8 inches
long, which contain, the smoke filler .

	

The heed of the cylinder has a
slightly larger diameter than the body, and serves as the front hour-
relet . The base ernd of the cylinder 1- :s crimped over a tinned steel
adapter and a, thin d is phragrn of tinned brass .

	

The adapter has a
threaded projection onto which the fin assembly of zinc alloy is
screwed-

	

A set sore

	

secures the i n assembly to the adapter .

	

The

fans, in addition to serving as a stabilizer in flight, also serve to center
the round in the mortar, lience act as -a rear bourrelet .

	

A metal lifting
strap, spot-w-e l ded t o the head of the b nmb, aids in removing around
placed in the mortar, should it b e desired nc t to fire it .

	

Upon pulling
the trigger the firing pin strikes the primer of the blank cartridge in
the base of the fin initiating the burning of the propel lent po

	

der. The
bot gases farmed are emitted through the . holes in the fin assembly,
after burning througb the paper walls of the blank cartridge.

	

In add f,
tie n to propelling the round in the barrel forward, the hot gases break
t hro-ugh the thin brass diaphragm held in pla cXe by the adapter, and
ignite the smoke filler ill the ste-el cylinder.

Weight Df Complete round. . . . . . . . 2 ,X,- 1b

	

Range
Itngth of complete round. . . ._ . 9.38 in-

	

short

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 2-0 yd
Weight of round as fircd

	

11IIedium

	

60 yd
(approx

	

2 .0 lb

	

Long _ . .____ . . ._ ._ ._ . . . � � . �, . . . .. . . � , , 120 yd

11L L r-7W.-A

tirra

iwir16

DATA

TM 9-1901
69

RA PD 64436

Jrigvre 53 -- CARRIER, AmrrrunlWan, fior Three Contciner:s for
Srrroke,

	

k. IL,

	

"' J*rtarr M3,

	

ompfefe RounJ
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FIXED AND SEMIFIXED ROUNDS AND SEPARATE-LOADING PROJECTILE

AMMUNITION F

TM 9-19101
70-72

General Discussion. All 5'7-min guns now in use are primarily
antitank weapons.

	

Various types of rnounts are to use, and the British
6 Pr . 7 Cwt, gun is further distinguished from American makes b

	

Et
shorter, stubbier barrel. However, all present types are chambered.
alike and therefore fire the same arnmunition.

	

The 57-mm ammuni-
tion i X in the form of c orn pleto fixed rounds, known as "cartridge&"
Ammunition with explosive filler is fuzed as shipped .

b.

	

Identification .

	

Painting and marking for identification is in
accordance with the basic scheme as prescribed in T

	

9-1900 .

	

Typi-
cal painting and marking on the rounds are illustrated in figures 55
and 5 .

Fuzes. FUZE. B.D., 72, i s tised with loaded armor-
piercing-capped (APC-T projectiles . This froze Functions -with delay action
and has a tracer in its base which operates independently of the fuze
mechanism.

	

The other authorized prajecti les do not require a fuze
(ch. 3, sec, 1),

ref Cartridge Cases. CASE, cartridge, 57-mm, I23A2, is the
standard cartridge eas-e for 57-mm smmunition. Substitute standard
is CASE, cartridge, 57-mm, TV123A B 1 .

	

The M23A B1 is a steel
case with a slightly thinner knead and primer seat than the standard
hrass case, and weighs approximately 0.26 pound less_

e. Primers. PRIMER, percussion, 100-grain,

	

IBI 2, is the
standard primer for ammunition in this caliber. PRIMER, percus-
sion. 1.00-grain, ICI A2* is err alternative primer (ch . 3, sec . T11) .

71 . C0__NTP1.ETE ROUND TABLE.

Data concerning the 57-rnm complete rounds, and components
thereof, are given in table 11, chapter .5-

72 . PACKING AND ISHIPFIN DATA .

Packing and shipping data on 57-mm rounds are given in
OEL) I1 NLXs R-I and R-6-

83
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FIXED AND SEMI FIXED RO U NDSAND SEPARATE-LOADING FROJECTI LES

V.

	

9

	

F .,

	

* W 1

	

, 8.D., M721

	

-
CWT.

	

. 55 a is Provided for
use against armor-protected targets .

	

The, complete round consists o f
the standard (or alternative stelrl cartridge case, primer and pro-
pe I 1-1ng ehargc, asseBbl ed to a leaded armor-pie rc ing-capped pro]ectil e.
Construction o f the projectile i s similar to that of corresponding
armor-piercing-capped projectiles in other ca libe rs .

	

The body is o f
hardened steel, and has ' a square base and a n ogi val nose,
h a rdened se fter stee I cap is s

	

eated to t he nose to increase the e ffe c-
t i veness against face-hardened plate.

	

For better ballistics, a light-
weight ogyval ba 1I istic cap or windshield is secured to the cap b
crimping of

	

mean,, ef a t1hrea ded adapter.

	

An

	

7

	

Base-detonat-
ing Fuze is fitted to the base t o explode the small high-explosive
charge of explosive D. The fuze has incorporated in it the M17
Detonator Assembly whi ch downates t he exp l osive D and tctry I pellet
bursting charge. The fu2 L fu rl cticns with aleiay artion an d bas a tra eer
in its base which operates independently of the fuze mechanism- The
tracer burns for approximately 4.5 seconds after being ignited b the
propelling charge, providing a visible trace for observation purposes
over a range of abolut :3 r000 yards.

DATA

9-1907

'-MuzlllX- -006ity is tht $riI'Lgh 6 Pr_ Mk, III Crum is 2.594 ftet per aeco..A .

CARTRIDGE, A

	

'I', 1186, 57-MM GUNS, MI AND 6 PR.
7

	

WT. (BIRITISH)

	

fig. 55), is assembled with an earlier type o r
M66 Projectile which has been superseded for manufacture b the
loaded and fuzed projectile .

	

In this pros eetilc, the burAin g charge
cavity i s left empty } honce th ere is no b I ast e ffe ct at th e target.

	

The
base hole is closed by a steel pl ij g which contains a tracer similar to
that in the fuze of the standard projectile.

BATA

Weight of corripiete round . . .___ 12_99 1b

	

Width of rotating band . . . . . ., . ., . 0.79 irn .
Length cE c-ompltte round . . .,

	

26.72 In,

	

Type of base .�. . . . . . . . . . . . . . . . .. . . . . . . . . . . .Square
Length -of project iX

	

.,., ., ., . . �. ., .

	

1U1 in.

	

Radius of ogiive. .. . . . . . . . . . . . . . . . . . . . . .

	

7.21 u:A,
L,iorrigu: of cartridge case. . . . . . . .

	

17.40 irk,_

	

Muzzle velocity . . . . . . . .

	

2 700 ft per sec*
maximum rang

	

13,555 yd
`-M14zsle vtl012ity is

	

c British 15 Pr, Mk. III Gum ;s 2,580 feet pe-r meamd.

Weight of curr: plate r-ound. . . . . .
L-cngth of complete round....

n h of prjectile
(capped) . . . . . . . . . . . . . . . . . . . . . . . . . . .

13.88 1 b
26,72 in.

10_31 gin.

Muzzle v0 ity . .. . . . . . 2, '00 ft per see*
Maximum range . ., . . . . . . . . 13,555 Yd
Penetration (in_ at 0-deg

obliquity of face-hardened
Length nf cartridge Esc . . . . . . . . 17_40 i n. pl at-e at 1,1GQ Q yd) . . . . . . . . . . . . . . . . . . . . . . . . 3.7
Width o1 rcta,rng band. . . . . . . . . . 0 .79 Frrietra*.ion (in_ at Q-deg
Type of base . . . . . . . . . . . . . . . . . . . . . . . . . . . Square obliquity of atom-opneaus
Radius of ogive._ . � , ., .� . . ._ . . . ._ . . . 7_21 cal . plate at 1,000 yd) . . . . . . . . . . . . . . . . . . . . � , .
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XAjekght of CDmplett round. . . . .

	

2,92 ab

Lcn9th 0i CaMplctc found

	

23.22 ire_

Lcrigth -Qf pr

	

til . . . . . . . . . . .

	

6.$1 iii_

I .cngth of r :2rtridgc ca-sc._ � , l?,40 iO-

width of -emoting band. . . . . . . . . . 0_79 Rn_

Typt of base . . . . . . .. . . . ._ . . . . . . . . . . . , ._ qXt tr

Red; -, of og: X

	

. � . . . ._ . . .

	

. ._ . .

	

x_40 CO .

aATA

s

XL.

	

K (MARK ING II N

	

HiTE)

	

i

PD BDT25

Figure 56 - CARTRIDGE,, AP-Te M70r 57-mom Guns, M ?
and

6 Py

.

7 Cart

.

(Brllish)

-T#

N170

.

5

7

CWT

.

(BRITISH)	

fig.

56)5 l-Ike the arin or-p iereing-eappod

round .

i s

intended for firing against armor-protected targets,	

om

pon-gn is

2

s sembled i-n the round are the same as for the M86, except for the

projectile .

	

The

M70 Shot is a sA d slug o f hay-deined steel with a

square

base and a short ogiva I note, and is inert except for a tracer

held

in a small cavity in the base

.

	

The

tracer consists o f three pellets

G

f red tracer composition	

7

	

grains

	

and

1=e pellet cf igniter charge,

pressed

into the ca X-, std' and sealed against moisture by a metal disk

.

Upon

being ignited by the propelling charge, when the round is fired

the

composition burns for about 4

.5

seconds, givin z

.

a visible trace for

[35e

rvat i o n purposes ever a range ef about 2,600 yards, Since there

is

-no armor-piercing cap, the projectile is net as well adapted for de-

f

eating face-hardened plate as the LM$6, However, it is at feast

equally

as effective against homogeneous plate

.

ieIzxle

velocity

. . . . . . . .

	

2 .950

ft per "c-

Maxi

mum	

rian

g	

. . . . . . .

	

� .

	

. . . . . .

	

,

	

"5

y	

X'

X

netra i	

n

fXrX,

;pt

O,deg

obli

qu" o f face-hardened

plait

2L 1,0010 Yd

.

,_

., . . ._ . ._ ._ ._,

,

.2_

Feretration

(an, at 0-dig

oblxq-ugly

of homogmcaus

P12te

	

at

	

1,00

	

. ., . ., .__ . . . . . .

	

. . .

	

3_4*

XXI

at3	

fir

	

rojcrttiLe

with	

.nuzzle

	

ve)Xity

of	

2.9:50

	

fret

pcr sterna

.

	

'R

urXX

. :}

	

f

	

t}

S XY

m

opufact urc had

:

muzzle ve Lowt}' of 2

.X00

feet pre second

.

	

LLX
t_flu=

Le X+rlrXcit

" :rL

the British £5 >Xr

.

Mk

.

III Gun is 2

.$30

fcet per set_arnd- rrL	

Ae

w

] X-s[3_ of XI er rcXriX3s, 1-saving 2,BD() feet per stsorid vr1Jociry rL U

.

	

ni,

X1 ,7U0 ft

per

*tgond i n th * Sr iti sh 6 Pr

.

Mk

.

ILT Gun



76

Fl rDAND E IFI FD ROUNDS AND SEPARATE-LOADING PROJECTILES

Section V1

AMMUNITION FOR 0-

	

MORTARS

76. GENERAL.

a* General Di5cussion . The 60-mm and $1-rnm mortars ate
used primarily in missions where high angles of fire are needed to
drop shells behind hills, into trenches, -and implacements, or -on simi
la.dyprotected targets : MORTAR, 60-mm, W2, is the standard small
caliber mortar, the M1 being iirnited standard, The ammunition falt :X
within the classification of semifixed ammunition since the propelling
charges are in increments permitting adjustment for zone fire.

	

Ail
rounds are issued in the form of fuzed complete rounds. A complete
rourXd consists of a fuzed projectile with a fir, assembly, a propelling
charge coiaprising a number of increments and an ignition cartridge.
and a primer . The rounds need no preparation for firing., once re-
moved frorn wrappings, other than the adJustment of the propelling
charge as described in subparagraph (1, below.

l). Identification, The characteristic shape resulting from the
use o f a fin to ob to in t he des3red st abi i ity in fl i gh t s e r ves to distinguish
mortar ammunition from other a-rtillery types. Painting and mark
ing provides for complete identification of the round, and the com-
ponents thereof, in accordance with the basic principles prescribed
in TM 9-1900 (fig8. 57, 58, 59, and 160) .

c,

	

Fuzes .

	

Two type X> cf point-detonating fuzes are used with
martar -am munition--"ume" and "impact." FUZE, F, D-, I 52 . ICI .5 B1,
or M5 2B2 is used with the high-explosive round for the 60-mm rn or
tars. The are single-ar-tion fuzes provid;n for superquick action.
The anlY difference between these fuzes is in the kind of =aterial used
in making up the head and body ; the X52 has ari aluminum head
and body, whereas the ? 5 B 1 has a plastic head and body ; the

has a plastic head and aluminurn body, The time fuze,
FUZE, lime (fixed), M65, is fitted to the 60-rim illuminating shell_
This is a fixed powder-train t[Me fuze which has a time delay of ap-
proximately 15 -seconds (ch.

	

sec . I) .

Propelling

	

bargee*

	

The Ignition Cartridge

	

I5A1 serves as
the propelling charge for the extremely short rapes. For longer
ranged the

	

3 and III .3A I Propelling Ch8rge

	

are provided,

	

These
charges are divided into remewlbie parts or -increments to provide
for zone firing, '$'o prepare the cbarges for firing inner zones, it is
only necessary to remove those increments not required, according
to the appropriate firing tables. The increments consist o f stitched

87
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bung!'-_s of sheet powder having a hole in the center of each in-

crement .

	

Each -of the

	

3A1 Increments is seated in a cellophane

bag ; the M3 is not sealed in cellophane bags,

	

Four such increments

or bundleS T and the ignition cartridge, comprise a full charge for all

60-mm mortar rounds, oxne increment being fitted into each of the

spaces within the blades o f the fin .

	

The early practice was to place

the increments between the nhns, but this has been discontinued .

e. Primers and I

	

ifioll Cartridges. For all current rna ufac-

tute, PRIMER, perCU &sion a M32, i s used in

	

nJunction with CAR-

TRIDGE, ignition, I

	

I, to ignite the M and

	

3A1 Propelling

Charge IncrcmenU . An

	

4 Propelling Charge was formerly used

with the

	

83 Illuminating Shell, but has been replaced by the M3

Propelling Charge for the

	

i8 AI Shell .

	

The i

	

ition cartridge also

acts as the propelling charge for the extremely short ranges . The

older

	

5 Ignition Cartridge will be used oinl

	

until it can be replaced

by the

	

.SAI .

	

Rounds with the

	

5 Cartridge will not be fired ever

the heads o f friendly troops.

	

When used in training, regulations o f

R 7.50-10 must be followed, and in addition positive protection

must be given to mortar crew memb-er s and personnel in the danger

area. .

	

The

	

3

	

Primer and the

	

5 Cartridge together replaced the

i4 Ignition Cartridge, which included

	

th the primer and the igni-

tion charge, excef :; for the Training Projectile, M69 . For description

of I1 3

	

RriMer, see chapter . section III .

f.

	

Fan.

	

Prior

	

to

	

1944,

	

p r D

	

l lent

	

increments

	

were

	

placed

between the fin blades_ This has resulted in some instances in the

I o ss o f fins i r r=iax5t causing erratic t rajec t0rie s and dangerously short

range X . To overcome this, the present P:a cti ce i s to place the in-

crements witl-X.n the blades of the fin& In the new production of

60-mm mortar am=munition., the increment holder hay been redesigned

so that the increments will be placed within the fins. lsr the vela

between %.h e h n blades bar, been inrea sect frorn 3 8 to S2 - da gre .

77 . COMPLETE ROUND FABLE.

a, Data concerning the complete rounds of 60-rnm ammunition,
and components '.hereof, are given in table 12, chapter 5.

713 .

	

PACKIV(AXI) SHIPPY'NG DATA.

a.

	

Packing and shipping data on the rounds are given in ORD 11

A
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79.

	

SHELL, H.E ., N149A } W;/vU Ej P.D.
TARS } 311 AND ?112, COMPLETE ROUND (fig, 57), is the only
high-explosive round provided for the 60-mm mortars. A complete
round consists of six -corn po nents-the

	

49A2 High-explosive Shell,
an

	

52 Fuze, a fin assembly, an I

	

or

	

W (4-increment) Pro_
peliing Charge, an M5A1 Ignition Cartridge, and an

	

3

	

Primer.
All are iss-ued and shipped assembled i n a complete round which is
ready for firing except for adjustment of the propelling charge. The
sheIl body eonsists of a th In-

	

aIled east or forg ed ste-e1 ca S1 ng formed
in a pear or tear-drop shape and threaded at both ends, a t the natro
base end t o held the fits assembly and at the nose end to hold the

Fuze with its booster . The TNT shell filler is shaped at the
forward end t o provide a suitable well for the booster. The fin as-
sernbly consist, of -a 2V2-inch long steel cylinder to which is welded
four doubt-e-bladed firm,

	

The hallow shaft i s threaded externally at
the fore end to screw into the shell base, where staked in position.
The near 3s threaded internally to held the

	

Primer. This primer,
which consists of a threaded head containing the perc -tisslo-n element
and a short housing holding the primer mixture, is screwed into the
shaft after insertion of the ignition cartridge_

	

The M5A1 Ignition
Cartridge is a cartridge paper tube approximately 5/a inch in diam-
eter., closed at both ends b

	

a chipboard disk, and holding 40 grains
of propelling powder.

	

This charge provides the propelling charge for
the short ranges.

	

For the longer ranges, the increm8ats (>f the M3
or WA1. (cellophane-wrapped), Propelling Charge are provided in
addition to the ignition Cartridge. As shipped, each increment is
inserted in one of the four spaces within the fins and held in position
there by the spring clip of the increment holder.

	

xiy or a f I of the
increments me y be removed as required.

DATA

TM 9.1901
79

Wilk PAS 3 &r M53B2

	

With )A 5281
Fiare

	

MCP0lrS Fu3.

*-Foe charg* 4 ( mrt6i4gt glvx 4 in creme ras 1.

	

Cg3rrsp-Dnding data for -*the.- chorgrs arc :

Muzzle Velaflp

	

X1XxaR+wrX AVrh!q*

9 1

Charge Ck (Igoitaon Cart rXdge M S A 1 w IM52 or M5202 wlM53B1 w/M53 o r M5292 w/ M5251
vn]}) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 7 3 rr5

X01
X32 3

Charge I IC.1rlridgr and 1 iraVrr-sr,r 2-92 784 816
Ch&rSt 2 4 C4rtndge

PLUS
2 1acremeets) ._ 377 3S 1 .204 ! a244

Oho-tte X (Cork ride pLu$ L3X Yore rnente) _ . 449 -16 3X 1 r 59 4 1,63 0

-cGght of completc round . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . 2 .9616 2 .801b
Length -of complete round .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9_54 in_ 9_$4 in-
Muzzle velocity 51E f pr-r sec* 5 :15 ft poerjec*

eiximum muge (at 4 S dog) .. . . . . . . . . . . . . . . . . . .. . . . . . . . 1,984 yd* 2,C17 yd*
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80 . SHELL, ILLUMINATING, M AI, F,/FU F,, TIME
(FI

	

D) , M65., 60-NIM iARTA

	

, ?VII ANV IVI2}

	

0MPLETF
ROUND

	

hg, 58), is intended for use to night missions r-equi ring
illumination for purposes of observation. The complete round con-

sists of

	

ix components-the 18 A I

	

hell, an M65 Time Fuze, a fin
assembly, an M3 or 3 3A I (cellophan-e-wrapped) Propelling Charge,
are M5A I Ignition Cartridge, and, an M32 Primer .

	

These compon-ents
are assembled in-to the compIetc round, before shipment, in the same
manner $-s the M4 A2 High-explosive Round. The fin assembly}
primer, and ignition cartridge are the same, and function alike, in
both types of round, The 183A1 Shell supersedes the

	

83 whirrh
was used with the 4 Propelling Charge the increments of which

consisted of

	

8 grains of powder each, a s compared with the

	

3 In-
crelments which weigh 35 grains each. The

	

i83AI Shell is made
up Df 'our major parts : :a body tube assembly, il lu mina nt asse rn bly,
a parachute assembly, and a tait assembly . The body assembly is

a thin-walled stees tubing to the front end of which i

	

welded a steel
adapter or collar threaded internally to seat the fuze.

	

The base end
is closed by the tail assembly.

	

The tail assembly is a light-weight
metal -cone fitted of the front end with a coupling or collar which is
inserted in the body tube and held in position there b

	

four equally
spaced shear pins,

	

The base end of the cone i s fitted with an adapter
which holds the fins } ignition cartridge, and primer.

	

The i llumina nt
assembly consists of a quick match, a black powder priming or expe 1-
Iire g ch arge. a first-fi re co rnposition, and the ma. in chi rge of i llurnina nt
composition held in a boxboard casing.

	

This casing is attached to
the parachute by a. suspension wire f$ inches long . in functioning,
the fuze ignites the quick rn2tch (after approx 15 sec), the quick
match in turn igniting the black powder charge . This change expels
the parachute and illu rr:i nart charge assemblies from the shell, at the
same time igniting the i lluminant charge.

	

The ilhim errant corn posi-
tion burns for a t least

	

5 seconds, with a minimum ca ndlevower of
145,000 candles when the standard composition is used, and of
110,000 candles wh en Ihe FXubstitute cc rnposi ti on i s used .

	

It drops at
the rate o f 10 feet per second .

DATA

Weight -of complete round . . . 3_77 1b

	

Maximum range (Xkr 45 deg)
Length of corn-plett round ._ . . 14.28 'l_.

	

HorXx

	

tal . . . . . . . . . . . . . . . . . . . . . . . . 1 .075 yd*

Length Of Projectile, Wr"firs, . � 14_2$ in .

	

.

	

H-ctight of bunt . . . . . .. . . . . . . . . . . . . 15,5 yd*

-For clharge A ti ign1lup- t2jrtirid$JE !+IUs 4 incr1rFbt"Lt3} .
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FIXED AND SF IFI ED RC U NDSAND SEP ABATE-LOADING FR JECTILES

1 . SHELL, PRACTICE. M,WA . F/EII EX P+D ., 1152, i6U-NIM

MORTARS, M Y and 112, COMPLETE ROU D X fig. 59), is

practice round provided for the 60-turn mortars b

	

adnpting service

items for this purpose,

	

Components of the M50A2 Practice Round

are the same as :are used in the M4 9A2 Service Round except for

the high-explosive shell filler . The M50A2 Projectile has a filler of

inert material (plaster of pans and srtearic acid) and a black powder

pell-et (0.05 1b) loaded adjacent to the booster of the i52 Fuze.

The M52 Fuze is a superquiok Fuze and shell is functioned before

penetration occurs . The black powder pellet and booster charge pro-

vide n spotting charge for observation purposes. The shell is loaded

to the same weight ag the service round, thereby proX," iding for the

sarrie ballistic values.

W4k M$4 d r PAS I 94

	

WA IA S291
Fuie

	

WcraUl Fox&

SH f ., PRACTICE, M50AI,
./FUZE,

P. D ., N152, 60-MN-1

MORTARS, M1 AND H2. COMPLETE ROUND, is limited

	

andard

for practice purposes, having been superseded by the M5OA 2

	

Round.

The shell is basically the same as the current standard but contains

a somewhat smaller black powder pellet (0 .04 lb) .

	

Other differences

are ire respect to the ignition cartridge and manner of assembling the

M3 Propellent

	

hate to the fin_ The fin assembly is adapted for

the -M4 Cartridge which includes the primer- The propelling charge

in creme ent s a-re h-el d in position on the fin b

	

inserting twn corners

of the bundles -in the slog in the blade

95

'1 -FoT charge- 4 { c ;ortkr 1-rt-'e p]u:s 4 i nc rements i . Corrtspur,d ui 9 data :mar Wher chmrkts Are :

muzzle 1FOodlyr lAoximurn Xanga

Ch2rge 0 Xlgninon Cartridge MSA] wfM.5? or IVL.S282 w,eM52B1 -!AO-52 Xr M$294 w/M52151

1819 195 332 X73

Charge 1 CCarziidge seal : 1ncrrmeat], , . 292 301 784 916

Char-&-c 7 (C.r rendge pLus '2 increments) . . 377 X89 1,70 1,244

Ch or g-e 3 X Car#ridge plus 3 inc :erntat s) . 449 463 I .S94 1.6SO

Weigh', cf complete XX:rLd . . ., . �� , ._ . . . . . . ., . . . . . . . . . . . 2 .96lb 2_aOIb

Length oL' complete round . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.54 ire_ 9.s4 i:rL-

Muazle velotity . ._ ._ ._ . . . . . . . . . . . . . . . . .. . . ._ ._ . . . . . . , . ,_ , 518 Irt p.r se-C* .535 ft per 5C c*

maxim--ram rafLge (2t 45 X . ._ . ., . . . . . .. , . _ . . . . . . 1,984 yd" : 2,017 Yd*
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ARTILLERY AMMUNITION

9CARTRIDGE. IGNITION . 4

	

"Imm-=910=
T

a

PRIMER, PERCUSSION, W2
AND

CARTRIDGE, IGNITION,

	

5AI

ANWON

SHELL, TRHINGMG,

	

69, 60-MM ORTAPS_
1 AND M2,

	

/O FINS. l

	

NI TlOIV CARTRIDGE
AND PRJ, ER

A - COMPANE NT5

BLACK (MARKING IN WHITE)

	

BLACK

W .

FI N, 60-MM MORTA k SHEX LS,
M4'9A2-- M50A2 . AND M69

J

RA PD 26817

Figure 60 ! HELL, Training, M6P., 60-mm Mortars, M1 and M2
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FIXED A SID SE

	

IFIX CD ROU NDS

	

0 EPARATX40ADIN

	

PROJECTILES

83. SHELL, TRAINING, M69-5 WMM MIDRTARS; /O FIN,
1

	

ITI

	

ART'RTI} EX AND PRIMER (fig. 60), is a training

round provided for drill in ) oa dire g and firing the mbar .

	

The prc.

j ectile differs from that i n the pract iC e ammunition in that it is com-
pletely inert and has -no fuze_

	

It consists of a solid cast-iron body of
pear or tear-drop shape, drilled at the base end to hold a service_

t3Te fin asserribly . No prnpellinig charge increments are provided for
the round, but the

	

4 Ignition Cartridge, or -if not available the Com-
binatilo-n of the MSAI Ignition Cartridge and

	

32 Percussion Primer
is issued for use in fi`ing the projectile_ Unlike the other ammunition

for the mortar, the thfee components are issued and shipped sepa-
rately, to facilitate replacerne rat of damaged or worn out parts and
the procurement o f additional ignition cartridges .

	

Tern training shells

and accessories are packed in an equipment training kit for field use,

Weight of complete round. . . . . . 4 .531b
Weight of shcli, 'f . . . . ._ . . . �., . , . 4_01
Length *f rompictc rovnd.- 7.70 an,

DATA

Lengtlh of sh-ell . who in, � ._ ._ . ., . . ._ . . . 5
UZZI-C velocity . . . . . . . . . .

	

152 .3 ft per sec
Maximum. range (at 45 dog),___ 235 yd



ARTI LLRY AMMUNITION

Ser.tiion 111

AMMUNITION FOR 75-MM GUNS

a .

	

General Discml 5ion .

	

In addition to being a field piece, the

7 -mrn gun is also used, in modified form, as a tank, antitank, and

aircraft weapor:_ All types of guns are chambered alike so that they

are capable of firing the same ammunition, although certain rounds .

are not universally used, for tactical reasons . Ammunition in this

caliber is of the fixed type but fails into one of three general design

groups. Each rare be readily distinguished by appearance as well as

marking. Sh ell of recent design are characterized by a long ogival

nose, the streamlined effect of which is continued by the length of

the fine.

	

Standard shell in this group are shipped with fines already

arsern l.-X1 ed .

	

Shell of the

	

rXecon d group, those of earlier de Xi gn, are

characterized by a short ogival nose terminating in an adapter which

holds the cigar-like fine provided for these shell . These rounds are

shipped urifu zed, the fuze being added in the field_

	

The third group

consists of the recently manLifactured base-ignition smoke shell,

	

This

shell is cylindrical in shape and does no- have a fuze.

	

.

Ex+

	

Xcl rEti fxca ior .

	

Shell of cvrrent manufacture are painted and

marked as prescribed in T

	

-1900 and illustrated in figures ;6 1 to

73, inclmive_ For 75-mm jgmn high-explosive ammunition, markings

to indicate weight zones are in the form of crosses, Since super-

charge, normal, and red -

	

:i propelling charges are used with 75-mrn

high-explosive ammunition, special marking on the side and base of

the cartridge case will 51v-'.ify the particular type of propelling charge

used (fig . 10) . Armor-p! . .rcirig and base-ignition smoke rounds have

no marking t o Indicate the type of propelling charge for these rounds.

Shell of older manufacture may still

	

found with markings in ac-

cordance with earlier practice, The earlier marking includes, in addi-

t ion to that under present practice, the v : X d "FLA HLE

	

" when

the propelling charge is of flashless (FNH) powder; caliber and type

of cannon; and the m uz 2 l e velocity in feet per second (enclosed in

a black re-,tangle on normal charge rounds) . These markings are

placed on the side of the cartridge case,

	

reduced propelling charge

98
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FIXEDAND SEMI FIRED ROUN DS ANV SEF ARATE=COADI N

	

PROJE TILES

s indicated in the usual way. A supercharge iX irXdxi

	

at d by the
word "SUPERCHARGE" in reel or black . Absence of such markings
signifies a normal charge,

c* Fuzes. High-explosive shell of recent design are fitted for
shipment with one of three types of fuze: selective superq uick of

delay

	

(FUZE,

	

P_1.,

	

48,

	

i1 48A 1,

	

or

	

M48A2,

	

S

	

&

	

0,1 .E-sec .
delay, or

	

48A2,

	

& 0,05-sec, delay) ; selective time or super .
quick (FUZE, TSQ, M54) ; -or a single-action superquick type (FUZE .
RD,, M57)- Shell of earlier design are adapt8d for two ex more
types of single-action fuzes in order to provide, by

	

Ieclive assembly,
in the field, for alternative superquick or delay functioning . Armor-
piercing preaectiies containing a high-explosive inert are fitted . with
The delay-action base tune, FUZE* B.D*, M66AI� FUZE, combina-
tion, 21-sec .,

	

1907M, is used with shrapnel to provide for both time
and percussion functioning with these rounder Fuzes for practice and
drill ammunition are -either -dummy fuzes which resemble, correspond-
ing service tX,pes, o, inert service fuzes (ch- 3, sec . I) .

Cartridge. Gat;e, CASE, cartridge, 75-mm, M18, mode of
brass, is standard for all 75-mm gun arnmunition, CASE, X~artridge.
75-mrr. . M18131, made of steel is substitute standard, except for air
crOt use . The latter has a thinner lead and primer seat, and is ap-
proximately 0.22 pqund lighter than the stanriard M18 Brass Cage_

Primer&. Three types of primers are used with 75-mrn
ammunition_ F-or rounds loaded -with a supercharge of propelling
powder, modifications of the M31 Primer are asserr«led to the car
tridge case. This primer contains 150 grains of black powder- For
other rounds, e-xcept shrapnel, the 65-grain M22 Pr;rner is standard .
Shrapnel has either the .49-grain fk . I or 100-grain M1131 Printer
(ch . 3, sec, III) _

WS . (XYMPI-ETE ROUND TABLE.

it, 1)ata concerning complete rounds for 75-mrn guns, and com-
ponents thereof, are given ire table 13, chapter 5,

.

	

I) SHIPPING

a. Packing and shipping data for 75-mm guru ammunition are
given in

	

RID l 1

	

NL's

	

-1 and R-6.
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r . .
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and MACK 75-mm Gun



PROJECTILE, FIXED,
6 AL , AND TRACER, 75-)IM

	

UN (fig, 61), is authorrz ea for
use 1r1 all 75-mm guruX,, The cornplete round consists of a brass or
steel cartridge case containing a

	

-pound (s operehar-ge

	

propelling
charge and M31 Prinner (at ireod ificat ion s) crimped to a fuzed pry

_

	

j 2ctile.

	

The projectile is intended to give both penetmtierl and ex-
plosive affect against armored targets.

	

It Ys effe

	

ive against medium
ank frants asp to about 1,00 0 yards, and aga inst the si des tip to abcut
.000 yards, The projectile consists of three parts : a steel body
which contains a small charge -of explcsive D ; a steel armor-piercing
cap; and, a light-weight steel or aluminum baIlist ic cap or incishiel d_
The base is dulled and threaded to a ccommiodat e the base fuze,
FUZE, BD,, M66AL

	

This fuze functions with delay action, pro-
viding ara opportunity for penetration before detonation occurs. The
base o f the fuze protrudes about three-quarters o1 an inch beyond the
rear of the projectile.

	

This gait ion of the fuze contains a red tracer
composition -which operates independent of the fuze nn echanism,

hen the tracer is ignited b the flame of the propelling charge upon
firing, it burrs for approximately

	

seco-nds, thereby providing a
visible trace during 1,800 yards of flight for observation punpoems .

When fired in the 7 -rnrn Aircraft Guns, 11+14, AN-M5,

	

SAI, and
T 13 1, this round produces a flash ; it will be isued for aircre ft gins
only until the new aircraft round, described in paragraph 8:9, is avail-
able for issue,

FIXED AND SE IFi ED ROUNDSAND SEPARATE-10ADING PROJECTILES

Weight of com pl&_t e rouad . _ __ 19 .92 lb

Lerjg - h of complete r"nd. . . . 26_219 in .

Len g-th #t projectile . . . . . . . . . . . , . _ 13 _ 2 2 inn_

Length -of cartridge cast. . . . . . ., 13-82 in .
Width of n5tating band _ . . � . . 0_49 in_

TYpc of base . . . . . . . . . . . . . . . . .� -----------

	

Square

DATA

TM 9. T 901
87-88

Radius of ogivc

	

ls
ogiv

	

. ... ... . . . . . . . . . . . . . . . . . . . . . . . . ._ .

	

7_17 cal.

Muzzle Velocity ._ ._ .. . .

	

2,030 f t per sec*
NfaximuTr Tangs . . . . . . . . . . . . . . .. 13,870 yd"

Pe ctnation (If_ at 0-deg e3b!,Quity
of face-harde'ntd plate ex 1,000

yd . . ._ . . . . . ._, , __ . . . . . . .__ . . ._ . . � . � ., .,_ ._ ._ . . 3.4r

ti r. (in . at 0-dog obliquity of h.omoXencous plate at 1,000 yd) . _ . $

s-Ie3

	

3 Guns ; tnu2sle vc]OcitY in -M :9t6, V1917 an-d M2 Ckurs, 1 ;930 feet P" 1ACOrnd . In

M 1$97A4 Gum, :X,G00 fee'[ per fctoXnd .
M3 cluns ; in M2, M]q1X, and M1917 nuns, :3_1 jnehes: in M18X7A4 Guns. S,3 inche2

4-Ir. M3 G-um, in M2, Mt916, aril M1917 Guns. 2 .6 incXw u it M 1$9 7 A4 Gum. 2 .7

88 .

	

PROJLCTILF,

	

FIXED,

	

.P. C*,

	

316 . AL

	

FLASHLESS,

'%VFU E, R+DF,

	

6 A I, AND TRAC.M 75-MM AIRCRAFT

GUNS, is the same e s that described in paragraph 81", except that

1 percent p otassiurn sulfate has been added to the Frope l lM-g charge

powder to make it fleshless where fired in the 75-mm aircraft guns

and us-e o f steel cases i s prohibited .

	

The data i n par Rgraph 9'7 for

the

	

Guns is applicable to this round.
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89,

	

PROJE

	

'I

	

, FAD, A.P.C., 3161,

	

f

	

EX B.D., M66A15
.k

	

TRACER, r5-MM GUN, is the

	

me as that descri

	

d in Para-
graph $'fi r except for the method of crimping the steel windshield to
the armor-piercing cap of the projectile, In the

	

6IA1, a 360-degree
roll crimp is used near the end of the windshield, whereas in the
M61, the end -of the windshield is crimped into a groove.

	

The data
in paragraph 97 is applicable to this round,

.

	

PROJECTILE, FIXED, A.P.C., M61., FLA HLIE S*	r/FUZE,
B.D., M 6AI, AND TRACER, rS-IVI

	

GUN, is the saxne as that
des c.i bed in paragraph 88 except for the method of crirnping the
steel windshield to the armor-piercing carp of the projectile.

	

I n the
M61A 1 : a

	

6begroe re 11 crimp is used, near the end o f the windsh iold�
whereas in the

	

61 tXe end of the windshield is crimped into a
groove.

	

The data in paragraph 8'7 for the M

	

Guns is applicable
#o this round,

ARTILLERY AMMUNITION

DATA

'

	

-

	

M

,*

RA PD 9073 2

t

	

'

U (fig, 62), an unfuzed round, has been superseded the 61
Round with explosive and fuze described in paragraph 89. Compo-
nents c f both rounds arc alike except for the projectile. 1n the un-
fuzed projectile, the bursting charge cavity is left empty and the
base is closed by a steel plug which centa ;ns the tracer cornpositian .

Weight or complete round. . . . , 19,36 lb

	

Radius of ogive (false ague)..7.17 CsT.
Length of complete round.,_ . . . 26_ .29 ire_

	

Muzzle velocity . . . . . . . . . . 2,030 ft per sec*
Lmgth of praaectIIc _ _ . ., . . � , . 13,22 in .

	

Maximum range . ., . . . � , . . . . . . . . . 13,V.D yd*
Itngtn of cartridgec sX, . ., ., . . . . 13.$2 ire_

	

Penetration (in. at 0-dcg.obliquity
Width of rotating h rXd . . . . . .� . . � 0.49 ire_

	

of face-harder«d plate at 1,000
Type of bash _ . ._ . .___ ._ . . . � _ .���

	

. .

	

Square

	

yd)

	

. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .
Penetration 0n . at O . dog

.
obl=-quity of homogeneous plate a t 1,4100 yd), .--

	

.4

t-In M3 Cium', muzak vrla<XV in M1916, M1917 anA M2 Guns, 2,930 f"t per mod, is
M 189)7 A4 Uom . 3.000 fc+e`, Per f

	

5d .
t-1rn M3 OUnS; ir] M2, M191-5, grid M1917 Gua,,

	

I inches, in NI1 :897A4 Gun1, 3_3 inch
1 _I3a PV-3 Gwtii ; -3a My, M19:6, end M 19 17 Gum1. 9 .6 in ehzXs; irn M 1997A4 Gum . 2.'7 itches .
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JECr1LES

r

DATA

l0:3

-

	

DLACX X-I
im,ARKING IN

kA PD .907'39

TIM 9.1901
91-93

Figure 63 - SHOT, Fixed, A.P.,

	

72, w TRACER, 75-mm Gun

92. SHOT, FIXED., A,P.+ :17 ,

	

/TRACER, 7 5-
fig . 6:3), formerly issued aX a substitute for the M61 A.P, , Round,

is now limited standard . It may be issued and used for tan-get prac-
tice ar, well as for service use, The project i Le is of the menebloe
type, without armor-piercing cap or bahistic cap, and is solid except
far a small trac!er cavity in the base_ This hobs a red tracer com-
position which prow ides a 3-second trace for observ ;Xtian Purposes .

' e hod

	

leas the 4y pica l l

	

blunt appearance of this type o f pro_
jectile, the vase being formed to a short egive of 1-64-calmer radius .
The shot is suitable for use against homogeneous plate but because
it has no armor-piercing cap is less effective than A.F.C. rounds
against face-hardened arrn-or piste. When fired in the 75-mm Air
craft Guns M4, AN-M5, I

	

SA 1+ and T 1 E I, this round produces a flash ;
it will only be issued for aircraft giins =21 the new aircraft round,
described in paragtaph 93, is available for issu-2_

Weight of cornpl-ate found . . . . 18_80 11)

	

Muzzle velncity .

	

. . . 2,031? ft per sec'P
Length of complet-t rour%d . . . . 20 .81 M.

	

Maximum rangy . . . . . . . . ., ., . 10,650 yd*
Length of pro3ectile

	

9.21 tin_

	

PcnCtrarlon (ifs_ at 0-deg obliquity
LerLgth of caf7ridgc case

	

.. . .

	

13 .82 in.

	

-of

	

face-hardened

	

plate

	

at

	

1,000
Width of rotating brand .

	

.

	

.

	

0_49 in_

	

yd

	

. . . . . . . . . . . . . . .

	

2_
Type of 6a5

	

Boat-tailed

	

Penetration (in . ak X-deg obliquity
Dr-gree -of taper . . . . . . . . .

	

deg 15 Min

	

of homo ene-au plate :at 1,000
Radius

	

of

	

o

	

i

	

Xc . . . . . . . . . ._ . . . . . . .

	

. . .

	

1 .61

	

cal_

	

yd)

	

.

	

.

	

.

	

.

	

. . . _.

	

. . .

	

3 . i t

"-In M3 Guns; in M2 . NC l-9 M, arid M1917 Guns, 7 .

	

fees rwr accond . i n m189 7A-4 t~7Llns,,0-0(X feet "f

	

ns.
-In Ma Guns; in M2, 11+11916, and M L'2L7 5un-;, 2 .3 inchm- ;n M1897A4 6uris, 2 .$ ine]z{-s,
T- rX M3 -Gun-; ; ;n _M2 . M19 16, end M L917 Gins. 2 .9 ;nches ; In MS8(;7A4 Guns, .3 .0 iachet .

93 . SHOT, FIXED, A .P .. M72, RASMLE, '/TPACER,
i5-MM AMCRAFT GAINS, is the same as that described in paragraph

except that I percent potassiurr3 sulfate has been added to the
propelling charge powder to make it flash]-ess when fired in the 75-rnm
aircraft gums and use of steel oases is prohiNted.

	

The data in para-
graph 92 for the

	

Guns is applicable tc this round_
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ARTILLERY AMMUNRION

WIT. ,IRIrGriM4

R.A pD $0733

LL Fixedr H'E. F 48 r iYormcd Churgex W/FUZE, P.j3'y

M43A r 50 & 0-I -

	

c . Delay, 75-mrn Gv-m

NORMAL CHXRGF
SHELL, FIXED,

- atil e Which is aISO assembled with other types of

the M48 Pro

	

ME
SFC . DELAY13 7_j_jv1?.A GUN (fig. .64) ,

a
-X rooms having super and reduced proPellzrig charges as

Fe's . -and x
charge.

	

The shell body -s a relatively thin-Walled
X11 as tbe- normal

	

-
' derX A streamsl lned -effect is obtained h} boat-tailing

X-XX ree XX-rninute tapir and FOrXixXg the Dose to :a
base to X

r,g ogive of approxirrtiately
71/2 -XXIiXXr radius, The bursting charge

TNTTNT OT 5amatclisloaded So 2S to proviXX awell at the

1-ward end of tlXX ChZr e Ic, acccirnrnod :ate ]B0()-fE , M20 A1 or

is X rrtan u facturing coXponXnt cf the l °adedXhell}

124 . The hoostex
}gi g inserted during XaXucactufe anX permanently XtXXXX in XXXX

;a set scr mar . The booster i s tlXreadXd to permi t assembly

on bY

f the authorized f XXXs .

	

All fuzes used with this shell alre alike -in

`

	

but

	

ar x a s t

	

the -manner Of functioning,

	

s

ontou-r and X. .eight,
with the _M4 8A2 Fuze, the sh-ell may be fir e.d for fragmen

tic r+ and blast X Xt eX1 'With eithe r sXFerquick action, giving a sir f$c e

a delay 01 (3 .1.5 secollds, for high-burst ranging Or tO

EXrstX Xr, with

	

-

rrna partial penetration before detonatlori .

	

pours6 8 of older manu-

XsXXm'X1XX with

	

XXX1 F or

	

48 Fuzes.

	

The 7 .5-grain

$ctuxe May be
n priale-r is tlsed with the normal Chargeround

XX XercXio

DATA

e4 ht of com let r

	

rid ._ . . 1$.80 tib -rypp of bs'S

in-

	

De r

	

O¬ t pcr . .__ . . � , . _ -9 deg 15 Mir.

L-Crngttk D1 COMP'Cte3-ourid . . . . . .

	

, . . . � . . . . . . .
_

.

1 X,X0 in_

	

Radius Of Qgtivr

	

'd,51 dal,

LrXngth of fuzed Proir-Ctli

	

. .,

	

. . . .

Length

	

artrtifte r-*5e _ . ., . . . 13,8 2 ice,

	

XIuXXlX

	

veXXsXX

	

X

	

,

	

y,X.lX ft per set*

idsh of f0tating band .. . . . . . . . . . .

	

0_4'9 ire .

	

(alt

	

urr3

	

rar+
44'

	

11.195 yd *

* riry

	

tvi3 uns - ire X11$11$1q5_17 ond Nit Ou-ns, 1 .471) J "t per secOnd; i n M X 897A4 GvrLs,

t Per X X 0.1,500 fee

	

_

0,05-SEA. .

	

DELAY, - -7 {

	

N'j

ra h

	

GUN, di

94 in that it has a suPercharge o f

	

H prX-

fpr=
elting

that in
owde

par
artragy uses the X XX-Xra1n

	

3 I 'prirner . Due to the I$rger

104



TM 9-1901

FIXED AND SEMFFI ED ROUNDS AND -SEPARATE-LOADI N

	

PROJ ECT11ES
Powder charge, the CCPI-npIete round is s0mewhat heavier, weighing19 .56 pounds . Muzzle velocity Wttb this charge is 1 2 885 feet persecond for M1916-17 -and

	

'runs-, 1,974 feet per second for
Guns ; 1,950 feet per second in the M1897A4 titans.

	

Maximum rangeis approximately 13,600 yards at a 44-degree elevation it

	

3 Guns,
Rounds of older manufacture may be assembled with

	

48A 1 or

	

4hFuzes,

	

In all ether re specter description and data

	

i-v en in 'pareg raph
9 4 apply W this round .

96-

	

914ELL, FIXED* H.E., M4-8 . REDUCED CHARGE. W/FUZE*
P.D ., AIWA . S & 0-15-SEC. DELAY, -75-?

	

' 1

	

.Tl

	

,

	

has

	

the
same shell, fuze, and cartridge case as the round described in paragraph
94 . ]However, the cartridge case contains a reduced charge (0.56 1 b) of
pt'opelling po%vder and the 75-grain 22 ]Prjmer. ]Rounds with this
weight of ptopellirxg charge weigh approximately 18.24 pounds and
have a muzzle velocity of 926 feet per second in 1916-17 and I
Guns : 960 feet per second in I

	

urxs; and 950 feet per second inM189 7A4

	

Guns .

	

Maximum

	

range

	

is 6,960

	

yards

	

in

	

M3

	

'runs_Rounds of older manufacture may be assembled with M48AI or M48fuzes_ Other description and data given in naragraph 94 apply. tothis round.

.

	

SHELL, FIXED, H . E .,

	

y

	

CHARGE,

	

,
TS Q4 M54. . 75-M51

	

UM has Components similar to thos-e described
in paragraph 94 except for the f-uze . FUZE, T

	

.

	

54, is a corn-
bination time and superguick fuze which can be set for functioning
up to 25 seconds. The superquick action is arrays operative after firing
and will function err imp-act unless prior functioning has been caused
by the time action.

	

The shell can be fired, therefore, for t I'm e ire
for effect or for surface burst on impact, and might be Used f or high-burst ranging_ Data given in paragraoX 94 is also applicahfe to thisround_

8.

	

HELL, FIXED ILE . i M481 SUPERCHFORGE,

	

F/FIB IE*T . M54, 75-AIM GUS' . has a propelling charge similar to thatdescribed in paragraph 95 and also uses the 1,50-grain i31 Primer,
Data. given in that paragraph and in paragraph 94 apply eq uail

	

tothis round.

	

The fuze is the sa me as that for the found in paragraph
97 . -

99 . .91f ELL. FIXED. H. E ., MU.
'

. REDUCED CHARGE,'/FUZE.,
75-MNI UN. has the ssrne fuze as that described ire para-graph 97, but ss loaded with a reduced propelling charge similar tothat ire the 48 Round with M4 A2 Fuze (par. 96), Descriptionand data ire that paragraph and in paragraph 94 apply to thin round.



TM 9-1901
100-102

H,E* a M48 } SUPERCHARGE, r
.

	

+, 1 I

	

, 7X-M

	

GUNS, ?VI4. AN,M5, AND M5AL , is provided
for the 75-mm Aircraft Guns

	

4, AN-MS, and M5A1 .

	

It is similar
to the corresponding rem nds aut huriz-ed for the ether 75-mm guns.
Howe-v er, it is fitted with a single-action superquick Fuze M57+
When ftred in the 75-mm aircraft guns, this round produces a flash}
it wi±l on1v be issued for aircraft guns until the new aircraft round,
described yn paragraph 101, is available for issue .

101 . SUELL, FIXED, H .E ., M43, SUPERCHARGE, FLA I-1-
LE S, VF;/FUZE:; P . D,, 11574, 73.11M AI R.AFT GUNS, is the same
as that described in paragraph 100, except that I percent potassium
solfate has been adetied to the propelling charge powder to make it
fleshless where fired in the 75Xmrn aircraft guns.

ARTILLERY AMMUNITION

306

Figure 65 - SHELL, fixed, H,E ., Mk . I x Ffo:shless, Unfuxed, 75-mrr+ Gun
(Adapted for FUZE, P.D ., M46 or M47)

102, SKELL, FIXED, HX., MK. a, FLA HLES . UNFUZED,
7i-1I-1 GON (ADAPTED F014 FUZE, P.O., NT46 OR 314-7) (fig . 65)
has a shel! of early design which no l-onger is manufactured and will
be available as a substitute for the round -with the M48 Shell in field,
antitank, and tank guns only until the present supply is exhausted.
The Ilk, I Shell has a somewhat larger high-explosive filer than the
M48, but less effective ballistic qualities_ The base is square and
the nose is shaped in a short ogive which ends about 2 -3 4 inches in
front of the beu rre let , A t this point, the nose is cut, machined, and
threaded internally to hold an adapter and booster assembly, This
assembly is screwed into the shell duriig manufactuxe, the booster
seating in a narrow well in the shell bursting ebarge, The boostet

charge in turn is covered b a steel or brass casing which forms a
socket or seat fQr the faze, The rounds are shipped unfuzed, the
adapter being clo ed by a plug which is removed just prior to fuzing,
Selective quick or delay f zaiictioning iX provided for b

	

rnaking two or
more single-2Ction fu2@s availabie for separate issue., for assembling
to the shell as required in the field, Like the M48, the Ilk. I Shelf



FIXED AND E

	

IFI ED ROUNDS AND SEPARATE-10ADIN

	

PROJECTILES

has been asseTnbled in several types a f r

	

rids_

	

In this round, the

18 or

	

18B1 Cartridge Case is fitted uvi tb the

	

75-grain M2

Primer or rnodificattoins) as loaded with 1,35 pouxrds (a normal

har e o flashl ss pro-pelf ng powder_ The M46 ;and 4'7 Fuzes

ar-e autheri7,ed for use with the round .

DATA

TM 9-1901

102-106

W.CX

	

tit of ;OrriPICte

	

rownd_ .

	

16_04 lh*

	

Width or rotating band --------- 0_4X ire_

. . .
Le_flg.h of .romplXte round

	

. . 22 .60 in.*

	

X ` e of

	

a

	

-

	

, . . . . . . ., _ . .
rXj

	

tile

	

. . . . . . .__,_ 1n_49 in.*

	

Radius of 09ive ._ .

	

. . 1_ X Cal-
In-49Lerngth of P

	

. . . . .
ngth of cartridge case

	

. . . . .

	

1

	

.

	

Grn_

	

I+duzzle velocity

	

.

	

_ .X,X 22 #x per sec

MaxirnUX . rgrXgc (at 4

	

dog , . . . . . .,_ ._ . . . . . . . . .

	

.8 5 vdX

y-F ur-fused rwuXds ; f,Xxe wXiXhts are ;

	

a_ r 4 pound . M-

	

, 0-77 pto

	

d,

1-^F-pr uiIX_

	

e 1Q 1

	

_ arid M-1917 Guns'

	

uXa1X ue]grit}" ill

	

! 1

	

T

	

,un

	

Ls

	

] .F$

	

fccx

	

r

s&LMeid'

	

lld3 Ciunf . 1 .314 feek Per &O.Cond .

103. SHELL, -vi ED- 1LE.; IIK, Ia FLALF-JILES-fS . REDUCED

_

	

I

	

ZED, is-MX1 GUN
(ADAPTEI) FOR FUX-+E, P.D,

7

1

	

fi4-7 ), has the same shell, eartrid e ease, and prsr] er as I- r

the round described in paragraph 102 . However, the
propellant

Con-

sists of a reduced charge (0.,56 lb) of flashless powder. Muzzle

velocity of the round is 1,075 feet per second i n 3+12, M1916, and

1917

	

unX; 1,115 feet per second 1ri M1897A4
Guns ; and. 1,135

feet per second in

	

:Gun&

	

Maximurri range is 6,570 yards i n M2,

T*1191 , and

	

1917 Guns,

	

Weight of the round -is 15 .25 pounds f

other d9te gIVED in paragraph 162 apply also to this round .

HELL., FIXIM. 11Y ., MK . I, U FUZED, 75.311[ GUNS

(ADAPTED FOR FUZE, I'.D, 1146

	

18
.147), is strnil r to the

round described i ri para graph 10

	

except that the propefling powder

s riot flashiess, Otherwise the des-cription and data givers in that

paragraph apply equat to this r0uriu.

TA V,

	

x1K T REDUCED CHARGE, UN

1 i

	

_

ELIZE

	

, d = I1 i

	

E

	

AI)A

	

FII FOR FUZE, P.D.. M

	

DR

is the same :,s that described in paragraph 103, except that the

Propelling charge is not fia shless .

	

The description and rata hereLn

apply
equally to this round.

106 .

	

SHELL, Fl

	

ED.. SX110KE,
14C., BA.- )189, 754*I-AI CUNS. 14A

	

D'L3 (fig. b6), is provided
for the 75-rnrn tare guns* for screening

purposes which cannot be adequately provided for by the Mk . 11

She11 .

	

Cornporients
iof the complete round cons iXt of the

	

18

make

or 318B1 Cartridge Case, the 150-grain

	

1, Primer (Qr modifica-

tions) end a canister'-like projectile . No fuze is regxlir-ed . the filler

being ignited by the propelling charge urn firing. The found is

intended for firing at kFw velocities; hence, only 0,1625 pound of



9-1901
5-107

propelling powder is uSEhd.

	

The body of the prejeCtile is

,Walled steel tubing welded at orie end to a cup-shaped steel

., and closed after loading a t the forward end by ;a steel disk,

. base is drilled to hold a soft lead pl ug and a steel cap.

	

The shel i

r consists e f three charges o f 1FJ(hexaohloretharl e-mr, c

	

mixture,

ed in

	

at i g arn uflts

	

nd a t different pressures .

	

The filler is

,i ned to burn freely f<)r approximately :! minutes, Ignition is be-

i when the round is fired, b

	

the Rash Qf _ the propefling charge

i s ignites a pellet

	

which burns slowly .

	

s it burns out, the pellet

.ites the first SIC ebarv, whereupon smoke b-e gins to issue fram

x base of the shell.

	

Muzzle velocity Of the round is around $50

Xt per second, the range at 12-degree elevation is about 1,500 yards .
.
though the project-lie rotates during its travel, there i s some rob-

ng and tumbling in flight.

XXXX

	

XqX a ro

o-ight of cornpaetc rtaund

	

9 .83 1b

	

Type of

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . .

ngth of comPlctp- "Pufid

	

20.26 In .

	

Muzzle VC1=ity_,
. . . . . . . . . . . .

rt0iXcti!r

	

. . . . . . . . . . . . . . . . 7,49 gin_

	

{XppfoxX

	

,

	

8XX ft her sec
LX o f X

	

.

n t'h of catttidge case . . . . .

	

13, ' i -

	

Maximum range' Ot
.,l.2 .

	

g
.

.

	

(approx)

	

1 *5-00 yd

idth of rot :Ntlrig bard. .

	

0.49 in.. . . . . . .

ARTILLERY AMMUNITION

Ff'Srure 66 - 5WLL, FXxeidr	mOkef -MCr B"" Mi8 r 75-mm

r.url:s + and 3

BATA

108

a,_ GRAY
WkRK I G I N YELLOW 1

;PAY swA--G .yrrraN

0

4

RA PD .65141

Figure 67 -SHELL, Fixed, Smoke, Phospha rust WP,

	

64 t w/FUZE,

Pa),, 37, 75-rnm Gin

HELL, FIXED,

	

PNI O

	

E, PB

	

SPH

	

RU . WP, 3164,

-

	

'X

	

1 I

	

g,

	

.. i

	

a

	

lan

	

ai

	

round for

'5 -Mra Guns M1997, M2 3 and

	

for screenrng and incendiary pnr-

()ses- It is also eflec-t-1ve against personnel, It will net be used ire the

A19115 -and

	

1917 ung. Components r ' TX$ f

	

1SF

	

arX

ridge Case, the

	

31A2 150-grain Primer, are FNR propeliing charge



FIXED AND SE LE1MROUNDS AND SEPARATE-LOADING PROJECTILE

and the

	

64 Projectile, which is al$-Q used in 75-mm howitzers, fuzed
with the M57 Super-quick Fuze. The Projectile -18 a modification of

the M48 1j i-gh-expl

	

i ve Shell, the nose being cut a-nd threaded to

held an adapter which screws into the body .

	

The adapter : serves
three purp<>seX . to PrOVidc a tight seai far the chemical contents of

the sheli ; to hold the fuze and to provide a

	

at for the forward end

of the burster, BU

	

TS ,

	

6, is a thin-walled steel tubular casing
extending nearly the length of the fillet' cavity.

	

The ba rster contains

detonator relay chain and a bur!Xter charge (CHARGE. burster,

8

	

of high explosive to rupture shell and disperse chemical contents .

F,

T k -1901

T07-108

is-.GRAY
I ARKINC IN YE "L'-O I

Figure 6$ - SHELL, Fixed, Smoke, Phosphorus, WP,

	

l¬ . 11, Norm-01
Chorse, Unfvied, 75-mm Gun XAdorpted for FUZE, P,D,, M46)

108. SHELL, FiXEDX SMOKE, PHOSPHORUS., Ak"P # IN1 . IL
CHARGEt U-lr

Ft Z,E, P.D., M

	

(fig. 68), is now limited standard, having been

superseded by the M64

	

P Shell as standard.

	

The components are

the

	

18 or

	

I1 SS1

	

attridge Case, the 75-grain M22 Printer (or

modifications), a normal (1,_35-lb

	

charge of FNH propelling ,powder,

and a projectile fuzed, in the field, with a single-action :superquick
Fuze 46_ The projectile closely resembles the Mk. I High-
explosive hell in appearance but has an adapter which has a pipe

thread in order to insure a tight seal. The shell is a burster tape,

that is, has a small high-explosive charge far - burstirng the shell and

scattering the chemical contents . This cbarge is held in the booster

casing which is ail integral part of the adapter, the adapter in turn

being a manufacturing component of the shell. The 146 Fuze, issued

Weight of compitte round , . . . 20 .26lb

hmgth of complete round in .. . . . . . . . 26.6
Typ-e of ba-se �� ., . ._ . ._. . .__ . . . Bunt-tailed
Degree of taper . . . . . . . ., . . ., . 9 deg 16 Min

Lcngth of fuzed projectile !5,0O M, Radius of ogive . ._ . . . . . �_, , . . . . . . . 7 .51 c:31_

Length of cartridge case 13 .82 i r: . Muxzlc velocity 1 .980 ft Per -$cc

Width of rotXtlrig band . . . . . . . 0.49 in_ Maximum rang 13,860 yd

Yc.L L sJLC "v','
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PD B0737

ARTILLERY AMMUNITION

krately for assembly in the field, is a suj- °rgiack type of fuze .

x type is used in order to provide for bursting before penetration

thereby insure the most elf-ective distribution of smoke. White

spharos is a soIid smoke producer, and also has an incen -- ;ary effect,

ght

	

of -Complete

	

rOur]d. .

	

16.40 lh

	

zdth of rota6ng hared. ., . .

	

, . . . .

	

0.49 t n.

gth of complete round ._ 23 .59 inO

	

Type of base . ._ . . . . . . . . . : , . . . . . . . . Square

Xxhor projcctIle

	

11 .3111 n . C

	

Radius

	

of

	

ogiv

	

___._ . . . . . � , , . . . . .

	

1 .44 cdd

gth of cartridge ease . . . . . . . . 13_92 GrX,

	

Muzzle uc)

	

1ty . . . . . . ,

	

1,722 ft per seci

m :cimuEti r n

	

fat 42 deg).

	

. . . . . . . .8.fi40 ydt

-Dnsa for unfuzed rpunds: fp :kr ,+fe1Rhc

	

for MASS is 0-.77 Xk3nd.

!s 2 .

	

M: 916 .

	

afid

	

M3917

	

nun-1 :

	

m u ; X l4r xe]o{ ity

	

a n M L 9$ TA4

	

Guns,

	

L,7$4

	

ft-ei prr
A ; in M3 Guni_ L .815 E-eet Pt" Wrond .

SHELL, FIXED, SMOKE, FM, MK. II,

	

ORIVIXL CHARGE,

FUZED. 7X "MM

	

FUZE, P.D.-

	

46), is

mical with that described i n paragraph 108 except for the type

,hemi al 1ler. FIJI is

	

liquid which is atomized by detonation

bursting of the sbe ll and thereupon hydrolyzes, farming a smoke.

SH FI .L, FIXED SMOKE, F . )i ice . iI, N

	

TBIAF, [-H kR(;El

FU EE), 715-MM (J« (ADAPTED FOR FU E L P .D.... M46), con-

is F smoke filler, are atomizing smoke producer having very

irly the same charac =Aistics as the F

	

filler described in paragraph

.

	

Other than weight, wh i-ch is 17-' .': pounds, dimensions and data

similar to{those given in paragraph 10$ for the phosphorus-filled

Lnd_

GRE=ICI BAND-;

CRAY

W

	

R

	

I N

	

I P4 GREE

	

II

i ure 69 - SHELL, Fixed, Gris, Persistent, H, Mk_ 11, Normcit Charge,

Urtfuzed, 75-mm Goo (Adapted for FUZE, P.D ., M46)

'. .-. , CPAS .

	

,

1ARCE. UNFU EL), 75-NIM GUN (ADAPTED FOR FUZE,

(fig. 69), contains the chemical filler, E, or mustard gas, a per-

tent type vesicant,

	

other components are sirnilar to those de-

fined in paragraph 108_

	

eight of the complete round is approxi-

-tely 15.91 pounds.
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FIXED AND SWIFI ED ROUNDS AND SEPARATE-LOADING PROJECTILES

112.

	

SHELL, FIXED, GAS, PERSISTENT, NC, MK. 11, NORMAL
IVF U LD, 75-Mll

i s similar try that deser bed i n
GUN (ADAPTED FOR FUZE, P.D .,

r h

	

8 except for the
IBC filler .

113.

	

SHED-., FIXED, GAS, PERSISTENT, CNS, M64, W/FU

	

,
P-D-, ?V15 1', 75-NI)1 GUN% is identical with -the round described in para-
graph 107 except for the c herr± ical filler which is a sclcation of ehlor
aeetophenone (

	

) and chlorpicrin (PS) ire chloroform . Other than
weight, the dimenstens and data are similar

	

those given in para-
graph 10'7 for the phosphorus-filled shell.

114.

	

SHELL, FIXED, PRACTICE, INERT LOADED,

	

48, NOR.
l lAL CHARGE, W/FUZE, INERT, P.D ., M48A1, 75-AIM GUN, is
standard for 75-mm subcaliber guns~ The projectile is similar to
the service shell described in paragraph 94,

	

which it is intended to
simulate, bw is loaded with inert material to the required weight and
fuzed with an inert fuze, Either FUZE, dummy, M73, or an inert
service fuXe may be asscrn bled t-L the round as shipped .

	

A service
cartridge case with a service primer and normal charge of FNH
powder are used to complete the round . Dimensions and other data
given in paragraph 94 apply equally to this round.

SHELL, FIXED, PRACTICE, INERT L ADIED, MK . L
/FU IE, INERT, F.D ., NIK. IV OIL N147, 7 5-NIIVI GUN, is an earlier

type round for subcaliber use. It is made up of a service cartridge
case, primer and propelling charge (normal charge), together with
unserviceable components of the Mk, I High-explosive Shell described
i n Paragraph 102 . All explosive e l en-eats are omitted i n the projec-
tile, the bursting charge cavity being loaded with 1 .83 pounds of
sand. The Mk. III Adapter is used, with the rooster emitted . An
inert Mk. I

	

or M47 Point-detonating Fuze is assembled to the
projectile as shipped. Data in paragraph 102 are applicable to prac .
tice round except as to weight, which i s approximately 16 .15 pounds .

116.

	

HRAP EI,. FIXED, 061K. 1, 075-MM GUN (fig, 70), IS no
longer rnanufact cared, since there is no present requirement far shrap
nel. Stocks on hand

	

111 be issued for gaining purposes . Issue will
be 90 perrenti grade II

	

(unrenovated ), far impact fire, and 10 per
cent grade 1-

	

ammunition in over-all sound condition-for high-burst
ranging . Grade IIR shrapnel is safe for impact fire but cannot be
used for adjusted fire d-ae to deterioration of the time action of the
fuze.

	

The complete round consists of the MIS or MISBI Cartridge
Case, the Ilk, I Primer

	

49-grain), a nitrocellulose propelling charge
nonflashless), and a fuzed projectile, FUZE, combination, 21-sees
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ARTILLERY AMMUNITION

W907M 5 iE always assembled to the round as shipped.

	

The cavity
of the shell is loaded with approximately 270 lead balls held in a
resinous matrix which also serv-&& to produce a white smoke for obseTT
Vat ion and adjustment of fire.

	

See chapter 1, paragraph 14 e (8) .

Figure 70 - SHRAPNEL, Fixed, MAC . it 7.5-mm Gum

- R :X r,-XARK;

	

IN BLACK F

Weight of complete round . . ., 20,62 ;b

	

Width of rutiating band . . . . . . . . . . 0.49 in,
Lcrigth of compicte round

	

. . . . 23_45 in .

	

TYPO Of bgsc . . . . ._ .__ . . . ._ ._, ., . . . . . . . . . Square
Length of fuzed projectile

	

11_23 in_

	

Muzzle velocity ., ., . . . . 1,755 }t per see*
Lengt :, of cartridge case � ., . .

	

J3.82 ire_

	

Maximum range
(at 43 dog 40 mira), .

	

9,760

'-Data $ivrn

	

far M1897 Gum_

	

Mu r2l r ve I-P,6ty in M li916s end M I q ; X C3un c =ifeet per sbcand ; Maximum r2rlEe is obouz 9.555 v&rds
(
at 4-2 dog 3o -m«) .

1

	

_

	

LI

	

A

	

L . FI

	

1X

	

,

	

I

	

1, FLA

	

1IL.I"S

	

, 75-MNI GUN, is
the same as that described ire paragraph 116., except for the propeIling
change and primer, and i s used for the same purposes.

	

The propellant
of this round is fleshless (FNH) powder .

	

The 100-grain M1BIA 1 .
Primer is used to ignite the propelling charge . Data given in paragraph
116 are applicable to this round,

118, AMMUNITION, BLANK (SINGLE PULLET CAARGEX,
75-301 G U , A1189 17-16-17, 75-MM HOW . . 141 AND MIA1, AND
X' FIELD GUNS, M1902-04-05 (fig . 72)p is provided for saluting
purposes and simulated firing and consists o f an 9 A1 Cartridge Case
containing an M 1 B1

	

1

	

(100-grain)

	

Prirner and a single pellet of
black p-owder weighing 0.43 pound.

	

The M9AI Cartridge Case may
a service (M18) case rut to a 7.26-inch length (about fro percent

of the service length) . The black powd8r charge i3 pressed and
formed to teqiaited size, with a hole, through its center for inserting
the primer . T'is_- pellet is wrapped in cellophane for prat-ection arid is
held firmly in positiot>I -against the cartridge case base b a chipboard
tube which i n torn is he Id i n posit -Ion by a r-losing cup assembly.

	

The
e Iosi ng cup i s inserte d a rld comen ted in p osition about 2 X'4 inches from
the cartridge case mouth with Pittman cernent,

	

Rounds with a dam-
aged or loose closing -cup should never be fired.

	

The complete round
weighs 2,68 pounds and is 7 .25 inches in length.



FIXEDAND SEMI FIXED RO LI NDS AND SEPARATE-LOAOI N G FROJ ECTILES

119. AMNIU-IN"ITI , Bl-.,kNK DOUBLE PELLET
75.NEW GXSX

	

1397.16-1 7, 75-)I?

	

HO

	

f ., 1

	

Y AND MIAI, AM)
" FIELD

	

U

	

, M19

	

-04-05 (fig . 73), consists of the same com
pcrmen

	

as used for the round deXcribed in paragraph 118 . except for
the black powder charge, Tha charge to this ammunition is in the
farm of two pellets weighing in all 0 .$7 pound . The complete rovind
welgh!s 3 .07 pounds and is 7.25 inches its length,

BRONZE-L,N#A1',27E 0

TM 9-1901
119-121

RA PZ) 80742

Figure 71 - CARTR1OGE, Dif, M 7, 75-mm Gvns,

	

1897-) 6- 17,
r M3, and T6

120.

	

C.AEI'FUD

	

K, D1RIEL, M79 75-MM GUNS ., 1118974 -1 7,
A12, .113 1 A_ND 'Uli

	

(fig. 11), is a completely inerX 1-piece asserrlb]
provided for the 7/5-mm field, antitank, and tank guns for simulating
the handling of service ammunition during training of gun crews . The
cartridge case and projec6le of a service round are simulated
a formed 1-oiece unit -made of bronze and st-eel . The- cartridge case
hasp i s a sliding ht, held in normal closed position by a stee X rod
and spring.

	

The cartridge may be fitted with an inert '? 1-

	

cend
Combination Fuze

	

190 7

	

, or may be adapted for the in-er*_ M46
or M47 or similar inert fuzes by use of a

	

k. III Adapter

	

The
aM

	

U nition is packed e ither a s a compt ete round with th e

	

1-second
Combination Fuze M19 D7

	

F or as a drill cartridge kit containing
three cartridges, the various types of inert service fuzes, and spare
p arts

	

See 0

	

D 11 -

	

NL R-6 for Iist e f ccntents .

	

The fuzed round
is approximately

	

3.42 incb es long and weighs 20.38 pound&

221 .

	

AR'l'

	

Y f)CE, DRILL, 3116,

	

F FU

	

1;, DUTMX

	

, M59.
75-MM

	

UN, is f unctionall

	

slrnaaar to that descried xn paragraph
120 and is also fitted . with a sliding-type spring-held base.

	

The
body is made of bronze (M16) or malleable iron X

	

16BI

	

and is
fitted with FUTE, dummy, M59 . This fuze simulates the selective-
type

	

48 and M4 A 1 Fuzes.

	

The fuzed round is 26.25 inches long
and weighs 18.75 pounds.
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figure 72 a AMMUNITION, Slack (Single POO Charge), 75-mm Guns,
M1897-16-77 and 3" Field Guns,

	

1902-04-05



Figure 7 - AMMUNITION, Blank Moable Pellet Charge), 7.5-mm Guns,
M189746-17, 75-mm Haw., M 1 end MM 1, rad 3"' Field Gurus, M1902-04-05

16
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Section 1111

AMMUNITION FOP, 5-

	

HOWITZERS

a .

	

General Discussion .

	

Several variations of 75-mrrm howitzer are
now in use-the

	

1 or I

	

1A1 which is used. on appropriate Carriages
far field, pack and airbarne artillery, and the

	

aid

	

3 which are
mounted in co-mbar vehicles for tank support and antitank defense.
Since the chamber design is alike in all, all models and modifications
fire the same ammunition. Except for one round which is issued as a
fuzed fixed corripiete rgund, ammunition for the 75-mrn howitzers iX
in the form of fuzed rounds of semifixed amrminition, permitting the
adjustment of the propelling Charge for zone firing .

b .

	

Identification. Painting and marking for identification are in
accordance with the ha-sic color scheme prescribed in TM 9-1900,
Weight zones of the shell are Indicated b crosses ; two erMeS 5 1g

n if

	

i ;norMal'' or "standard"' weight.

	

A weight zone iigbter than One
cross is indicated by "L" The RE, A.T. Shell M66, does not have
tire3 ht ?one markings.

e.

	

Fuzes .

	

FUZE, B. D,, M62 or M62A l . is fitted to the H .E., A.T.
Shell

	

66- These are boresafe base-detonating fuzes which function
w1th nondela action. Eigh-explosive shell are assembled as shipped
with either FUZE,

	

.,

	

a FUZE. R D.,

	

4

	

s

	

R

	

.,

The M48,48A2,

	

0.15 sec delay ; or FUZE ) , ,

	

r,

'. 4

	

I, and M4 .9

	

Fuzes are selective Xup erq uick-delay types-
148A1 has a 0.1,5-second delay whereas the delay of the 14$ is 0.05
second; the delay of the M48A

	

for this weapon is 0 .15 s econd-
FU -E, T

	

54, is a combination time are d superquick type
which the superquicl,- action . is always operative .

	

It will function
)n impact unless prior functioning has been caused b time action-
FUZE, P. DX, M57, is used with the chemic-al sh-ell . It is a single-
iction superquick type ch. 3. see. 1),

	

-

d. Cartrid oe Cases. CASE cartridge, 75-turn, 5 A1 '(type
and CASE, cartridge, 75-rnrn, M5AIB1 type 1), are standard acid

wbst it ute standatd, mspec t i vc l

	

, for aI l rounds except the H.E. . A.T.
The H.E., A-T. round is assembled with CASE, cartridge, 75-mm,

5A1, (type 11), the standard ease, o r the substitute standard CASE.



9-1901 .
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P ROJ ECTILES

carts idg e, 75-mrrr,

	

5A I

	

I (type I I ) .

	

The type I c aye has a shghtiy

larger mouth and .a less sharp taper at the shoulder than the type II

t o provide a free fit when assembling the round.

	

This is not recessary

with the type II case which is crimped rigidly to the pro'ecthe

	

hen

the round is asserrible .

	

All standard cases are made of brass .

	

The

substitute cases are Made of steel, have thinner heads aid primer

seats, and are about 0.27 pound i i ghter then the standard brass ease.

c.

	

Propelling Chareres+

	

The Fixed H.E ., A.T. round has a non-

-adjustable propelling charge which is loaded loosely i n the cartridge

C2Se.

	

Propelling charges of all other rounds are divided into sections

to permit adjusting for zone firing. The full charge Consists of four

sect ions - a base charge and three inerern eats_

	

Each is assembled

i n a cloth bag on which is marked the number or the charge .

	

The

base charge (ebarge 1) is tied to a retainer in the bottom of the

cartridge case. The first ineremen t, which is 'Marked charge 2, is tied

to the ba se se ct ion with a long twi rye. The other i ncre meet s, in numer-

ical order, are tied to each other with short twine.

	

This permits with-
.

draws I of the sections, except the base , section, to the rneut h of the

cartridge case whete those increments not required may be removed

by cutting or breaking the twine. The increments to be used are then

r eadil v- a gembled i n the cartridge case in numerical order, with the

increment having the number corresponding to the charge to be fired

uppermost. The increments are of unequal weights, hence are not in-

terchangeable- All sections up to and including the number of the

charge tG be fired are required tc> fire the charge called for .

	

Thus, to

fire charg e

	

, the base c 1) rg e (marked

	

and the in crem en ts marked

44 2" and "3,°" in numerical order, rr;rlst

	

used.

f .

	

Primer*

	

PRIMER, percussion, 100-grain,

	

1B1A2 , is stand-

ard for all 75-mm howitzer ammunition, Alternative is PRIMER, Per

cussion, 1 -gain ; X

	

h. , sec III) .

123 .

	

11PLETT ROUND TABLE

a.

	

Data concerning the -complete rounds oX 75-rnm howitzer am-

munition, and components thereof, are given in table 14, cbaptar

	

.

124. PACKING AND SHIPPING DATA .

a, Packing and shipping date for the ammunition are given in
ORD I I

	

Lrs

	

-1,

	

-5, and R-6-

117
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. ._ DLIVE DRP%$X
(MAR K.IING IN YELLOW I

;care 74 ! SHELL, Sem;flxed f H.EX f

	

48.,

	

FUZE, TsQ,,

	

-54, 75-

	

m

Now,, M I f M 1

	

1 r

	

2f and

	

3

SHELL, SEMI'FI ED, 11. F., M48,

	

/FUZE, T ,

	

541
.31M HO `..AIL -111A1, N12 5 AND A13 (fig . 74) o is issued to PrO-
ie a high-explosive ammunition far fragmentation and Mast effect
sinst personnel and light materiel targets. The selective time-super-
ick fuze fit-ted to the projectile permits firing for either high-burst
riging or for sur face burst on impac t . The proj ectile is i de ntical with
i t in the corresponding round far 75_.may

	

unsx described in para-
X phs 9 7,

	

, and

	

9.

	

However, becaus-e of diier ences in chambe ring
the cannon, the two -rounds differ materially in respects other than
L- projectile and are rent interchangeable, The 75-mm hewit2er car-
Age case is 3.1 inches. shorter than the case for the 75-mm gun,
2king tbe c urnpi e-te round shorter to approximatel

	

the same extent.

Iso,

	

erea s the

	

ropellirx

	

charge- for the gun consists of a non-non-

61ustahle charge loaded loosely in the cartridge case crimped perma-

+
.-ntlv to the projectile, the howitzei charge is in four sections in a
rtr. idge case having a free fit far adjustment for zone irin&

DAr&

eight of complete found _.__ 1.8 .24 Fh

	

Typt of bass

	

aoit-tail-td

!ngth of complete round

	

23,4$ in.

	

Degree 0f t

	

er . . . . . . .

	

dcdig i

	

rrYrn

"ngth of fuz

	

pfOjEctilt

	

15.00 in-

	

Radius of ogtve. . . . . . . . .

	

TS1 cat.

mgt h of cartridgc case

	

10 .69 1n.

	

Muzzle velor-fy

	

1,250 ft per -3ec"

idth -of ro :atirng band

	

D.49 gin.

	

maxiraum range
_

	

(at 43 deb' 3D min)

	

9.610 yd*

may, r ge 4 a full cbsrg-e-7 pmpr lling char:Xr, itt M l and MIA 1 Mewit m-ft_

	

C0rreJp0r3djn'g

to fof otlwr tharoes arr.=
MW z310 V ; hoe its+

	

M-o=iraum Rarrgio

7XXR

	

3 . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

95D it prrat-c

	

6,g3O Yd (at 43 dig)

,fIrgc

	

_. ._ . . . . . . . ._ . ._ . . . . . , . ._ ._ . .__ . . ,

	

, . ._ . ._. ._ . ., . , .

	

810 it qtr sec

	

5,360 yd (¢t 43 deg 35 min)

marke 1

	

.

	

.

	

.

	

. . .

	

700 ft peY xec

	

4,790 yd (at 43 deg 35 min)

26.

	

SHELL, SEMIFIXED. H. E.,1148, W, /FUZE., P, D ., M4 A 1

() .15.SEC . DELAY,,

	

HOW. ., N11 1 MAI,

	

, A , D

[3, except far the fuze, is similar to that descried in paragraph 125 .

ata given therein applies equally to this round . FU FX P. Ira,

14 S

	

, is a selective superqui-c -d eiay type, with a delay of 0.15

Scond. Its use adapts the shell far firing with either surface or

,coohet burst.

	

Rounds of es r l ie r manufacture

	

$y he fitted with the

Fuze (0.15 sec delay) or the

	

48 (0.05 sec delay) of 0 .05

X-cond.



FIXED AND SE IFI ED ROUNDS AND SEPARATE-LOADING PROJECTILES

:--OLiVE DRAB ____J
{ AWNG IN YELLOM

Figure 7.5 -SPELL, Sernifixed, H .E .f M41AI r w FUZE, P.D ., M48A2 f

O & 6.15-sec, Defay f 75-rrrm Homer ., M 1, M TA 1, Mgr and

	

3

1

	

.

	

HELL}

	

SZEMIFI

	

ED* H.

	

E. .X N141A1,

	

W/FUZE., P.

	

D,,29 S
M48A ,

	

0.15-SEC. DELAY, 75-MM 110W., X11, TUAI-s
A12,

AND M	

fig,

75), i s a substitute

manlord for the

M48 in the

75-mm

howitzers, and is issue-d with the same types cf fuzes

.

Other

components

also are the same except for the projectile

.

Like the

M4Sx

the M41AI ShelI is a streamlined

boat-t-8iled type.,

	

However,

both

the

base

and the nose ogive taper

somewhat

less sharply in the

case

of the M41	

1 .

and i is

0v

era f1 iength is approximatel	

1 1/2 inches

less.

The bursting charge

is

slightly

sma

l l ex'-approximate 1y 1

.11

pounds

o f

-TNT,

or alternative high

explosive,

as against

1.49

	

urtds.

fo r the I1M 8 Fil ler,

	

As a ros

ult,

the loaded

f-uz

e

d

M41A1 She11

is ap-

proximately

0

.85

pound lighter than the M48 Shell

.

The propelling

charge

is a dj u ated s o a s to give about the same muzzle velecities and

maximum

ranges as for the standard rounds

.

	

A

s assembled with the

148A2

	

uperq

uick-delay (0

.15-sec

Fuze, the round is a -substitute

fur

the M48 Round described in

.

paragraph 126

.

Founds of 4earlier

manufacture

may be assembled with the M4SA1 Fuze having a 0

.015-

second

delay or the M48 Fuze having a 0

.05-second

delay

.

DATA

bight

-Of r-OrAp]ete r-Ound	

I7_40

ib	

Regret

of taper

. . . . . . . . . . . . .

7 deg 45 ruin

L,--n

gth of complete round	

21 .9.8

in

.

	

R2diLt&

Of -OgiVe

. . . . . . . . . . . . . . . . . . . . . .

	

6.24

ca]

.
Lcngth

of fuz

:cd

projectile	

12 .69

in

.

	

Muzzle

velocity -------- 1,270 Et per sec*

Length

of cazrtrtdge -case ,

. .,

, 10

.69

ire

.

	

Maximum

range

Width

of rotating hand	

0,49

ire

.

	

X:at

43 deg 45 miry)

. . . . . . . . . .

Type of bas

"-urge

4 (full charge)

.

Corrrsponding dAt a for okhw-

:hja

rges are=

TM

9-1901

127-

T28

Mvtzle

Va Lbdty	

M

ax4murn Ran43t

ch.;Xrgr,

	

_. . ._ . . . . . ._ . . .XX .X .X . . ._X .X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

965

f

:

per SCC	

',07S

}'d (42 dcz -45 rnin)

char-iRe

	

2

	

--------------------------- .. . . . . . . . . . . . . . . . . .

	

. .

, _

. .__ .__ . ._

	

520

fl pt,r

:%"

	

.5.470

	

yd

	

(43

	

deg

	

40

	

rnir<)
charge

	

1

	

. . .. . . .. . . . . . . . . . . . . . . . . . . .

	

705

ft per sec	

4,250

yd	

(43

deg	

9

a1ia)

128.

	

SMELL

	

EMIFIXED}

H

.

E

.,

_3141AL

}

W/FUZE

S

T	

,

X154}

75-MM

HOB'

.,

M1, M1A1, M2,	

D

1

f

except for the Nze, is

assn

bl erg from the same components a s used with the rerun d de-

scribed

in paragraph 127

.

	

Data

given in paragraph 127 is applicable

to

this rou-ndf	

The

fuze assembled t o this shell is the same as that for

the

	

4

Round in paragraph 125, for which this found is -, substitute

.
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Fixed, iqX, A,T " f	6, W FUZE, S.D .,

	

62 or
6 A 1, 75-mm Haws

	

i f M I A I r We and
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F
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FIXED AND SEMIFIXED RO U hI DS

	

WDSEPARATE-LOADING PROJECTIUS

129 .

	

13EI,L, I'I

	

ED, H. E .,, A,T*, 5166 7 Vl /XFU E, B+ D . . N1

	

, OR
M

	

A I. . 75-MM HOW, Nil . MI

	

1 T

	

, AND I'1

	

(fi& 76), is pro-
vided for the 75-mrn howitzers for use against tanks and other bear:y
materiel . The effect of the proJectile is obtained by the force of the
detortatiorn of its high-explosive filler rather than from striking ve-
locity, The construction of the shell differs materially, therefore, from
the standard types of armor-piercing projectile, The shelf body is a

thin-walled casing containing a shaped high-expl ive filler end closed

off at the forward end by a ballistic cap in the form of a thin steel

cone-

	

The base i s boat-tailed and fitted with a base-detonating fuze
which funetiorrs with nendelay action .

	

The cartridge case is the type

I I MSA 1 or 1 A 1B 1 . The type I I case was designed especially for

this round, to provide a -case with a smaller neck and musth suitabie
for crimping to the projectile, The ease is fitted with the standard

IB1 A 2 Primer and has a n-onadj ustabl e propelling charge of FNH

powder .
DATA

T -1 01
129-730

Wight -of complete sound , .

	

1530 lb

	

Degre-c of toper . .

	

_ . . . 9 beg 1S min

1~cngth of complett round ., , 23_47 in .

	

Degrce -of rkose t9,pcr . . . . 22 dcg 50 miry
Length of fiiz-ed projcctilX

	

15.00 in

	

Muzzle vel&city
Length of cartr-Idge case

	

10 .69 in.

	

(approx)

	

, ., , . . . . _ . . . . . .

	

1,000 rt per see
Width -Of r0x2ting . band , . . . . . . . .

	

0,49 in_

	

Range ,(az 9 deg 35 mirL) .- . . . .

	

.3 .000 yd
-Fype of base . . . . . . . . . . . . . . . . . . . . Sort-tattled

	

Ma ximum rangy . . . . . . . . . . . . . . . . . . . 7,000 yd
Frnctration (in_ of plate, at any range) (approx . . . . . . ._ 3

-YELLOW SAND

GCZAY I

	

ARKIN LQZ
I N YE :-'-0W I

RA P D 90747

Figure 77 - SHELL, Sernifixed, Smoker Phosphorus, WP,

	

64, w FUZE,
P,D_ .r M57, 75-mrrr How ., M7, M? A7, X12, and M3

ti

	

. pmIri ED, SMOKE, PHOSPHORUS, WP. M64'1
W/FU E. P. D. }

	

57, 7S-MR1 HOW, N11 } MlAl, M2, AND M .3
(fig, 77), is standard for 75-mm howitzers for

	

reeny ryg and incendi-
ary purposes It is also effective against personnel . Cartridge case,
primer, and propelhng charge are the standard components also used
with the high-explosive and antitank rounds. The proJeetile is a modi-
fication of the

	

4 High-explosive Shell (par 1 2.5), the nose being
cut and threaded to hold an adapter which screws into the body. The
a dapte t serves three purposes -- to provide a tight sea i for the chemical
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ontents of the sbe11} to hold the fuze ; and to provide a seat for the

orward end of the burster. BUI TE1 , M6, is a thin-walled steel

ubular casing B ending nearly the length of the filler cavity. The

Eurster contains a detonator repay chain and a burster charge

CHARGE, hurster, 8) of high explosive to rupto the shell and

lispers .X the -;Xhefnical contents . FUZE, P_ D., M57 . a single-action

u perquic k type, is used with tfhe 75-mm howitzer chemical shell to

provide for functioning before penetration, thereby giving the most

Ifective distribution of the fill-er . White phosphorus is a smoke-pro-

lucing chemical which also has an incendiary effect .

DATA

Veight of complcte round . . . 18_84 Lh

	

Type of bars

	

.

	

., . . . ., . . ., . . . . 13-oat-tailed
.*c rr gth of complete r-oufid

	

. .. .

	

2X.49 in.

	

Dcgrtc of taper

	

. . . . . . .. . . . . .

	

9 dog 15 rein
,ertgth of fuzed p-roi

	

tIIe . . .

	

15_00 irn,

	

Radius of ogiv-E . . .. . . . . . . . . . . . . . . . . . . ? .51 -cal,
.crtigth of ca rtridrr-ca-5c

	

. .,

	

10_69

	

D_

	

muzzie velocity

	

.. . .. . . .

	

1,250 ft periec*
Vadth of rotating band . . . . . . . . 0 .4X !; .

	

Maximum range (at 44 dcg) 4,610 yd*

-Ch 4rg-c 4 I f u1] ehmrge . in .1 afLd M l A I Hawitxrrs_

3

	

ti

	

LL. . ,4E N11

	

EDi SMOKE, FS, M64, W,

	

.

	

t,
15 71 75-MM HO

	

' ., M 1, 111 A I, N12, A N D M3, contains F

	

fil ler,
Liquid smoke-producer functioning very much like white phosphorus,

Vhen fi 11-ed with FS, the complete round weighs approximately 119,05

)oi,inds, In other respects it is sirnilar to the round described in

paragraph 130 . and data Kiven therein 2pply equally to this round .

F

(

	

ARK1 NG I

	

GREEN ,
RA P13 8

Figure 78 - SHELL, Sernifixed, Gas, Per-sRsfent, H, M64, wIFU E,
P.D . . M57, 75Xmm How .,

	

l and fICI L A )

32, SHELL, X.r.NIY

	

, (;AS, PERSISTENT. H. M641?

V/FU

	

E, P . D-, M

	

7, 75-V131 110VV

	

-M l AND .11 Lk1

	

; flgr 78 ), is

Emklar to the phosphorus and Fw Idled smoke shell, but the filler

-ansists of mus'ta rd gas (14), a persistent liquid vesieant,

	

The corn-

ilete round weighs 1-8,58 pounds. Otherwise, the data givers in par'ia-

,,raph 130 also apply to this round.
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133 .

	

,4)411 LJ 1T1 N1 HI,ANK (DOABLE PELLET CHARCE) ,
75-MM ( ;[j S, M1897-I -17, 7 -MAI HOW.. M1 AND 1)1AI, kND

f f El

	

LD

	

FU.[', ,I N1 1902-04-05, is described in para

	

aph 1 19, and
illustrated in figure 73+

r

figure

	

9 T CARTRIDGE, Drift ., M 2A2, 7.5-m.m How.-r
1, M2, and M

TM 9-1901
133-135

RA PD 80742

134 .

	

CARTRIDGE .. III l LL{ )12,x.2, 7->-801 110W.9 MI .. M YA1}
M2, AND M ;i (fig . 79), is a completely inert cartridge for use in train-
ing in handlirng and in loading the cannon. The round is .6 1-pi-e
bronze assembly with a detachable base .

	

It is fitted with an inert

	

1-
second Combination Fuze III1907M, which is made up of burredout
or rejected fuze parts.

.

	

:

	

E 'r

	

ID EI

	

]DRILL,

	

Ml ,

	

W/FUZE,

	

DLFMMY,

	

M,5 ,
3-f 7-M11 H

	

' .,

	

, MI _X11 . X12, AND : t , si!n i t

	

the

	

S service
Rcrjnd for use in training . like the M2A Drill Cartridge, it is of
1-piece with -a detachable bas-e and nose cut and threaded to hold -a
s3mulat-ed point fuze,

	

owever, the assembly is a rnalleable iron cast!
ing and is fitter[ with FUZE, dummy, M59.

	

The

	

59 Fuze simulates
the M48 selective type and has a similar setting pin arrangement.
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I IC

AMMUNITION FOR 76-

Genera! DiscuR:s ion . The 76-rnm

	

run

	

f a

	

IA 1, and

	

1Aarc lightweight high-velocity tank and arititank guns, The 76-mm
gun is a composite of the 3-tnnch gun tube, and the 75-mm tank gunbreeeh ring and me ;- iianisr-n .

	

haraetei-!stics which govern the designof shell sre rn rich thp- sarne as for the 3--incb gun (the base

	

iarnetefof the 76-mm gun actually is '76-2 rn i llimeters, of 3 inches), air,

	

corre-Spenein rounds for the two guns use the same shells. However, thecompl-eto ruond: :re nor? interchangeable, sin-ce 'the chamber of the76-mm gun is smai -er and requires a shorter cartridge case as well asa different weight oz propelling powder, As a result, 76-mm rounds areuniform]- smaller and lighter than the 3-inch . All 76-mm ammuni-tion is issued in the fotrn of fixed complete rounds, Rounds requiringfuze s are fuz ed as sh i pped.

	

ihe round s described to th is s ection arethose containing FNH powder subpar.rX_ e and ft below) . Unless`'reduced charge" appears in the -nomenclature of an ,tern, then thefound has a normal ehai 6e,
14X_

	

l ieYJtifiCaXXca~ana

	

P4intin1X and marking fofi identi

	

tien is inaiXeordance with the basic cuior scheme as pros-cribed in T

	

9-1900.The marking on the shell clearly identifies the round from the corre-sponding ore for the 3-finch gun since it includes the caliber as well as
type of cannon, for example, "76

	

- T

	

T-SHELL

	

4 Atar when tooe assembled in the 76-mm round* -and "

	

- TNT -SHELL M42AI"when for the 3-inch gurL
e.

	

Fuzes. FU E, B,D.,

	

66A1, a base-detan ati rig fuze which func-tions w ith del y act;cn, is

	

tteX X.n the base of 76-tom armor-piercing-
capped projectiles when these P; OJectiles area loaded with high expla-
sive_ This fuze is not considered to

	

boresafe . High-explosive sh-ellare fitted with either FUZE, P.D., M4$A ,

	

and O.05-see, delay;
FUZE} P.D ., M48A1; or FUZE, P.D.: 48 (ch .

	

, sec, I),
it . Cartridge Cases, -A_ . cartridge, 76-mm, Mg t isstandard
76-mm arnmun]tIon, This is a brass case, 21.X inches long, weighing

5,28 pounds . Substitute standard is CASE, cartridge, 76-mm, $I,
a -steel case with a thinner, head and primer seat than the standardbr.ass case, and apprQximately 0.50 pound lighter,
e.

	

Propellent Powder . Formerly, FNH powder was standard for
use in 76-rnrp guns,

	

Because o f the =eke produced, recent rinds
contain the FNH, MI, Powder without potassium sulfate, making an

124
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FI ED AND SEMI F I ED ROUNDS Alrl D SEPARATE-LOAD IN

	

PROJECTILE

NH type powder. These rounds are flashing but have less smoke .
ounds of new mXnufacturc also have PRIMER, percussion . 2 5-

grairi,

	

40 XT 7), to addition to the NH powder.

f*

	

Primers . PRIME , percussion, 300-grain, M 8A2, is standard
for 76-rnz -rX gun amen unition,

	

An alternative is P

	

IMER, percussion,
300--grain + M2 8B I A 1,

	

PRIM

	

, percussion, 2 60igrain,

	

40 (T27),
is a near primer used with

	

H powder- charges It is 19 inches long,
a s torn p a red to the

	

2 8

	

2 whis h is 10 tnchcs long, and is *pen at
the end.

1

	

. CO MPLET

	

1 I I 7;,

	

X .

Data concerning the 76-rnm eornpletc roundq, and Bornponemts
thereof, are given in taile 15, chapter X.

a.

	

Packing aryl shipping data far the 76-mm ammunitiarX are gi err
in ORD 11

	

NL's

	

-1 and

	

-6.

ilimvX4wli4 XXXXXXAX 3XX1

Fi ure 80 - PROJECTILE, Fixed, A,P .C., M6 A f, w FUZE, B.D .,
M66A 1 x and TRACER, 76,rn rn Guns,

	

1, M 1A 1, and M t A

a

	

i

	

,

	

.,

	

.

	

.

	

.,

	

ti

	

TXr X+F wJZE ,

	

B . D.,
N1

	

A] a AND TRACER, 7 TMN1 C-UN , M1, 311AI, and

	

1,A
(fig_ $0), is intended far use against armored targets . The projectile
is the Xrmer-piercing-capped type which relies on striking power for
penetration, and is loaded and fuzed for blast effect behind the plate .
The body of the projectile !s solid except for a relatively small cavity
at the rear which holds the high-explosive charge of explosive D.

	

T
nose of the body is fitted with an armor-piercing cap, increasing the
effectiveness of the projectile against face-hardened armor. A ballistic
cap or windshield is permanently fixed to the armot-piercing cap. The
windshield is a hollow thin-walled steel ogival carp whir-h gives a Stream-
1 i ne d c ffec t to the forepart of the round.

	

The base is square, and is
drilled and threaded to hold the Base-detonating Fuze

	

fifi 1, This
fuze is a non horesa fc type

	

hich functions with de la

	

action, thereby
providing fae pergetra+ion before detonation cf the explesive filler . The
boa{-tailed rear portion of the fuze housing holds a tracer which
opera to s independent of the fuze mechanism. After its ignition ti

	

the
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propelling charge when the round is fired, the tracer composition
burrs for approximately 3 seconds, giving a visible tra-ce for observs-
tion purposes . Due to the greater muzzle velocity, the round is effe-c_
tire at greater ranges than the corresponding round for 75-mm guns
Rounds of new manufacture contain NH powder and also PRIMER,
percussion, 225-grain,

	

40 (727) .

Wesgbt *f camplett round __ ._ 24,80 lb

	

Radius of ogive (falsc Qglvc) 7.05 cal,
Length of rompletc round . . ._ 33 .8(1 ire-

	

Muzzle velocity . ._, .�� . 2.600 ft per sic
Length of fured pro)-ectile

	

. . .. . . 9_79 tn_

	

maxinaurn rangy , . �� ., ., . . . . . ._ .

	

16,10p yd
Length of cartridge case . . . . . . . . 2!_30 ire_

	

Pexmetration (in . :Dt 0-deg obliquity
Width of rotating band . . . . . . . . . . . .

	

1.02 in .

	

of

	

iac-e-hardcnod

	

plate

	

at

	

1.000
Type of b"t . . .�., . . ., . . . . . . . . . . . . . . . Square

	

yd) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4_
Penetration (ice . At 0-dcg obliquity of hQrnQgcncous plate at 1,000 yd) � .,.- 4,5

" PROJECTILE.

	

,,

	

.a

	

7 W/FUZE, 1 iX

N1

	

A I, AND TRACER. P76-MM GUNS} is similar to the

	

62AI
Round described in paragraph 139 except for the method of crimping
the st-eel windshi-eid to the arrnort_piercing cap of the projectile . In
the I 62AI, the windshield is roll-crimped near the end of the wind-
shield, whereas in the M62, the end of the windshield is crimped into
a groove i r. the armor-piercing cap.

	

Rounds of recent manufacture
-nay contain NH powder and also PRIMER, percussion, 225 grain.
M40 (T27)_

ARTILLERY AMMUNITION

DATA

726

Figure 81 - PROJECTILE, Fixed, A . . ., M62, W/TRACER, 76-mm
Gvrps, MY,

	

IA1, and M IA2

141 . PROJECTILE, FIXED } A.P.C,, A162.,

	

/TRACER. 7 -M)l
GUN':S, M1, MIA1, AND MIA

	

fig- 81), is an earlier type of arrnor
piercirr

	

round which has been superseded for current mazufacture b
the loaded and fuzed rounds described i7i paragraphs 139 and 140,
ornponents are the same as those in the current standard found but

cavity in the base of the projectile 4 empty,

	

A Meet plug In the base
holds a tracer like that in the fuze of the loaded round. Because of
the difference in loading, the projectile and corrplete round weigh
approximately 0 .50 pound less than the loaded projectile and round.
Xhe length a` the projectile is 8,94 inches; otherwise, data in para-
graoh 139 are applicable,
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RA P D 80732

Figure 82 -SHOT, Fixed, A .P ., M79,

	

ITRACER, 76-mm Guns,

1, MIA1, and

	

IA2

.

	

,X

	

,

	

.,

	

N'1 7 9..

	

VVER.

	

76 .

!, ?Xl1Al, AND -IYA

	

(fig. 82 , is substitute srta-ndard for the armor-

piercing-cappcd round (par. 139) . Rounds are the same for both

types of round except for the projectile . The M79 Shot i s -essentially

a steel slug with a rounded nose. A small cavity in -cbe base holds -a

red tracer compasition similar to that in the loaded ARC, projectile,

giving a visible trace for observation for the first 3 seconds of flight.

The shot has neither ballistic nor armor'-piercing cap_ It is not as well

adapted, therefore, for combating fa.ce-hatdened types of armor, but

will perform adequately against homogeneous plate-

Weight -of eomplX--tt found : . . .

	

24.24 11

	

Rftdius of -093'VC . . . . . . . . . . . . . . . .. . . .

	

1-6S cal.

Lengtt, of complate round

	

29_'76 in.

	

MuxZlC velocity

	

2600,

	

Et per

	

r

t~&.ngrh of proijectiic

	

.. .. . . . . . . . . . . . 9-22 1 :

	

M:axiTinam range .. . . . . . . . . . . . . . . . . 12 .770 Yd

Length oX cartridge case

	

21-30 tire_

	

peneiration (in_ at 0-dg obliquity

Width of :otaxi :ng

	

1 .02 in_

	

of

	

face-hardcri.ed

	

plate

	

at

	

1 .000

Type of

	

base . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

Square

	

yd)

	

. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . : : . . . . . .___ . . . .

	

3 .

Fenetrazion 6n : az 0-d-eg obliquity of homogeneous plate at 1.000 d) . . . . : . . 4_5

{.

DRAB
i

	

AR1

	

9 NG

	

I rj

	

Y l.: LLO

	

t
IRA 131D $475 T

Figure 83 - SHELL, Fixed, H.E .,

	

42A1, w/F1JZiE, P .D-,

	

48A , So

Delay, 76trrirrr Gons, M1 0 M J A a, aril

	

lA

,,

	

L :kl,

	

W/FUZE.., P .D .,

0.05-SEC. DELAY,

	

-

	

GUNS,

	

.

	

, AND NIIA2

(fi1g . 83), provides for fra gmentat im and blast effect at the target Icr

use against personnel and light materiel .

	

The ca plete assernbl

	

con-

s1sts of the standard. cartridge case- and primer, a 3 .'75-pound pro-

pelling charge FN14), and a fu2ed high-explosive shell- The shell

body is a relatively thin-walled forged steel easing having are explosive
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charge cavity extending almost the full length of the body and closed
at the front end, after loading, with a Bakelite fuze well cup. The
fuze well cup prevents broken bits of explosive charge from falling
into the 0 (or modifications or 4 Boo5ter. This booster is a
manufacturing component of the lead-ed shell, being screwed into the
shell nose and permanently locked in position bar a set screw,

	

s
slipped, the shell i fitted with the M48A ,

	

& 0.05-sec . delay,
a s6lective type providing alternative superquiek action for surface
burst on impact, or delay action for penetration at target_

	

Rounds of
older manufacture may be fuzed with the M4$Af having a 0,15-
second dell v er the

	

48 having a 0,05-second delay. Newer rounds
may -contain NH powder which will he indicated in nom-enlature,

We'Fhy 0f 1:!OmP1M round ,_ .

	

22,23 1b

	

Width of rotating band . . . . . . . . . .

	

1 .()2 in .Length of o-urrtplete round

	

32 .29' n_

	

` pf bass . ., . . . . . . . . . ._ . . , -quareL.cnth ofX Fuzcd projectile

	

. . . . 12,36 in.

	

Radius of ogiva . . . . . . . . . . . . . . . . . . . 7_05 cal.Length of cartridge ca!sc . . . . . . 21,30 ire .

	

M=21c velocity . . . . . . . . . . 2,700 ft per t
.Maxi mL3rn range 14,200 yd

14-4. SHELL . FIXED . H.E.4 M42AI, REDUCED CHARGE,
W:` FUZE. ?.D., M4 A , ti5 0 . 15-,SEC. DELAY, 7 *MN1 GUNS,
M I X R11A I , AND M I A2-. i s similar to that described in paragraph 143.
except for the reduced charge and the longer delay action of the fuze
(0.15 sec) . Rounds may also be assembled with NH powder_ Weight
of complete round is 19 .62 pounds, muzzle velocity is 1,550 feet per
second, and maximum rtaf, ge is 8,805 yards_

	

Otherwise, data in para-
graph 143 are applicable.

f

T 8

hNW-.
L- GRAY --X

[MARKING IN YELLO W
RA PD sn.589

Figure

	

4 -- SHELL, Fixed, Smoke, HC, B .I .,

	

88, 76-mm Gums,
T, MIA?, acrd

	

IA2

	

.
14 .5 .

	

SIIELL, FIXED. 5310ICE, HC; 8.I.i M188* 76-MM

	

T1N It
MIA 1, AND XN11

	

fig. 84), is a law-velocity . chemical round
fur screening purposes,

	

f t is cotistructed -along the same limes as the
corresponding round for 75-mm guns. and functions in the same rrnan-
ner, Rounds of recent manufacture may contain NH po d-er, For
details on construction and functioning, sec paragraph 106.

a ATA
X-V-niC,ht of -EXompleh'e rChind . .

	

13,4.3 lb

	

-Idth of rotating band �

	

. . 4,49 in.1Xcngth of complete round

	

, . . .

	

29.56 in_

	

Type -of base

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . .Square
Lcng*h of projec'.i1e

	

. . . . . . . . , . � .

	

S,02 in_

	

Muzzle velocity (app ,_) . . 900 ft per secJ,cngth of cafZridge case .

	

. 21 _30 in .

	

Maximurn range (a*, 12 dog)

	

2,000 yd



FIXED AND SEMIFIXED ROUNDS AND SEPARATE-L0ADING PROJECTILES
CARTRIDGE, DRlLI, M20. W/FUZE, DUN1?VIV, n159,

7 -M?Vf (XLiN , IVII AND MYA1 * The M20 and M20B1 Dr -111 Car-
tridges simulate the 76-mm COMPIete round assembled with SHELL,
H-K, I 4 A1,

	

,riFU E, P_D,, M48, and PROJECTILE,

	

P. . . M62
and 16

	

I, The M 0 I Drill Cartridge body is hollow and rnanu-
factured from malleable iron, while the M20 Body is mad-e of bronze .
A copper b.Xse center p)- in, fitted in the canter o f the base, simulates the
primer.

	

FUZE, dummy,

	

l59, simulates FUZE, P.D., M48, and modi-
fications. The weight of the drill cartridg-e is 24.80 pounds and its
length is 3.180 inches,

TM 9-1901
146
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AMMUNITION FOR -INCH GUNS

.

	

Ge

x) e r al Discussion

.

	

'Considering

charri ber dimensions, there

art- two general types of 3-inch

guns

:

3-inch antiaircraft guns

in

fixed

emplacements

({'fixed" guns) and the 3-inch	

15-pdr.)

Seacoast Gun

1903,

and 3-inch antiair-craft guns on mobile mounts ("`mobile"

guns),

3-Inch tank and antitank guns, and the 3-inch (1S-pdr

.)

Sea-

coast Gun

M 190	

I.

	

The

first group

includes

the 3-inch AA

. Guns

X1917

and modifications, the	

1925

and

modifications,

and

the

	

2

and

M4_	

Guns

in the second group are the 3-inch	

,

Guns	

1918

and rnedifications,

the

M3,

and the 3-in-ch Tank and

Antitank Guns

M5,

	

6,

and M7, In addition there

are

the

3-inch Field

Guns

M1902,

	

1904,

and	

1905,

which have

been rechsrnbered to tale

75-rnrn

blank ammunition

; these

guns

are used

for saluting purposes

only .

	

For

all

other

guns in this caliber, service, practice, blank,

and

dri

11

rounds

are provided, all

being issued 1 -n the form

of fixed rounds

Most

3rin-ch high-explosive shell are

used

interchangeably, with ap-

p

rapriate fuzes, in both

types

of

gun .

	

However, because the larger

chamber

i n the fixed-type gun requires

a large

cartridge

e-ase for arn-

munition

to be

fired

from

These

guns,

complelo rounds

are not inter-

changeable

(fig

.

85)

.

	

Rounds

also differ

-as

to the type of

propelling

powder .

	

Some 3-inch

projectiles

are

also used

in

76-mm

ammunition_

Differences

in characteristics and means of distinguishing such rounds

are

discussed in

chapter

2, section IX

.

Wentification .

	

Painting

and marking for identification

are in

accordance

with

the

basic scheme described

in

TM 9-1900

.

of

	Fuzes

. All

3-inch rounds requiring

fuzes

are shipped with fuzes

assembled_

various

types are

provided, depending on the

purpose

for

which

the round is intended

.

	

14igh-explosive

-rounds MUnded

for anti .

aircrt

ft fire are fused with the	

43

Mechanical Time Fuze for modi-

fications),

which provides a time setting up to 30 seconds

.

This fuze

has

no impact elern-ent

.

High-explosive rounds to be fired again

ground

targets are fitted with a selective-typo point-detonating

.

Fuze

48A

,	

48A

I, or M48, which provide ahernative superquick or

delay

(D

.05

o r 0,15 see,) actin upon impact,	

Models

containing the

shorter

delay are used with rounds other than reduced-charge roan<is

;

the

latter are fitted with the longer delay fuzes

.

Loaded armor-pietcr

ing

projectiles are fitted with the Base-detonating Fuze	

66

I, giving

deiay

action-	

Shrapnel

for the fixed guns 1

:5

fitted with the	

k,

IIIAI

o

r	

k.

II I A 2 AA, Fuze

.

	

As

a rule, shrapnel rounds for the mobile
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k

. .

J Xr _X,rr

L

	

F X

	

,

Figure 85 --- C*mparison of

	

-inch

	

urr Arrim unit«m

737
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guns also are a ssern blad with the Mk, 111-type fuze.

	

However, rounids
with the M1907M Combination Time-percussion Fuze are in exist
ence.

	

Practice rounds have service fuzes, while drill arn munit iorr is
fitted with a simulated fuze which may be either a dummy fuze or an
inert service type.

	

See chapter 3, section I., for a complete description
of fuzes.

d.

	

Cartridge Cases*

	

CASE, cartridge, 3-inch. I k IM2, a brass
Case, is standard for all fixed 3-irich antiiaircraft guns and 3-inch (IS .
pdr.

	

Gun M1903 . CASE, cartridge, 3-inch, Ilk_ IIM , a brass case,
is standard for the 3-inch mobile antiaircraft guns, antitank and tank
guns, and 3-inch (15-pdr_) Gun ICI19G2III . The Mk . IM

	

se is
26.70 inches long and weighs 8.5 pounds whereas the

	

k. II 1

	

Case
is 23 .08 incbes long and weighs 6 .66 pounds,

	

CASE, cartridge, 3-inch,
Mk- I

	

2B1, a st e-el case, it subst itu te standard fo r the Ilk . IM

	

13r$ss
Case .

	

CASE, cartridge, 3Xinch, Mk, IIM2B1, a steel case, is alternate
standard for the corresponding standard brass case_ The steel cases
have thinner he-ads and primer seats, and are about one-half pound
light-er .

Propelling Chargei3.

	

Two types of propelling powder are in
use in 3-inch ammunition : FNH (flashle

	

nonhygroscopic) powder,
which gives a minirnum of Rash upon firing, and

	

H powder, which
is noohygroscopic but not fiashless.

	

(nitrocellulose) powder,
which is neither flashIes!; nor nonhygroscopic, was used ;n sorne rounds
of very sally manufacture, but its use has been discontinued, and 3-
inch ammunition so loaded is no longer issued. The propellent pow-
der is loaded loosely in the cartridge case and is held in position -at
the base end of the case by a distance wadding consisting of a split
disk and a straw or chipboard fuming.

	

The length of the tubing is
adjusted as required during manufacture. No adjustment of propelliag
charge or wadding is ordinarily required in the field .

f .

	

PrintXers. PRIMMER, percussion, 300-grain} M28, or modifica-
tions thereof ' are standard for all 3-inch guff ammunition . For de-
tailed description of this primer, see chapter , section III.

148. COMPLETE ROUND TABLE,

a. Data on complete rounds of -inch ammunition, and compo-
nents thereof, are given in table 16 . chapter 5.

149. PACKING AND SIIIPPING DATA .

a.

	

Racking and shipping data fOr 3-inch ammunition are published
in 01RD 11.

	

L's P- 5, P - 6p P=7, P-8, R-1,

	

-,5, and Rr6 .
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IFF ED ROEJ ND AN D SEPARATE-LOADING PROJECTILES

PD 90754

Fig u re 8

	

- SHELL, Fixed, Jq. E ., M42A 1, NHX r IFUZE I Time Mechon-
ica Il,

	

I43 (All Modifications), 3" Burrs,

	

1917 (A I1

	

*daf s),
M 1925

	

)-25MIA 1 . M2, and M4

1,50.

	

FIXED. H*E .,

	

,

	

,/FtfZ
ECJ 1A NTC,AL,

	

M4,3

	

(ALL

	

MODIFICATIONS),

	

X'

	

GUNS,
M1917

	

AI-L

	

OIDELS), M ]

	

251 J-25MIA I }

	

Z and IV14 (fig, 86),
has ideertical shell and shell loading as those of the high-explosive
round for the 76-mm guru (par, 143), Mcludin the M20-type roost-er_
The round is shipped fitted with an

	

43 Fuze or modifications, $
mechanicai' time fuze without impact element. For firing from the
f-Ix-ed 3-inch guns, the

	

1k. i l

	

or

	

k . IMM 1 Cartridge Case, an
8 Primer (or modification), and a 4 .87-pound charge of nenhy-

g "fosooei( (

	

propellent powder is used .

	

s a result, the com-
plete round is longer and heavier than the corresponding rounds for
both the mobile 3-inch and the 76-rnm guns_

DATA

OLIVE DRAB,
MAPKING IN

YZV.ow

TIM 9-1901

`XLirraited by fngximum fvrr tuna "ttLnjR: ehebretic-al rn.ximum ?-rlzgmtal -range of *hell
}

	

I L5_ 100 yards

L,

	

w Y., M42{ LH, ,f

	

TIME,TIME,
i

	

1,

tr
(1

(ALI, M01)EL ), M 1925MIXM25NTIA a, M X AND M4-; has the same
projectile a5 that described in paragraphs 150 and 148, except for a
slight difference in the shape of the bursting charge cavity, and a
small difference ir) shell weight as a result. The base end of the
charge cavity in the

	

42 Shell is nearly square,- this was modified to
,q smooth curve anrf the she II thereby became the M4 A1,

	

The corn -
plete round weighs 26.70 pounds (against 26.76-for the M42A1
Round), i n all other-respects, data given to paragraph 150 a-re applica-
ble to this round.

Weight Of rarnplcte found . 26.6 Ib Radius of ogiVc . . . . . . . . . . . . . . . . 7,05 0491 .
Length of eornpletc raund_ . . . . . 37_157 ia, u2zft VC]06ty 3,800 ft per%cc
length Of fuzed praj ti1 . . . . . 12_36 ire, Waxirnurl rarlgr' ;
Length of Cartridge ewe _ . . . . . ., 26,70 in_ Vertical h6ght
Width Pf rotating band_ . . . . . . . . . . 1_02 in . (at 79 dog 42 min)_ . . 9,800 yd*
'Type of base. square Horizontal rang

(at 20 dog 30 rnin) . . . . . . 11 .200 yd*
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152 . S'IiELL, FIXED, H.E,,

	

42} FLA HLE

	

, UIFU E, TINIE
1IECHANYCAL., M4

	

(AIL Mo DfF] CATIONS),

	

r - GUNS, M1917
4 ALL MODELS), M 125MI-25MW . N12, AND M4* differs from
- he M42 Round with

	

H powder on iy in that a flashless nonh gro-
scopic powder (FNH) is used for We propellant, The complete
-ound weighs 26_70 pounds ; other data are given in paragraph 150-

1!3, SHELL FIXED . H .E ., 1TK.

	

, TIME,
ICAL. -143 ( .ALL M DIR"'ATION ), " GUNS NH917

4 LL MODELS), M 1192-5ML25 NIIAL H2,

	

N[) M4, is a limited
standard round, very sirnilar in appearance to the I 4 A 1 found
par . 150) and is fitted with the same type of froze . The round con
ists, ir: addition to the Mk . I

	

hell, of the

	

k. IM2 or Mk, IM2 B 1
,artridge Case with an M28 Primer or modifications thereof, and a
, .87-pound prop.:-ding charge of H power. 'fhe Mk, I hell re-
embles the M42A1 and M42 Shell . the latter being, in fact, a modi-
ioarion of the older design . However, the nose of the

	

k. I

	

is out
Iid threaded so that an 12 Booster can

	

fitted to the shell by
-teams of an adapter for use with the M4 Fuzes . The adapter is a
:treaded plug-like assembly iormcd to continue the ogival contour of
ie shell nose . The booster is a buss assembly fielding a, -stnall
ouster charge of tetryl and fitted with an interrupter arrangement for
orle Safety, Due to the different booster, the Ilk. I

	

hell has aightly larger TNT bursting charge than the

	

4 A 1 Shell,

'c13ight of cotn ;nt!re round. ., .

	

X6 .$8 !b

	

-dth of rotating band . . . . . . ., .

	

1 .07 in_
rrigth of cornplcr-e round . . . . 3:_57 In .

	

Typr -of basc . . . . . . . . . . . , . . . . . . ._ . . ._ . Square
1Xryzth of fuzed prujCC-01C

	

12 .03 in .

	

Radius or ogive . . . . . . . . . . . . . . . . . . . . 7 .105 Col .

rngth 6f uartr'Lf ge case . . .

	

_'6,70 Fn_

	

Muzr3C

	

velocity _ . . .

	

. . . .

	

2,890 ft PELF SEC

.Maximum I %" :ge (at 45 t . . . . . . . . . . . . . . 12,100 yd*

* -Ai7tuaa rainp- Jim Iird b;- fu zir tirnr settang_

AMMUNITION

DATA

;4 .

	

SHELL, FIXED, PKA(:T1l :E .

	

'12B2, _'V/F11Z1,', TIME, ME .
:114,-1

	

(A

	

'I C_

	

i'lON

	

),

	

"'

	

GUNS,

	

-.111917
N1J .5M1 ..,iHIA ,

	

, AND M4 (fig. 87),
use ly simulates the service high-expiosi ve rounds in appcarame and
3llistic characteristics for practice purposes. All components with
e exception of the bursting charge of the shell are se:vice items, i n-
uding a full ser%'ice propelling charge of N

	

powder, The shell

	

,
irgc consists of two black powder pellets (0.125 ]b each) I

	

dtf

	

in
e fore part of the charge Cavity adjac-ent to the fuze cup well.

	

The
; 0 or M2OA 1 Booster is inserted during manufacture and staked in
)sition.

	

The loaded round is shipped fitted with an M43

	

e- .,ce .
ize (or modifications), The black p-Dwder charge serves as a = : -
Ig charge for observatio; -and adjustment of fire .
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RA PD Z30757

Figure 87 - SHELL, Fixed, Prudfce, M4 E f

	

FUZE, Time, M ach anicalf
ill Modifications), 3" Guns, M r917

	

AH Models),
1925M 1-25M fA I F M-2 r. and A44

DATA

. ,__ . _- . . . -

Haim

Ci9M of COMP]cte round_,_, . . 26.79 lb

	

Width of rotating barid. .. . . . . . . . . . . 1,02 in,
Length of comp]ete round_ ., .,_ 37 . 2 in,

	

Type of base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

square
Lerr Ch of foxed prej

	

1.2,20

	

err.

	

Radius of ogive.. . . . . . _ . . . . . .. . . . . . . . . 7 .05 ml_
Length of c2rtridge east__ ._ �� 26 .70 irL

	

mu=le vclociiy . . . . . . . _, 2,$00 ft perser.
Maximum range (at 45 deg) . . . . . . . . .

	

12,100 ydt
'-Actual maximum wange wi -JiL-L Iunits of m2rixnurr. jute setting: -3s - horisor t 31- 11 .

	

irerdat 20 degr

	

t $o minutes ede+reticn ; vrrtimI----5,8 00 yuds, oz 79 drgrav-s 42 =illu ors eleva ti4n.

-1901

154-155

RED (

	

R

	

fNG
-INS0i At- !-

b4MENAMW.- Imp

figure $8 - SHkAPNEL, Fixed,

	

k, t, 3" Guns, M1917 (A11 Models),

M 1925M J- SMJA I r

	

l 2. and M4

155.

	

SHRakPNEI., F

	

ED, NI K. * I, 3" GUNS, 511917 (ALL MOD.
ELS,

	

? 19 51NII- 5M IA1,

	

and

	

M4

	

fig.

	

88) r

	

is

	

no

	

longer
manufactured for 3-inch guns,-

	

e supply on hand will b e issued for
target practice only,

	

A complete round consists of the Mk. IAI Car-
tridge Case (a hras!; case which has been superseded as standard by
the Mk, IM ) r the

	

28 Primeir, an NH powder propelling charge,
and a fuzed projectile,

	

The projectile, similar in cons rnction to that
for 75-mm guns, is adapted to seat

	

k+ 113-type 21-second Fuzes .

	

The
cavity -is leaded with lead balls to weight (approx 253 balls).

Wight of cornplete f"rid � , .� 29 .39 lh

	

Width of rotating band, . . . � ._,_ . . 0 .56 in .
Lcngth of cornpIctc round_.____ 35_99 in_

	

Type of base. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

Square
Length of fuzed pfoj

	

til-e ��� 11,55'Ln

	

Rad1us

	

7_00 cal_
Length of cartridge case. . . .____ ._

	

27-15 irr_

	

Muzzle vtlocity ----------

	

2,600 ft per sec
Maximum range (at 45 dcg) . . . . . . . . . . . . . . . .

	

:2,600 yd*

'-Actual maxiiliurn magi witbin limits of maximum fur wxt4ng is - hari=tsl-7,.575 yards
at 16 degrres 54 minute-s : tee::iXl-8_

	

yjk:rla ;Pk 79 -dckrecs .
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Figure 89 - A

	

MU

	

IVON, 8lorik, X" f 15-pdr .) Gun, M 1903, arm)

	

"
Guns, M 977 (Alt Models),

	

19 3

	

1-25MIA T1

	

. and

	

4



FIXED AND 5 EMI FIXED ROUNDS AND SEPARATE-LOADING PROJECTILES

. 1 Urf

Y+ 15-MR

.

ANI) .3"

CU-NS'

...

M1917 (ALI,	

ELS) .

M1 raMI_ 3iIIA 7

AN[)

M4 (fig, 89), is authorized for saluting purposes and simulated

firing

during rrt anetivers_	

The

complele round consists of the III 12

Xartridge_

Case, containin -a

.I00-grain

	

1RIA1

Primer and a 1,pound

black

powder r-haqe

.

	

The

case i s ciosed at the forward and with a

chipboard

o r pu l pboa rd closing cup which serves both to hold the

powder

charge in POsitlGn and tC> prOtef it ag2inst moisture and

foreign

matter

.

The powder charge -may be -either sodium nitrate

composition

(commercial blasting powder) or potassium nitrate com-

position

(Army black powder)

.

When the firs t-mentioned is -used,

the

casing cup has a 0

.5-Inch

felt pad cemented to its inner surface,

when

potassium nitrate is used, the pad is

.emitted.

The round is

similar

to that provided for mobile 3-inch guns, differing only with

respect.

t

o

the -cartridge case

.

	

The

	

1

	

i

s 6 inches long whereas the

13,

used with the mobile

guns.

i

s

6

.1525

incbes long

.

El

ATA

We'-

ghi C1i COMplctC -Ouad

. . . . ._

A,4) ib	

Leength

of Complete round

._ . . . .

	

.

	

in.

J,cngth

cf cartridge ca

;t . . . . . . . . . . . . . . . .

6

.DO

MI

.

TM

9_1901

1,56-157

IZA

FD 130759

Figure

90 - CARTRIDGE

.

Drilir Mg,	

/FUZE,

Dummy,	

I59f

3"" Guns,

x

917 (All	

oclalso,

	

7

	

2.

	

r-

5	

1A

1,	

2F

crid	

41

or X

.,

(7 .5-pcfr .J

Gun, MIl903

.

	

(:ART

	

ID

	

E,

DRILL, 119-	

T

r{FU U-, I)UMNlY{ X59,

G(!'N'S .

511917	

(ALL

MODELS),	

M

1	

5NII+233MIA1,

	

)

- l *	

1

)l4ti

OR 3

.0 .0

(15-PDR+ GUN, N11903 (fig

.

90), is provided for

use

in training in loading the gun and setting the fuze

.

	

I

t is a

I-piece

assembly made lip of a body formed to resemble a -cartridge

case

and affixed projectile, closed at the rear with a removable and

replaceaple

base plate and fuzed at the nose with an M59 ]Dummy

Fuze.

This drill cartridge may al-so be designated 19B1_ The M9

Drill

Cartridge is constructed of bronze and bas a base plate which

Mar

be rnauganes

.e

bronze or naval brass_	

The

19B 1 has a malleable



'M 9-1901

ARTILLERY AMMUNITION
'On 1)ody

closed b	

a

steel base plate

.

	

The

	

59

Dummy Fuz

e is an
left steel

assembly simulating the selective superquick-delay service

j-ze .,

and has a selective setting screw similar to that on the M4$

.'he

two cartridges can he distinguished b their painting and mark-

ig,

the	

9

will be so stamped on the base and will be unpainted,

, hereas

the M9B1	

i11

also be stamped on base and be pairited bLaek

.`he

complete round weighs 26,76 pounds and is 37

.56

inches long

.

.58.

	

CARTRIDGE,

DRILL, N19

a

W/FU E, DIrT13MY

4 21-SEC,
142:1 .

3"" GUNS

. TVI l

	

l

7 (ALL IVTODELS X M 1	

5MI}

5MIAI

i
«.5 ANI)

	

41

	R

3FX 15-PD .

	

UN,

-t-11903, except for the fuze,

the

serne as that described in paragraph 157

.

	

The

	

-42A

1 Froze is

.tended

to sim utate a service time fuze and is of bronze casting or

Lachined

naval bras

.

The contour is stubbier than that of the

rea

m li red M59 Dummy

.

Fuze

.

	

As

a result, the complete round is

forter,

being 35,53 inches long and weighs 27 pounds

.

RTRIDGE,

DRILL,, M A1, W

r/FI1

	

,

DUMMY,	

1-

	

.,
42AI,

	

GUNS,

XT1 17 (

.ALL

NI

DEL ), M1 53IIt 5 IAL
f'

	

I

-	

.

is very

similar to
e

	

9

Cartridge with 21-second Di=rn Fuze M42AL differing

-incipally

in that the base plate does not screw in place but is a

nple

slide fit held in position for use by -a set ser-ew,	

The

complete

und

is _35

.55 Inches long

and weighs	

7

pouridX_

C.A

RTRIUGIE, DRILL

.

J14K

.

11,	

"

GUNS

.,

IN11 17	

(ALA,
DDEL,%S),

XM1 25-VII-253M YA L, M2

1

AND M4

. Is similar

in pur-

se

and basic design to the	

1

A1 and M9 assemblies, but is 39

.2.0
,has

long and wej

.XS 9

PG'Inds

.

Like the M3A1 and M9, it

pitted

with a simulated time fuzc

.

.

	

XX a

	

. . ..

	

. l_

i

[--- OLIVE DRAB
P D 810760

	

X

	

R

	

I

	

IN YELLOW)
u re 9 T - PROJECri LF, Fix ed,

	

.P,C .,

	

l 6_2A 1, w/F LIZE, B .Da, M 66A 1 r
ind rRACER,

	

"

	

orrs,

	

19 l

8 (A 11 Models), M3,	

.5r

	

61

Cad

-

PROJECTILE,	

., . . . .,

	

,

	

,

B,D,

6AII

AND TRACER, 3" GUNS

.

311918 (

ALL

MODELS)

rk15,

M61 AND 317 (fig

.

91), has a p

.

ojectilc identical with that

I

in the corresponding round for the 76-mm gun (par, 139'), and

it,

is intended far use against armor plate, particularly face-hard-



FIXED AND S EMIFI ED ROUNDS AND SEPARATE-LOADING PROJECTILES

erred types. The body is solid except for a small cavity In the rent-

which holds a high-explosive charge . The nose of the body is fitted
with an arrnoF-pterelng cap to which is affixed a light-weight steel or
aluminum ballistic Cap Or windshield .

	

The base IS square (cylindri
cal behind the rotating bind) and threaded to hold the

	

66AI Base
Fuze. This fuze, a delay-action type, contains a tracer which, opera-
ting independent of the fuze mechanism, provides a

	

-second trace for
ob Xervation purposes.

	

Other cornpon cnt s consist -of the standard M28
Primer, the MK . III

	

Cartridge Case, and a 4,$7-pound propelling
charge of FN

	

powd-er .

	

The round is approximately 1 X/4 inches
longer than the corresponding 76-mm round,

DATA

Wcight of compIcte round. . ._ .

	

27_24 lb

	

Radius of agive (false 0give) .

	

7_)s cal,

Length of ciDr_:plete rournd . . . 3$_59 in .

	

Nuzzle, veIocity . . . . . . . . 2,600 ft per set*

i&ngth of ruled pro)Xctiie . . . . . .

	

9-7-9 ;n .

	

maximurn {ange (at 45 dt-g) .

	

16X00 yd

Ltngth or mrtrtidge case. . . . . . 23 .08 In .

	

Pcnttration (in- at 0Act *bliquiry
Width of ratatMig band . . . . . . . : . .

	

1.02 in .

	

of face-hardeacd

	

plate gt

	

1,006

Type of b Xc . . . . . . . . . . . , . . . . . . . . Square

	

yd) . . ._ . . . . . . . . . . . . . ._ ._ ._ . . . .� . . . . . . . ._ ._ . 4-714

Pene :ratian (in . at 0=deg obliquity of homogeneous plAte at 1.000 yd)., .

	

-4_7ji

--Ire MX, M5, M15, ;Bo-d X17 GLZFIi_ In 1'"'11918 Guns, 2.4Ot fit PX+eV meond,
h-In M3_ MS_ Iti'115, end

	

M7

	

&Jna,

	

Ire

	

M 15f] S OurYS, 3 .9

	

GPChrts .
A X-I.n R13. M5, M8, and M7 Cjuns. In MI -93S Gzvns, A_1 inchlXa,

TM 9-1901
161-163

162.,

	

PROlJ EC_T11,1E,

	

FINED, A.P. .X

	

M62,

	

/FU E,

	

B*D*,

:1160A1, AND 'FRACER, .3ef GUNS h11918 (ALL MODELS),

M3, NI5, N10, AND N17 . is the sane as that described in paragraph

161 except for the method of crimping the steel windshield to the

armor-piercing cap of the prol'ecti1e .

	

In the

	

6 A 1, a 360-degree roll

crimp is used near the end of the windshield, whereas in the M-62 5 the

end o f the windshield is crimped into the groove.

	

Also, the steel

windshield of the M62 AI iQ slightly heavier, the added weight being

offset by a corxesiponding decrease In weight elsewhere. Data giver

in paragraph 161 are also applicable to this round,

RA PD 80761

F1yure 9

	

- PROJECTILE, Fixed, A.P,C_ ? M62, wlf TRACER, 3'r Gum,

m i g i s rAlf Models), Mar	5, M6, and

	

7

6.1 .

	

PRO JE(7II,E.

	

FIXED,

	

.k,P.fr.,

	

N102,

	

W/TRACER.

%jjqjg

	

M3, M5. M6, AN

	

L17 (fig. 92),

has been sI.,Lrseded for c,irrent manufacture by the round having

the loaded and fuzed, type projectile- Other components of the round

8LAC K-
i AR I G IN rHliTEX
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ARTILLERY

AMMUNITION

re

the sa rrre as in the round des-cribed in paragraph 161 bxat the pro-

}stile

cavity in empty and the fuze hole is plugged with a steel plug

.

"his

plug holds a trac-er which functions like that in fuzed projectile

.

DATA

Veight

of ccmpiete round-

. . . . .

26

.?

6,71 lb	

Radius

of -0givc (false ag

:ve)_ .

7

.05

cal-

.ength

of complete rQund-

. . . . .

35,54 03n

.

	

murtle

velocity

. . . . . . . . . . . .

2,600 ft ptriec*

cngth

of proi	

tile. . . . . ._ ._ .___ . . . . .

	

8-94

in

.

	

Maximum

rAnge (at45 dcg))

. .

1-6

.004yd

,e

gth -D f partridge case

. . � _ .

23

.09

inr

.

	

PXenetratiw

kin- at U-dcg obliquity

tiFldth

of rotating band ----------	

1 .02

in_	

of

fa	

-hardened

	

plate

at	

1,000
'ypc

of base

. . ., ., . . . .__ .__ ._ . . . . . .� . . .,

Square	

yd) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

4-7I

Penetration

(in- at 0 -dcg -obliquity of horn-ageneou s plats at 1,000 yd)

.-. .

4 _ 5tt

VA7A

M3

M5, M$, X+id M7 Guns- in M101S Gvfs, 2

.k,',

tiflXhes

,

+t-,r

:

1A3, VIL5_ M6, and M? riLms

.

In W918 Guns, 4,0 imches

.

140

L-

BLACK	

-

WAR

KING

IN

HITD

Figure

93 -	

H0

T, Fixed, A+P

.,

	

19,

w/TRA	

,

3`r Gur1s,	

191

-B

(Alf

Modeisj,	

3X

M-5, MI6, and x+17

-,64,

SHOT5 FIXED, A

.P.,

M791	

,f"TRAC

R, 3" GUNSI

d1918

(ALL MODELS), IV13, M5,	

,

AND MA (fig

.

9	

}

is avail-

.bl

e both as a substitu to for capped armor-pier-sing round for service

tie,

and fOr target-practice purposes- The ICI79 Shot is essentially a

teel

plug formed at the forward end to a relatively blunt nose

.

	

There

s

no armor-piercing cap or ballistic windshield

.

'Where is no bursting

,h

arg-e or charge cavity, the bode being solid, except for a small cavity

n

the base which holds a red tracer

.

	

This

tracer is similar to that in

he

fined M6	

or

	

i6

A 1 Projectiles and burns for the first 3 seconds

i

f flight

.

	

The

shot i s not as well adopted for combatting face-I7 and -

,

ned plate a s the c apped type, but performs sati sfactorily against hom -

)genews

plate

.

	

The

complete round ire cX ude &, in addition to the shot,

he

Mk- I I	

2

or	

k.

I12	

B

1

.

Cartridge Case with an M28 Primer

or

modifications) and a 4

.39-pound

charge of FNH powder

.

Neighs

of compltte round

. . . . . .

	

lb

	

Radius

-of	

giv � ___ ._ . . .__ . . . ._ . ._ . . . .

1

.b$

cal

.26 .56
.cngth

of COMPLetC r-Umnd

. . . . . .

31

.57

in_	

MUZZIC

Vel&City

. . . . . . . . . . . .

2,600 ft per sec*

Xngth

Qf	

tol

	

i1 . .__ . . . . . . ., . .,

	

9_22

in_	

Maximum

range

. . . . . . . . . . . . . . . . . . . .

12,770 yd

hcngth

of cartridge case

. . ., . . . .

	

3,08

ire_	

Penetration

(in

.

at 0-d-eg obliquity

Nidlh

of rotating band

. . .

	

11 ..02

in_	

of

(art-hardened plate at 1,0-00

Type

of	

base . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .

	

Square

	

yd)

	

. ... . .

	

3013 .11

Pcn

et rati-ori (in, a t 0-d-eg obliquity of homogeneous

plate

.

a

t

1

.000

yd)-

.- .

4 _5t t

.-In

M3, M5,	

{} .

and M7 vXY3]n M1918 Guns, x,400 feet pcr sccmd-

W
.-In

M3,'

W

. Md, and M7 Guns . In M1918 Guns, 2,400

E"C per second,

1-In X13,

M5,

M6, mind ?A? Quns_ In M1919 Gum, 3.9

inches_

11,-,In N13,

MS,

M6, aXrLd M7 Guns- In. M11X113 Guns . 4_ :

inches-
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IFI ED R

	

UNDS AND SEPARATE-LOAD1 N

	

PROJ E TILES
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I MARK : NG IN

Figure 94 - SHELL, Fixed, H.F.,

	

4.2

	

Y, NF, w FUZF, Time,

	

ech-an-
iccrl + M42 (A1i

	

adificatioms), 3"

	

uns,

	

I 1918 (A 11

	

! odels), and

165-

	

FIXED,

	

KE.,

	

M

	

,

	

,
MECHANICAL N34 (ALA. MODIFICATIONS), 3.Pr

N11918 (AIL MODELS), AND N13 (fig, 94), has the same compo-

nents a s the corresponding round far :fixed 3-inch gun, described in
paragraph 750, except for the cartridge case . For the mobile guns,
the soured is assembled with the Mk. 1IM2 or Mk. 11

	

2B I Case,
making a slig,Itly shorter arid lighter round . The shell in this round
is also used in the corresponding 76-mm round (par. 143) but the
complete assembly differs both as to cartridge case and fu-re .

DATA
Weight of comple-tc roun-d . . . . . . 24 .91 lh

	

XVidth -of rcXt ;ating band_ ._

	

1.02 in.
Length of complct-e round. . . . . . 34 .05 in .

	

'rvpt of hose_. . ._ ._ ._ . . . . . ._ . . . . . _ . . . . . 'Squ;PTC

Length of fuzed projectile . . . . . .

	

J 2 .36 in .

	

Ri@dLus of ogi

	

r" . . . . .- . . . � -� . . . . . . . . .

	

7_OS cal-

Length of cartridgc cam . . . . . .

	

23_08 ia_

	

Muzzle velaciry .. .. : . . . 2,600 Et per sec*
Maximum r-ange {at 4

	

fi g .�� .. . . . .. . . . . 13,800 ydt

*-IYL M 191-E GURSF 17l

	

5 GLur3Y,. 2 .8010 fc-# Pt-r 3e-CoRd .

n M1918 Guns; in M3 Gurrs, 14.780 yards .

ti

	

DX i`.E.,

	

1 NH,

	

ti TIME, IVI
CHk? I

	

r,, NI4

	

(ALLMODIFICATIONS), " GUNS, N11918 (ALL
MODELS)

	

? I , is simiear to that for fix-ed 3-inch guns described
in paragraph 151 except that the shorter and lighter Mk. I I

	

2 (or
M1:. III i B1

	

IrtrIdge Case is used.

	

Like the assembly for the
fix

	

guns, this round is intended primarily for antiaircraft firing being
adapted for the purpose by fuzing with

	

4

	

Mechanical Time Fuze .
DATA

Weight of complete round . . . . . . 24_851b

	

Width of rotAting hand . . . . . . . . .

	

1.02 in.
ngth of completc roun-d_ ., . ._ 34_053'm

	

Type of base . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

SquSrc
Length of fuzed projcr_ttle__ .__ . 12_36 in .

	

Radius of 01gl

	

. . . . . . . . . . . . . . . . . . .

	

7,05 cal,
1.,r-ngth of cartridge

	

-2x.08 in .

	

Iu-zzle velocity , . . . . . . . 2,68-D ft per sec*
Maximum Tong& (at 4S deg) ._ ., . . . . . . . . .- 13,800 yd's

*-In M1918 G-+ins ; in b113 Gum. 2 .80 feet per "Immd,
t-ire M191;$ Qkir%s ; irL x+13 GurLs,

	

14.78O yards.

3

	

4 *

	

SHELL,

	

FIXED,

	

1I.E.,

	

-

	

W/FlIZ

	

.,

	

'TIME. ME
.HAN1 ,AI,, M4

	

A

	

MODIFICATIONS),

	

rlp Gum., M1918-
(ALL MODELS), A -ND M3, is sirnilar to the corresponding round
for 3-inch fixed guns, described in paragraph 153, except for the car-
tridge case . For the mobile guts, the round is assembled with the Mk .
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III

	

or

	

k. IIM B l

	

ase, making a shorter an d 1ighter rerun d,

	

T
k. I hell resembles the !4 A1 and M42 hef l, bTat diflerg in

that the rose is cut End drilled for the M23 Boaster and an adapter
which permits use of the v143 Fuzes with the shell . The adapter is
shaped -to continue the ogival contour of the shell rose.

	

The booster
is a brass assembly holding a small booster charge of tetryl and is
fitted with an interrupter arrangement providing

	

resaloty . Because
of the differences between the M23 and M20 Booster&, the

	

k. I
Shell has a slightly larger TNT bursting charge than the standard
4 A1 Shell-

DATA.

Weight of cumplttc r*und . . . . . . 24 .84 lb

	

W;dth of rotating bapd

	

1.02 in .
Length of complett ro+ind. . . . . .

	

33.95 in,

	

Type

	

of base. . . . . . . . . . . . . . . . ._ ._ ._ ._ . . . . . .

	

Squwe
Lcngth of Lazed projectilc_ . 12.32 tin .

	

ROdit,3!9. of X iXre__ ._ . . . ., ._ . . . . . . � , . , x_05 Cal,

L-trigth of cartridge cafe, . . . . . . .

	

23_081n .

	

MuzzIe vciocity . � , . . ._ . . 2,15130 ft per etc*
Maximum rangr_ (at 45 de

	

._ . . . . . . . . . . . . . . ., .

	

11,0 OD yd 4
'----1n Sbc &t19La Guns ; in X33 Gmn$, 2,800 feet per secon4-
A-1n M 19 1 .8 Guns ; IrL MX Gdm. 11 . $DO f"x prY seeamd .

.

	

SHELL, FIXED- H " .1

	

NI4 A w W/FUZE, P.D.,
0 .05 - SEC. I)

	

L.A 1, 3"r (15-PDR.) 'GUN S M1 02MI . _

3" GUNS., 315, 1V16, AND 517. has the same projectile a

	

that in the

rounds for 3-inch antiaircraft gums (pars, 150 and 165), and that

in 76-mm founds described in paragraph 143 . Far use ire tank and

antitank guns, and the 3-1-rich ( 15-pdr .) Gun M1902

	

I, the shell

is assembled with the Ilk_ III 2 or Mk, 1IM B 1 Cartridge Case, and

i s adopted for firing against ground targets b

	

fuzing with the M48

type Impact fuze-

	

Standard fuze for the round is the 148A2, with

0 .05-seoond delay. - Rounds of earlier manufacture with M48 or

48A1

	

'razes may be encountered, as well as rounds o f more recent

assembly which are fitted with modified M48A 1 Fees having 0.05-

second delay instead of the original 0.15- cond delay.

DATA

Wcight of complete round . . . . . 24_91 ]b

	

Width of rotating band , . ., . . . � ., 1 .D2 in.

Length of complete round. . . . . .

	

34_05 ifs_

	

Ty

	

of

	

aac . . . . . . . . . . . . . . . ., . . ._ ., . . . ., .

	

Square

Lcogt}, of fuzed prajectilc . . . . . . 12.36 in .

	

Radius of ogive . . . . . . . . . . . . . . .. . . . . . . . . 7,0.E caI

Length of r-artridge case_ . . . . . .

	

23_0$ in.

	

Muzzle velocity .

	

2,800 ft pe-r s

Maximum rXrXX , . . . ._ . . . . . . . . ., ., � _ . 14,78D yd

4 AI, REDUCED CHARGE,

f ,

	

;

	

0.15 .5-EC . -DELAY.

	

.P+

	

f

	

.

UN, M1 02 MI, AND

	

" GUNS, MS,

	

, AND M7, has the same

cornparen is as used far the round described i n paragraph 168, except

for the propelling charge and fuze.

	

Instead off a full propelling charge

far 2,800 feet per second muzzle velocity, a reduced charge giving

approximately 1,550 feet per second velocity is used . The standard
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fuze fof rounds with this velocity is the

	

48A

	

with 0-15-second
delay, but rounds with the M48AI which also has are 0.15-secorld
delay elemew may be encountered.

DATA

Welg}it of complete round., . . . 21 .13 lb

	

Width of rotating band . . . . . .

	

1_02 try.

.Length of complete found . . . . . 34 .05 in.

	

Type of base. . . . . , , . . ._ . . . .____ . ._ . ._

	

Square

Length of fuzed projecti1c . . . . l2_36 in.

	

Radius of ogive .

	

7.05 cal,

Length -of cartridge race. . . . . . . . . .

	

2

	

_08 in.

	

Muzzle velwity . .. . . . . . . .

	

1,550 ft pe_r sec

M:aximum range .. . . . . . . . . . . . . . . . . $,$05 yd

ELL, FIXED,

	

,

	

1+ J Stir

	

,

	

.4 M=3,

	

""

	

-

	

.
GUN, M 1.

	

GUSS, 115, 146, A

	

M'd% has a shell
similar to that described in paragraph 151 but is fuzed %xith the im-
pact type of fuze for firing against ground targets frOM tank and anti-
tank guns and for firing from the 3-inch Seacoast Gun M1902I i.
Lie the M4-2A I Round degctibed in paragraph 168, this round is
used with an M48-type fuze having a short delay (0.05 sec) .' how-
ever-, other components are the same. Except that the eornplete round
weighs 24.85 pounds, data given in paragraph 168 are applicable .

171 . SHELL; FI ED 4 PRACTICE, JN14 .B ,

	

/FUZE, TIME10
MECHANICAL, M4

	

(ALL MODIFICATi NS a 3 hr

	

GUNS,
311918 (ALL .1101)ELS ., AND

	

, provides practice ammunition
for the mobile antiaircraft guns similar to the service

	

A. rounds.
Like the M42132 Practice Round for the fixed -inch AA. guns (par.
154), which has the same projectile but is assembled with the longer,
heavier,

	

k, IM Cartridge Case., all ncrnponents are service items
except for the bursting charge of the shell . This chafge consists off
two Mack powder pellets (0.125 1b each), the rema,rid e t o f the charge
cavity being filled with inert material to the regoired weight . The
black powder charge serves as a spotting -charge for observation and
adjustment of fire .

DATA
cighti of Complete ro :Xd. . . . . . 24.44 lb

	

Width of rotating band_ . ..__ 1,02 in .
h.ength of complelc round. . . � , 34_05 in,

	

7ype of base . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

qu$r-e
Length of fuztd projectile,_ ._ . .

	

12.20 irt .

	

Radius of Ggive . . . . _ . . . . . . . . . . . . . . . . .

	

7.05 caL_
Length of cartridge case . . . . . . . . 23.08 in .

	

Muzzle vclocity . . . . . . . . . . .. 2,$110 ft per see
Maximum range fat 4

	

deg .., ._ . ._ . . . . . . . . 14,780 yd*
*-Actuml range li mite4 by E w : r ti rne 121t tme

172.

	

R

	

AP

	

EL,

	

IFI

	

ED-p

	

XI

	

X

	

I,

	

UN ,

	

M
MODELS), .4L D

	

, for the mobile antiaircraft guns, is essentially
the, same as that far the fixed 3-inch

	

ns described in paragraph 1-55,
and like that round,

	

ill be issued for target practice only until pres-
ent supplies are exhausted. The projectile is identical with that in
the fixed gurb round and functions in the same manner. However-, to
adapt it far firing from the smaller chamber of the mobile cannon, the
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ro)ecti le is

assembled to the short Mk

.

HA I Cartr-dge Case

.

	

The
case

is fitted

with the standard M28 Primer

	

modi fteatiXrYs

	

and

is

loaded

with a 4_

.62-pound charge of NH po

	

desr

DATA
Weight

Of rOmPlete round

. .

27_19 3b	

Width

of rotating bard

. . . . . ._ . . ._ .

0_

.x .5

iri

.Length

of r-ornplctc TOLJnd	

. .

	

33.49

in

.

	

Typc

	

of

	

base .. . . . . . . . . . . . . . . . . . . . . . . . . . .

	

SyuarcLength

oL4 duzvd pfopctilfX

.

	

11 .55

in

.

	

Radius

01 ogivc

. . . . . . . . . . . . . . . . . . . . . . . .

x_00 eaI

.Length

of cartridge case

._ . . . .

27

.15

irt

.

	

Utalc

velocity

. . . . . . . . . .

2,600 ft per "cX

axiMUM

range (at 15 dcg)_

. . . . . . . . . . . . . .

12,600 ydt

'-!n

X73 Gums

;

,n Nil-gig C

;SFns .

7

.400

fret p

.er

s

;wnd .t-A-c[ual

rarrg

.X-

Iirr1a[	

t3y.

fuze Fime "ktmg_ In ME-91

.8

Guns_ 7,8-00 yands

.

AP.TILLERY

AMMUNITION

r

f;q

fire	

5

-	

T10Nr

Blank,

.3

	

-

	

r.l

	

urr,

M T	

MIO

and

r

	

fins,

M 1	

All

	

cdefs)r

o17d	

,3

F

ANIN1

UNITI	

N,

BLANK, 3" (15)-PDR

.)

(

;t:,,

- M1 a rVf 1,

AND

1X	

;NS,

N11918 ALL MODELS), A D M	

f

5), is

very

similar to the blank ammunition provided for the fixed -inch

guns,

the principal difference being in the cartridge ease_ For the

rn-obile

gun

.

the	

113

Cartridge Case is us-ed

.

This case is 6

.625
inches

long whereas the	

12

Case for the fixed guns is 6 inches

.
Other

components are the sane, and consist of	

IBIA .X

Prime' and

a

I-pound charge which may be either sedium nitrate or potassium

nitrate

composition

.

With the first-m-entioned charge, a closing -cup

with

a felt inner wad or pad is used to close the mouth of the ease

.
With

the potassium nitrate chafe, the belt wad is unnecessary and

Ls

omitted

.

Weight of complete round is 4

.21

pounds,

74.

	

CARTRIDGE;

DRILL, M4AI,	

"FUZE,

DUM1I	

11

	

r

,	

- .,
.142AI,

" GUNS, IVII 18 (ALL MODELS), AND'M3, OR

rJ

	

( .

3-P	

.)

	

UN. .

	

N1

I	

0

2MIl	

y

s	

completely

inert brorize car=

fridge

provided for drill with the mobile antiaircraft guns and the

1

-pdr

.

Seacoast Gun M1902 MI in loading the piece and setting the

fuze_

The 1-piece cartridge is fitted to a bronze or brass plate which

144
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PROJECTILES

is locked in position b

	

a set screw.

	

FUZE, durain r

	

3-sec .,

	

42 A1,

is assembled to the -cartridge nose, giving a simulated service t irne
fuze. Both the base and the fuze are repla(~eable if damaged in

handling . The complete assembly is 31,90 inches long and weighs
approximately 24 pounds.

-- - BRONZE -UNPAtNTEL)

-- 8RONZE TONI"AF ,4T ED

TM 9-190T
174-176

iRA PD $07456

Fo'yvre 96 - CA RTRW

	

E, Drifr M 10,

	

FUZE, 21-,qec,, M42A 7, 3"

Ours,

	

I 1918 (All Models), and

	

l3r or 3" (15-pdrJ Gun, M i 902MI

i i .

	

CARTRIDGE . DRILL. M10, V ' Xr Kr

	

.

	

, 21-SEC-1
" L 3" G

3" (1. 5.PDR.) GUN, M .1.992 NIT (fig . 96), is similar in 6 ;!e and ap-

pearance to older 14A 1 design described in paragraph 174 . The

prin-cipa l difference is that M10 .artri dge is screwed on to a steet

base plate, whereas in the I 4Al, the bronze or brass plate is -a slide

fi( . The complete assembly Is 3 1_9 inches long and weighs 24,5 pounds.

RA FD ?D767

Figure + T t- CARTRIDGE, Drill, M 15, w FUZE, Dummy

	

59, T"

	

VnS.,

JAI 191 B rA ll Models), X41),

	

, M'5,

	

6, amd

	

T or 3"
(15-pdr .) Gun, 1$0211

ARTMI)GE,

	

DHILL.5 X1i 15}	,/FIJ'ZE, DUNWHY,

	

M59.

3fe

	

GUNS-5	iNI1

	

1

	

ALL

	

NIODEL ) i	INT3.

	

M.5 .

	

M6.

	

AND

	

T47.
v'f (1 X-PDR-

	

GUN, M 1

	

0 Mi (fig, 97), may also be desig-

nated M15E1 . Both types are functionally alike and are PM-

- ided for use in training to loading the gun and in setting the fine .

However, the ICI I 5B I is made of malleable iron and steel, whereas the

IS is made of bronze and brass parts- The assernblies differ frOM

earlie-r drill cartridges in that the cartridge is feted at the base end



911901
176

4RTILLERY AMMUNITION

-

	

X sliding fit .

	

''bebaseisfield

:a sleeve tin which the base

	

4te iX

i Xtr3al position b sXiXrt rid . XrYd XeLleville spring Xrra flgelnent,

sl,des rear srd $

	

t the ten ton of tXX sp r inig

	

u

	

ng irx

	

i

,he round i

	

the

	

uxi .

	

The Spring device praViIle-s for
eier ex-

arty tear Or, the Va&X .

	

Xr'XT

	

j
inertrt ass

	

hX
mXYX SX,

-tion and r

	

wear an

	

inert assEmbly

3Lsser:Xhled to the 'cXytri g X s- shipped .

	

This Xs err

rich simulates the 1448 Fuze, haying the same lXng contoXr and a

'Pin
fir stsXrxnlat irx sejective superquick Or XX1XXF settirxg XXXXXX

to Cartridge is 33.7 itches long and weiXhs apprXxX-

ately Xx.02 pounds.
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AMMUNITION FOR 81-Mid MORTARS

TM 9-1901
177

General Discussion. The 81-mrn Mort2r

	

1I is a teinement
o f the 3-inch trench mortar, which no longer is manufactured.

	

The
81-mrn mortar, like the. 50-mm, is a smooth-b-ore, muzzle-loading
weapon for high-angle fire_

	

It is mounted on tripod mounts . far
ground placement or for use from motor vehicles, and is employed
p fi marlly for infantry and cavalry support, With high-explosive am -
rnunition, a plunging type of fire is obtained . Light and heavy urges
of explosive rounds are prowiLde ci for the weapon, together with sev-
eral chemical rounds for screening purposes and suitable practice anc
training ammunition. The 8l.-rnrr3 rounds are considered to be "semi-
fixed," that iX, the propelling charges are adjustable and the round is
loaded into the weapon in ore operation. All service and practice
ammunition is issued and shipped. i n the form of Fuzed cornpIete
rounds .

	

The ammunition may be ada pied for firing from the Mk. 1,
IA 1, -or IA2,

	

-inch Mortar by properly reducing the propelling
charges.

lp_

	

Iden0fication . The use of a fin to provide stability of flight
to the projectile in place of rotational fonceX gives a charact-en-stic ap.
pearance to the round which serves to distinguisb mortar rounds from
other artillery types.

	

Complete identification is provided for by paint-
ing and marking i n ;X3ccorda rice with the basic scheme a s prescribed in
TIC! 9-1900.

c. Fuze. Service and practise 81-mm rounds are fuzed with
point-detonating fines . The fu.2es in use are : FUZE, F.D., X52 ;
FUZE, P-D.a M53; FUZE, P.D ..

	

45 ; and FUZE, T

	

, M77 T88) .
FUZE, RD,,

	

45, is limited standard, and is assembled only to shell
of earlier design .

	

This 1& a selective -sugerquick and short delay (0=1-
sec) fuze.

	

FUZE, P.D ., M52, and FUZE, F,D., M53, are singe-action
types, the

	

52 providing for superquick action and the

	

53 having
an 0.1-second delay. element,

	

The M77 is a combination time and
superquick fuze for iise with M56 and

	

57 She[l. Until the 177
Fuze becomes avall able for use with the

	

56 Shell, the

	

5

	

Fuze is
to be issued (ch . 3,-sec. 3) .

Prn p efing

	

haree :5*

	

Propellent Tincrernenm MI and M

	

are
now provided for 31-mm mortar ammunitinri . The

	

1 Charge is
similar t o the 13 and

	

4 Charges for the 60-mrn mortar rou-nds
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0 .71

m

> 70

	

;U XU

CP.

	

-

	

1. ell

148

RA R D

	

65150

]Figure 98 - Method of Shipping M,kcremerits for 8I-mm Shelf,
M5.6 and M57
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and assembled in the same manner to the fin assembly.

	

The MIA 1
Increments are the sarn e as

	

1 Increments but are shipped i n ire
diX, iduaI cellophane bags for protection againFt moisture . A fulf
c h :Xrge consists of six in c rernents for the High-explosive, and Practice
Rounds M 43

	

1, and of four increments for the Hi b-explosive 14
and

	

45BI Rounds and the Practice

	

44

	

ands. Not more than
four increment-F. are to be used in firing from the 3-inch trench mor-
tars.

	

The I 2 Charge or increment differs from the other trenc h-
rnortar increments in that it has a slit from the center hole to one
-edge to provide for seating or the fin shaft of the

	

56 High-explosive
*rid M57 Chemical Shell_ Four increments comprise a full charge
and not more than three are to be used in 3-inch tren-ch mortar firing.
Par protection ire she pmerlt, four

	

2 Increments are packed it a foil-
cell asphalt paper bag, containing an inner cellophane bag, and this
asphalt big with increments is wrapped around the fin shaft

	

fig. '9S)_
The increments must be removed from both bags before firing.

	

The
A I Increments consist of the carne prcpelling 69rge as the

	

2
but of different design and are individually cellophane-wrapped. The
M2A1 Increments are held around the firs shaft by the M3 Holder
An older type -of charge consists of loose powder held i n Xi celiuloi d
container, four containers makling a full charge. All increments of all
types of charges are removable as required for zone firing . In case
all the inremeQis art removed from a round fe. firing Cbarge 0, the
Ignition 2rtridge M6, or the older M3, serves Xolel as the pro-
pellant .

	

For the heavy' High-explosive Rounds MI56 and M45B 1, and
hemica[ Round M57, the minirnurn charge used is charge 1, that is,

ignition cartridge plus one increment .
Pre r)ler,!X arrd I-wnition Cartridges*	Forall current rnanuiac-

ture, PRIMER, percussion, M33 or M34, is used in conj=etion with
ART IID

	

E, ignition, M6, lc ignite the propelling increments. The
Cartridge aad

	

3 and

	

4 Primers have replaced the M
Cartridge which included the printer, except for the Training Pro
jectile, M68. However, the

	

3 may stil I be found in older :qssemblies
(ch. 3, see. III) .

178. COMPLE"I'E ROUND TABLE.
a .

	

Data concerning the complete rounds of 81-mm mortar amrrru-
Aition, and components thereof . are given in table 17 . chapter 5 .

. 179. PACKING AND SHIPPING DATA .
a..

	

Packing and shipping data for the rounds are given in ORI) 11
NL R-4.

149
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r

RA pV 90770

Figure 9SHELL, H,E., L43A J r W FUZ", P.D., M.S2, B i .rrl rr Mortar,

Complete Round
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SHELL, II.E., M4

	

,

	

UZE. P*D., A15-12,

	

1-

	

-
TA , COMPLETE ROUND (fig. 99), is a light-weight round pro-

vided for fragmentation and blast effect- The complete round is
made up of six components . the 143A1 Shell, an M52

	

uperquick
Fuze, a fin a embl , an

	

I Propellent Charge, an

	

6 Ignition

	

at

£rid ge, and an

	

3 Perctiss ion Primer.

	

The shell consists of -a thin-

alfe d egg-shaped steel caslo g hoMing a 1-23-pound high-explosive
charge . The shell casing is cut and threaded at the nose end to fit

an adapter into which the

	

Fuze with its booster is screwed after

the shell is loaded, the bursting charge being shaped at the free end

to provide a suitable well for the booster .

	

The base Df the shell is

drilled and threaded to hold the firs assembly.

	

The fin assembly corn

sfists of three double-bladed fin welded to a cylindrical 5ha ft .

	

The

shaft is drilled and threaded internally at tho rear to hold the ignite:

cartridge and the primer, the latter holding the cartridge in position-

The shaft i s threaded at the front end to screw into the base of the

shell. Vents in the shaft provide for transmission of the cartridge

flash to the prope l lent increments and facilitate burning and disin-

tegration of the cartridge and case . The propellent increments are

pushed into the spaces between the fin blades and held there by a

spring clip arrangement which permits easy removal as desired. The

M43AI Round may be adapted for 'the 3-inch trench Mortar by

reducing the cuter aerie propelling charge from six to four increments,

With the

	

5

	

Fuze, the shell functions with superquick action and

before any appreCiabi e penetration of the target

WC1ght .0f CQMpletc r-pund_ . . � ,

	

'x .10 1b

	

Lr-ngth of pr-0jCCtile, w1iT,	13,2 f fir+,

Length of r-omplete round_ . � . .

	

i3 .2 X an .

	

Muzzle

	

velocity

	

. . .. .. . . . .

	

700 Et per -sec's

Maximum rangy . . . . . . . . . . . . . . . . . . . . .. . . . x .290 y-d*

DATA

Tel -1901
180

r F[yr fix j CL2t a f-W at h CT rfi:n c,rrne r.ts { ui L ea a r x Argeg_ C-:;rresFandin9.

Mirlzre Ylfl*di
Ifk p.*r ltd

are:

J,iox . rnX+nX Xo rXXt
fed]

h f {L, r1l 3 cXrtrife va1Y .__ . . ._� , .. . ., . . . . . . . . . . . . 2.35. .X . .. . ._ ._ ., � XX

Ch s rlXfi 1
. .

ti ignet ; . . . .. . . . . . . . . . . . . . . . 3 a Xor, eafcrid j:c pius one i nv cnt l 1 .020

Charge 2 {,Xnition cartridge RIUA EWO intrem-n¬s] . ._ . . . . . ._ . . . . . . . . . . . . . 41X 1,X2

Charge -3 X;i .,^_,rI1SXOa -nrtrid2c plus t_mre-e -0rernc"Is ; . . . . . . . . .. . . . . . . . . . 4490 2,042

' ChXrgX 4 fign;han ¬ntA*ldge plus four, socrerncf's) . . . . . . . . . . . . . . . . . . . . . . S23 -1 F,X1

Charge X L lgn itwn cmLrt rid ge plrls five inc:cem ents) . . . . . . . . . . . . . . . . . . . . . . 638 2 .9 83
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FIXED AND SE IFI ED ROUNDS AND SEPARATE-LOADING PROJECTILES

181 .

	

SWLI F, ME. .
TAR,, COMPLETE R01.-ND (fig . 100), a

	

the heavy type of the

two current standard. rounds for fragmentation and blast effect,

	

The

corn ple-te round consists of siK -components : the M56 Shell, an A453

Short-delay Fuze, a fia assembly, an

	

2 Propelling Charge, an

	

6

Ignition

	

ortr idge, aTid an M34 Percussion Primer.

	

ou-ads o f future
manufacture will also be assembled with FUZE, T F I77. Until

the

	

77 Fuze i5 available, the FUZE, P.L),,

	

i52, will be issued,

	

The

projectile is made up of a4.3-pound high-explosive charge TNT or

an alter-native) held in a thin-walled shell made of steel tubing.

	

The

shell casing is formed to a long cylindrical shape with a long tapered

(boat-tailed) base an d a short ogi va l nose .

	

The nose is threaded to

hold an adapter into wbic h the fuze with its booster is screwed and

staked after the shell is loaded, The tapered base is drilled and

th readed to hold the fin assernbly.

	

The fin a

	

ernhl

	

is an a fuminum

alic y die casting with 1 blades seated on a hollow cylindrical shaft-

The shaft acts as a sleeve for a steel liner which i s threaded at the

front end to screw into the sh el l base .

	

The rear of the liner i s hallow

and holds the ignition cartridge and primer, the latter screwing in

and holding the cartridge in position .

	

The shaft i s vented to permit

transmission of the ignition of the flash cartridge to the propelling

increments. The

	

Propelling Charge comprises four inCTeMcnts

or bundles of propelling powder it the form of square flakes or sheets-

The flukes have a ho'!e through the center and a slit from center to

edge W gerrnA seating on, wad remoural from, the fin shaft. . The in-

crements are fi eld e galn st the front edges of the fin blades by a spring

clip arrangement.

	

See figure J-8 for method e f shipping

	

2 Incre-

ments.

	

The M2A1 Increments (cellophane-wrappec3) are held fiat

around the fin shaft b means of the HQ1der M3 . The M56 Round

may be adapted for firing from the

	

-inch trench

	

ort8r by reducing

the cuter zone propelling charge from four to three increments,

weight of cornplete round,.,___ 10,82 l4

	

Length of pro'ectile, w/fin � , . 2?_$9 in .

Length of complete round . . . . . . 22 .89 -3 l .

	

MUZZIC v4ocity

	

583 ft pcr sec*
Maxirnum range

	

. . . . . . . . . . . x .560 Y-d*

fcpar ;rcrerne, ik .$ {jujL charct ] - Corrttpohding d:pm F*f Other ch$r c! are

M6 875
1,474

Ch3fge

	

. . . ._ .

	

., .

	

. . . _ . . _ . � ,

	

_. ._._ . .X,

	

.. .. ._ . . . .,

	

. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .

	

SUa

	

,

153

Mp3;l* Vsldtidy

	

Mnx ;MWM R15nOt
[it per sec,

	

17rd]
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chaygc L

CharXc
Charze

Charge 1 . . . . . . . . .

155

FIXED AND SEMI FIXED ROUNDS AND SEPABATE-LOADING PROJECTILES

192.

	

SHELL, SMO}KF., PHOSPHORUS, V' P . !14-5 4 , W /FC' E,
.Yl., ..152, 1,N1.11 MORTAR, CO X U TE k X l?

	

X 1 1
as!Xernbled from tie same components as are used with the ML56 High-
explosive Round (par . 181) but is loaded with ;a ptlosphorus fi ller for

sereening purpose& To adapt the M57 Shell for thi-s filler . the nose of

the shell X ;asing is fitted with a special adapt-or,

	

This serves to provide
the tighi seal ne-cessary with chemical loading and also acts as the

seat for the burster assembly_ The hurster consistr, of a thin-walled

tubing filled with a small charge of tetr l, This assembly extends

from thL- nose lorignudinally through the chemical fillet for -about
three-quarters the kength of the c.2vity. Its function is to burst the

shell casing and scatter the chemical contents . Th& superquick Ayipe

of ttze is fitted to the shell to provide for bixrst before penetration.

h1ty phosphorus burns with a dense smoke and has an incendiary

effect . For firing the .3-inch trench mortar. the maxlrn>.tm charge is

-reduced from four to three iricrements-

Wci?ht of cc)rrapl ,X tr -roijnd . .

	

L 1 .61 lb*

	

Letlgtb far Pro] ectil

	

. w 'fin .

	

?.8

	

In.

L'..A2[h of compl-Ctr roUP-d

	

. . . 2X .B9 in .

	

Nitizzle VCL061y

	

560 ft per mc

Maxi :-:tum range

	

. . . . . . 'XA66 +}d"

-we,Rht wkh M52B2 Furr I paamir head E ix 1 L .57 pounds

.-For Jour ineTernrnls c I-LXLl r],drg4E- :

	

Codre-srondint date' E)r 6thef chalets are :

TM 9-1901
182-183

OAUzilr Vra.0ditr

	

Maxirrium IPin!9#
i!t per seiG

	

STdl

.247

-199

	

10400

A84

	

1,$%2

3+

	

SF

	

Li

	

E.

	

S,

	

V157,

	

VTr/a

	

["j). . 1152. 81-MM

N101tT R, l11'N1I}TETE 11()1 ' N IlL is as-s-embled from the same com-
ponents as are used with the M56 High-explosive Found (pat_ 181 ),

but iq loaded ,,with F'S, a hqn id smoke-producer which functions very

much like white phosphorus . lout lacks the irX

	

dI ty effect . It

	

ii er

from that described in paragraph 182 on iy with respect to the kind of

chernical filler .

W',cight of complrc e

	

round .

	

t 2 _ L I

	

lX'3 *

	

LvnFLk1

	

o

	

Xf

	

j

	

xil

	

,

	

s+X

	

tX :X

	

22-89 in .
Length o: complrte found

	

22 .89 sn .

	

muzzlc Velocity

	

544 Ft Per -XCIC 1
M axialu m

	

ran9c,

	

. . . . .

	

.

	

.

	

2 .111 yds.

We aV"hd v1i71X Ni 5r2B2 'F LPZ{ " s ph&stic head } ix 12.07 vowrt0X_
l=FQf four LL� e'eerr3+rntX Id,Xll rhXrX I_ Cfrrenp, ,dirr cial$ far Xv?1rr eXhwrgcs pre:

hXr

	

X

	

!

	

_ . . . . X . . . . . . . . . . . . . . .

	

._ . . . . _ .

	

.

	

. . . . .

	

. .

	

. . _ . ._ . .

	

. . .

	

. .

	

. . . . . . . . . . . . . . . . . .

	

2X ]

	

"8

Ct,n r;e

	

3

	

. . . . . . . . . . . . . . . . . .

	

.

	

.._. . . . ._ . : . . . . . . . . . . . . . . . . . . . . . . . . .

	

. . .

	

. . .

	

. . . . . .

	

._ .

	

,

	

_ . .

	

.

0AIIt71 de V r lerity

	

MoriMMri+ K9314'90
Ift per sect

	

(Y-di
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ARTILLERY AMMUNITION

_- 0La

	

E DRAB
iPvARKI .,,

	

YELLow a

RA PD
Figure 102 - 51-iELLI H.f_ r	45BI I	IFUZEO P,D,,

	

53, 91-mm Mortar,
Complete Round

184.

	

SHELL,, H.E .. IVT45B I,

	

' ,/LU E, P.D. X X53, 81-mm

	

R-
TAR., COMPLETE ROUND (fig. 1102)p is an earlier design which
is no longer being manufactured .

	

The round is- essentially the same
as the current standard rounds and intended for the same purposes.
However, the M45B 1 Shell is longer and heavier than the shell now
being manufactured but contains less explosive in relation to the total
weight of the loaded shell .

	

The f;n assembly consists of ashort shaft
with four supports to which are spring-hinged four slightly arched
leaves. These are held in a closed position by shear pins prior to
firing: and are released and open to form stabilizing vanes during
flight . 1r, the closed position, the leaves provide a shallow cup-like
seat for the prcpeiling charge . The charge used consists of loose
powder grains held on a. celluloid container . Four o f these comprise
a. -full charge. The

	

3 Ignition Cartridge, which includes the primer,
is assembled to this round, being seated as i n other rounds, in a hole
in the shaft beneath the ha, The shaft is vented ro permit the flash
frorn the cartridge to reach the prope l lent increments .

	

The short-
delay type of fuze is used with this rend, This, ammurzitiorx can be
fired from the -inch trench mortar, without adjtlstrnents .

DATA
Weight -nf Corn PI-I! te r0Und. . . . .

	

1 S .15

	

1h

	

Length of

	

rX

	

XxxlcX w/fin . ,

	

2 -3.62 in_
Ireftgth of corrtpjetc round . . . . . . 23_62 in .

	

Muzzle vel..06it

	

.380 ft Pef sec*
Maxren,um range . . . . . . ., _, .�, . . . . .

	

1,275 yd*

`-For f-ou r more marl. s (fvl G charge) . CP-7es Wnding d Eits f*r rather- _cb4jrges ire:

CharRc l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . .

	

216

	

446
C14.arge 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ,_ . . . . . . . . . . . . . . . . . . .. . .. . . .. .. .. . . . . . . . . . . . . .

	

2M

	

715
Charge -3

	

. . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. .. . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .

	

330

	

gfflX

185 .

	

SHELL, H.E . .. :3145,

	

'/FUZE, P.D-, M45,

	

1-NIM MOR .

T.kR, COMPLETE ROUND, differs principally from the M4SBI,

described in paragraph 184, with respect to the fuze, FUZE, P,D.,
M45, is a lecl ive type providing for su perquick or short-delay
(0-1 -sec) functioning . Because of the difference In the fuz-e . the
complete round weighs slightly less than the M45B1 (15.10 1b), and
is slightly shorter (23 .59 pry .) .

Monk V*locilr

	

MQXimurn w-mnipm.l11 par serF

	

lfdf



FIXED AND SE IFI ED ROUNDS AND SEPARATE-LOADING PROJECTILES

Figure T

	

- SPELL,

	

r rti e, M44, wIFUZE, PZ,

	

S71 81-mm
Mortar, Complete Reond

SHELL,

PRACTICE, M44, V` FU E, P*D

.,

M52

1 81-MM
MORTAR,

COMPLETE ROUND (fig

.

103

.,

simulates the 143A1

High-explosive

Round for u-se in practice

.

When loaded and fuzed,

the

cast-iron projectile weighF,

the same as the service shel f

How-

ever,

the shell loading consists of 0

.

	

pound

of black powder together

with

sufficient insert material to give the required shelf weight

.

	

Since
ballistic

and other characteristics are the sarne- as far the	

43A

1

Service

Round, data given in paragraph 180 also are applicable to

the

M

.44

Round

.

]-BLUE

(	

ARf

NG 11 1 WH ITE)-,+--1

15 7

TM

9- 1901

RA

PD 80776

i--,-

BLUE I MARK I ING I N WH ATE I

RA

PD 90775

Figure

104 _ SHELLe Practiced	

43AIJ

w F Z111 VD

.,

M521 81-MM

Mortar,

Complete Round

187.

SJiEL

.L,

PRACTICE} X143A1, ''/FUZE, P

.D .-

X1521 $1-AIA?

MORTAR,

	

MPLE`fE

ROUND (fig

.

104), is an alternative prac-

tice

round to the M44

.

	

It

is an adaptation of the ModA I Service

Round

(par, ]80) for practice purposes, accomplished by changing

the

shell filler

.

Ail other components are the saw e as for the service

round,

and construction and assembly of these i n the round are the

sarne .

For practice purposes, the shell cavity is filled with an inert

Material.

(pia5ter of Paris and stearie acid) except for a 0

.06-pound
black

powder pellet

.

	

The

black powder is loaded at the front -end of

the

cavity, adjacent to the rear wall of th-e booster casing when the

fuze

is assembled to the shell

.

The fuze booster and black powder

pellet

provide a spotting charge for observation of fire, Ballistic

properties

are the same as for the M43A1 Service Round and data

given

in paragraph 180 are RPP3icabie to the practice round,
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FIXED AND SE CFI ED ROUNDS AND SEPARATE-LOADING PROJECTILIES

189. SiIHELL, PRACTICE, M43 1 W/F-UZE, P.D,, M.""102 1 81-NIM

MORTAR, (:O)IPLETE ROUND, an earlier design of practice round,

is essentially the same as the i43,A 1 described in paragraph 197 .

However, a so-mewhat smaller (0 .()4 1b) black powder pellet is loaded

in the shell and the propelling increments are held in position b

inserting two corners of each bundle in the slots of the fin blades.

13al listic properties are similar to those of the 43A 1 Practice and

Service Rounds. Data given in paraZraph 180 are applicable to this

round,

139 .

	

HELIL, TRAINING, A168, 3I-)IM MORTAR, W/0 FIN', .

IGNITION CARTRTI)GE, AND PRIMER (fig. 105), is provid-ed for

drill in loading and firing the mortar. The projectile is completely

inert and has no fuze, consisting of a cast-iron body shaped to a

pear or tear-drop }contour-, and drilled at the narrow base to , hyoid a

service-type fire ersern?)ly similar to that on the M43AI Pro)ectil-es .

o, propellent increments are issued or used, but the

	

3 Ignition

partridge . or if this is not available the combination of the

	

33 Igni-

tion Cartridge and IBC) Percussion Primer, ss issued for use in firing

the projectile .

	

The four components are issued separately to faotli-

tate replacement of damaged or worn-cut parts and the procurement

of extra ignition cartridges .

	

training kit used in the held holds 10

training shell and accessories, including a ground hook used its the

recovery of fired training shell .

DATA

'e, ght of Carnpi.ete found . . ._ . . 10_82 1b

	

Lcngth of projectile ., . . . . . . . . . ._ . ,

	

'X_

	

in_

Length of comp! etc rend..... I1 .08 ill_

	

MuzzIC VelEFctx . . . . .. . . ._ ., 172 . It pcr se-c

Weight of Projectile . . . . . . . . . . . . . . . .

	

4_8

	

fly

	

Nlax'rrwm

	

rangc

	

_ . . ._ . . . . . X . X . . . . . . . . ._ .

	

306 yd
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AMMUNITION 1FOR 9D-

	

GUNS

160

190- GENERAL.

a,

	

General.

	

originalbX'

	

intended

	

for'

	

ant iXirXfX Xt

	

defene,

	

the

XX -mrrt gti fl has 5ins e been adapt-ed.

	

the use 0f XXr lolls types Of

mounts, for u

	

also a aiflst grinn d and water-borne targets .

	

the

'.

	

9()-rnm guns now in use, all have the BX

	

tyP
several made

	

e f

ti

	

fire the same ELMmur11t i on .

	

The arnmunitic);, I's Of

chamber any
t'hthat is the rounds base pry pellinz elXXrges which are_`

the fixed type,

	

_
' usrt able and are loaded Into the cannon in one e

	

rXtXXn
not

	

_
- rein high-explosive, practice, kXlariXa and XriXl

	

are
A

	

rounds
Armor-Pie g,

-

	

o

	

ds reXui ring fuzes are sh 3Aped

	

ith f

	

e el ed-

onrovnce
idsd,
terroved from Packing XXXerials, the rounds reXuire only

stmenof the f oZes xe be ready 'a'.
fi r ing .

-
.

	

`ti xi

	

F irXtir and marking for identificatlon is 1n
a ..

	

l(lentih beXi in 'I'

	

X-XXXX .
with the basic colOX' scheXe as peesXrI

:accordance

	

'th t'txefus ed wi
1l

	

fXr

	

aritiX ircr aft

	

use

	

arethee.

	

Fuze! .
eebarricX1 Time FXze

	

(a11

	

rnodificXtiXXs X , which XX rrXitX ad X uXt_

tX XX seconds but has no impXXt elerrlent_ - Shell for
Mey1t of setting

	

_

gri nd fire or anti-Xnator-tnrpeda-boat defense are sh IpFXd tuzed with

f X.yes _

	

These prXX id e for se l ective supereluick or del aY
M49 series
seat

	

_
setting,. for surface burst or for detonatilon after peiietrat"Lrr-ti Or upon

r1eochet with either 1105-second or 0.15-second delay . The modifica-

tion, manufactured with either delay, depending on the lot .

The 48 and 4 $A I Fuzes are mariufact ared with 0,05-second and

delay, respectively, but sc)me M4 8A1 Fuzes modified to

have ().05-s-econd delay elements are in existence- Fuzes with 0.15-

used i n anti-motor-torpedo-boat firing, while models
0.15-

second delay are

	

.
Xrrith the Xhert

	

0 . -see

	

dela	a re ,used aga' st gr()und targets . Loaded

-

	

rein projectiles are fitted with FUZE,E, 13_D-

	

68, a base-(05)

	

y

arrtXXr pie

detontinig ftie Which functions with delay action . Practice and

-

	

fitted with either durn my er inert se

	

ice fuzes .

	

For

drill r ur-' . are fi ts r1.
detertPti

	

a f i u es,
a I t

	

!S ep Cha'tef
3 1V rartr1dge, 90-mm,19, made of

X,i .

	

Carlriil

	

:a e -

	

_ .
brass* LS -standsrd Fur ;all :amXt-Yanltsori except blank,

	

ubstttute stand-

aft is

	

AE, partridge, 90-rum,

	

1

	

B l .

	

_fhe

	

11981 1!S ;a s"Xe
i ease

pounds wh areas the brass case weighs 11 pounds .

Xeigbing 1 .1

	

_
rtrid e,

	

27 cf

	

7BI, Is used with go-mm blank arninn-

nition,



F

FIXED AND smr-i ED ROUNDSAND SEPARATE-LOADING PROJECTILES

e .

	

NH

	

(r10n hY 9rosc0P i r, flashing)

	

propell-e tit powder has beenestablished as standard 'for all go-mm arnmunit"ori except time-fuzedrounds, which, for AA . fire, wil]

	

loaded with FNiI (flashless non-
hygroscogi c) powder.

	

Impact-fuzed rounds with FNH powder areto be reserved for target-practice firing inscfnr as is practicable. Time-fuzed NIA rounds will be used for daytime fire or for 1practice untilSupplies are exhausted and replar-ed by tounds with the standard
propellant .

f . Primers, PRIM R, percussion, 300-grain, M 8A , is stand-and for all ammuriition for go-mm gL ns except blank ammuniti rx.Alternative primer is PRIMER, percussion, 300-grain, I 28B

	

(steel) .Rounds of earlier rrtanufacture may have PRIMMER, pexeussion, 300-grain,

	

M28AI

	

or

	

25]B 1A l .

	

PRIMER,

	

Percussion .

	

100-grain,1131A , is used with blank ammunition (ch. , sec . III) .
191 .

	

NIP1.FTE ]ROUND T BLIE .
aData concerning Complete rounds for 90-mm guns, and com-ponents thereof, are given in table 18, chapter 5.

192, PACKIN'C AND SHIPPINC D.T.A .
a . Packing and shipping data for 9D-mrn ammunition are givenin ORD 1 1

	

NL's P-5, P-7, and P-8.

RA Po 8077-g

[-- OLIVE DRAB
I

	

AR

	

IN

	

I N

	

YELLO

	

7

lc i!Rure 706 - PROJECTILE, Fixed, AY-C ., M82,

	

01, WIFI1ZE., $_D .,
68, and TRACER, 90-rnm Grins

i . PROJECTILE, FIXED . A.P.C.. N182., -H, W/]'U E, B.U*1,116& AND TRACER, 90-MM GUN (fig, 106), is provided for90-rrtm guns for use against ground targets, particularly armoredmateriel . The projectile, which has been

	

anufactiared both withand without a high-explosive charge (par, 194) is similar to otherstandard tyJ-es especially adapted for corn bating face-hardened ar

	

or.The body, proper is made of hard steel, with a square :ease and a nose



TM 9-1901
193-195

ARTIILERY A

	

MuNlTCON

shaped to a relatively short ogi ve,

	

The nose is sweated t o a softer

steel cap, on which in turn is screwed a light-weight steel ballistic cap

or windshield. The rear portion of the body contains a small cavity

which, in the loaded projectile, holds a small chargL- of explosive D.

The base hole is threaded to receive the

	

6$ Base-detonating Fuze.

This fuze, a simple inertia type, furictioo s with delay action .

	

The

rear housing of the fuze extends approximately 3/4 inch beyond the

rear surface of the projectile base . This portion of the fuze contains

a red tracer for observat'Lor: ipurPOSM Operating independent of

e fuze mechanism, the tracer composition is ignited by the pro-

pelling charge when the round is fired.

	

It burns with a visible tracer

for about

	

seconds, equivalent to a range of about 2,40{ yards .

RA RD X0'79

DATA

'ype of ba:5c, . . .

	

Square

	

Yd) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

PVr3C -- C21i0r. (in . a% 0-drg ohfiqui -- fir of homogeneous platt 2t 1,000 y

	

, . . . 5.5

162

(MARKING IN WHITE}

F ;quire 707 - PROJECTILE, Fixed ? A .P, -, M82, NM, wITRACER,
90-mrri CUnS

PROJECTILE-4 FIXED,

	

. . f ir

	

,

	

7

	

/-IM

	

UC

	

(fig. l f F w

	

manor ,ctured prior to the standardi-

zation of the M68 Base Fuze, which perm. ilted loading and fuzing

the projectile for blast as well as penetrating effect . Id-. this round,

the projectile bursting char-ge cavity is left empty. The base halo

is plugged with a steel plug which contains a tracer similar to that

in the fuze of the lGadcd projectile, Weight of the complete round

is -42 .04 pomnds; over-all length of the projectile is 15,49 inches, 0 .70

inch less than the lined propectile due tc the omission of the fuze,

otherwise, the data in paragraph 193 is applicable to this round .

. SHOT, FIXED ., A.P.,1177, H, '/TRACER, -MM GUNS

(fig. 108), b 2S the same components, other than the projectile, as the

l82 Armor-piercing-capped hound, and is used for the same purpose .

The shot is ;X qol id steel slug similar in contour to the body of the

W.&fight of C-cmp]ete ro13nd. . . . 42 .7S tb Rndius o¬ oglv-c (False ogldve ; . 9_Q gal_
Length Of CornplCjt roUr3d . . . . 38_24 in_ UZZIe velocity . . . Et sec. . . . ., 2 .650 per
Length of fuzed prOICCtile . . . . . 16-l9 in . Maximum rage . . . . . . . . . . . . . . . . . . 13.540 yd
Length of cartr ;dge case . . . . : 23_70 ire, Penetration (in_ at G-deg obliquity
Width of rotating h d. . . .____ . . 1-2Q 1n . of Face-hardened plate at 1,000



M8

	

Projectile but lacking the armor-pi r ing

	

] and ballistic wind
shield of the standard projectile and without explosive. The t>ase is
drilled to provide a small cavity for holding a red tra-cer, The tracer
is similar to that in the loaded and fuzed round and barns for approxX
imatel 3 seconds.

0L_
A ti. K

RA RD 8-07U1

	

I

	

ARA N

	

M WHITE)
figure 108 - SHOT, fixed, A Y_, MI77,

	

H, wITRACER,

	

0-mm Gurrts

a ATA

pcnctration (irw . at OXdeg cibliquity of homogcncous plate at 1 .000 yd) ., . 5_5

F;sure 109 - SHELL, fixed, H1-t

	

71, W FUZE, fine, Mechanical,
43 (All Mcdiflcetrons), 90-MM Guns

+ SHELL, FIXED, Hull, 7 ,

	

,

	

:X

	

-
KALI 8143 (ALI. M

	

DIPICATI

	

XiS) X 9.0-NIM GUN

	

(hg_ 109),
-onsists of a hollowed steel casing containing a high-e:cplosiXre filler
and a booster, and fitted with -a point fuze . The bursting charge
cavity tapers in conical fashion over the lower half -of the cavity and
is hemispherical at the bottom .

	

The result is a relatively small cavity,
with comparatively thick walls, for a high-explosive shell. The base
is boat-tailed and the nose formed to a long ogive, the sweep of - which
is continued by the contour of the fine, When to be fired agginst
aircraft, the projectile i:s fitted with the M43 Mechanical Time Fuze.
This fuze gives selective time selling up to 0 seconds but has no
impact eIer .ent_

	

To obtain the desired fra9Mentation and blast effect,
the shell is loaded with TNT ; an alternative high-expBsIve is SO-SO

TM 9-1901

1--OLIVE DRAB -- -
W.AAIN IN YELLOW)

195-196

ti-gait of coenpltt-X round . . . . . . 42 .04 Ib Rad :us .0f ogiv . . . . . . . . . . . . . . . . . i .5 t cal .
Length of tornpicte round . . . . . . 32 .75 :n, Muzzle velociry . . . . . . . . . . . . 2,70¬ } ft per scc
Length of projccttlc. ._ ._ . . . . . . .�._ 10 .00 in. Maximum range . . . . . ._ . . . . . . , . 12,790 yd
Length of cartridg-: -QaW . . . . . . . . 23 .70 in_ Renetration Cin. a t 0-dcg obliquity
Width -of rotating band ---------- 1,20 in. of face-hardened plate at 1 .0
Type oX ba5c . ._ . . . ._ . . . . ._ . . . . ., , . . _ . . Square yd . . . . ._ . . . ._ ._ ._ . . . . ._ . . . . . . . . . ., . . ._ . . .___ . . . . 4_
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arnatel, The high-explosive thafge is shaped at the front end to pro-

vide for a booster well . When 50-50 arrmatOl is used, an additional

bonste:
.

is provided by surrounding the booster well with TNT.

]BOOSTER, I20A 1, is a rnEniifacturing -cotnponent of the shell, being

Ln,se,rted after loading and staked permanently to position .

DATA

Weight 0J CompletV r un . . . .

	

42.0-1 Ib

	

DVCTCX of t$pet . . . . . . . . . . 7 dtg 15 mir.

Lerii;rh -OE COMP]rte Mund

	

3',44 -in .

	

Radius of Ggiv . . . . . ., . . . . . . . . . . . .

	

,XX

	

X,

Lcngth of fuze projectikle . . .

	

I &A7 in-

	

muzzk velocity . . . . . . . .

	

2 .700 ft per sec

LrnX-,th Qf eartritJgt" case . .

	

23.70 tm,

	

Maximum range

Width Of r-orat ink. band

	

. .

	

1.20 irk.

	

(sit

	

'Is

	

deg) . . . . .

	

. . . .

	

19, 560 Yd*t

Typ.r of base . . . . . . .

	

. .

	

Boat-tailed

-Eli pctivr jnax1rnIJrn rariJke 1lYnA td 'bXy i u ze i ime I units 40 oraund I .3 .1 04 y'3rdi

- R, nuip shnwn L� W)i7 3;cnn R$1 ejnC t, m mximum w&rtkii! heXg Iht i3 about 12-0010 vard3 .

ti ME,

	

,

	

.

	

?Tr/ FtI	E, P.D.,

s

	

() .0,;-SFAQ .. DELAY .

	

0-11M GUNS, has the carne components as

	

_

t11e round described in paragraph 196, except for the fuze,

	

Since this

round is intended for use against ground targets, the shell is fined

with are ) m pact type fuze, either FUZE. P,D..

	

48A2,

	

4$A1, or

The M48A2 Fuze is manufactured with 0.05-second delay, the

48A 1 with 0_15-second delay (although modified fuzes with 0.05-

sec delay are in existence), and the

	

48 with 0.05-second delay.

The short-delay models are prescribed for hatteriesX firing against

ground targets. As leaded with a 7.31-pound propelling charge of

NH powder . the projectile has a muzzle velocity of 2,700 feet per

second and a rnaxi mum range of approximately

	

19,500 yards .

	

Zit

approx 45 dog 45 min) . OthUT data is the same as that given

in paragrapin 196 for the time-fuzed - AA . round .

SHELL

	

rM

	

JLE"t 1.171 .

	

NH.

	

f

	

'

	

,

	

. .

	

..

sQ &. fh I . -SEC . DE1-AY . 90-MM C ;I1 S, i& exactly the sane as the

I 71 Round described in paragraph 197 except for the delay element

in the fuze,

	

The data described in pa.ragraphs 196 and 197 are applica-

ble, This long-delay fuze (0.15-sec delay) xs fr0r use in rounds to he

fired to anti-rnotor-tc)rpedo-batteries .

1 99.

	

-HELL. FIXED. PRACTICE, iNERT LOADED. [NI71 ,NH.
Jy	DIINY-NI

	

. .

	

-

	

* is_

	

provided

for training zn rnafksmanshIP ire anti-motor-torpedo-boat irirg, it dif-

fern f role the

	

71 Service Round in that the shell is loaded with

inert material and fuzed with an inert service W$A1 Fuze or FUZE.

dummy. M73- Data for the practice round is the same as that far

the M71 Round given in paragraphs 197 and
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365

BLANK CHARGE
E

Figure 110 - AMAlUNfRON, 8lonk r

	

0-mm Guns

TM 9-1901
199-201

RA FD -80M

200.

	

AMMUNITION. BLANK, 90-XIM GLENS (hg, 110), consists
of the M27 or

	

27B1 (steel) Cartridge Case, similar to a service
case but shortened to 7,25 inch-es; a 100-grain

	

1.B1A Primer or
alternative PRIMER, percussion, 100-grain, MIA2 : send a 1,5-pound
charge of black powder (sodium nitrate) . The round is constructed
like other standard types of blank am rnuni t ion, the blank charge
being held in a cotton bag which is so loaded into the cartridge case
as t o sLirround the primer.

	

The charge is held firmly in position at
the base of the case bar a closing cup assembly . For J0-mm blank
ammunmon, the closing cup assembly consists of two pulp

	

rd disks
glued ore to each surface of a felt disk or wad . The assernbly is in-
serted into the ease and glued securely in position about 2A2 inches
from the mouth of the case.

	

Weight of complete found is 8.23 pounds
end length i:s 7,27 inches,

RA PD Ma4

Figure 1 T I - CARTRID

	

Et J3ri tI r M 12, w/FUZE, Darn my, M44A 2,
90-mm Guns

01, CARTRIDGE, ORiLL* 4112, W/FLJZ j
0-MM

	

(fig, 11.1), rnaY

	

stamped either

	

12 or

	

1
Both are functionally alike and completely inert. However, the
III 12EI 1, which is being manufactured at present, is made of ,malleable



TM 9.1901
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Tan and steel

	

arts whereas the

	

lX is -made of bronze and brass
parts, Both are 1--piece castings threaded -at the base tO receive the
base plate and at the nose to hold the

	

44A2 Dummy Fuze, The
base plate i s held i n position by a set screw ; the fuze, b

	

a set screw
and -shoe arrangement . Both parts are replaceable. FUZE, dtirnmy,

used with this cartridge, may be made o f bronze, br-ass,
a lumin t1

	

, copper alloy or sintered iron.

	

In form, the casting re-
sembles the M43 Fuze but is without the time ring. The complete
as&errrbly weighs 39.15 pounds, and is 37-44 inches long. This drill
cartridge is not used in the 90-min M2 Gun which has -a power-
operated ramrner .



FIXED AND SEWFI ED ROW405 AND SEPARATER10ADING PROIE TItES

202 . GENERAL

Seckio n

	

X111

AMMUNITION FOR 105 .mM HOWITZERS

Tel -19D1
207

a . General Discussion. Two distinct types of 10 .5-tern howitzer

are nDw in use-Ihe -A42 . WAI, and I 4 type and the

	

3 type-

The

	

and

	

AI are the basic modelf, making up the traditional

light field howitzer mounted on split-trail type carriage. These rnadels

also are used as assault artillery by the armored forces-

	

The

Howitzer is mounted in the medium tanks.

	

The

	

is basically of

the same design, being a stripped-down and shortened light-weight

M2A1 Howitzer for infantry and air-borne Service. Except that am-

mL1nition for the

	

model has a smaller quicker-burning propelling

charge, rounds provided for the 105-mm howitzers are alike. All

rounds are C1a5ssfed as sernifixed ammunition, and all have ad]ustable

propelling charges for zone firing, with one exception, The H.E., A.T.

round is a special type in that the charge is fixed, that is, not adjust-

able, the cartridge case and projectile not being crimped together

because of the method of packing and shipment- Standard projec-

tiles are shipped with fu.zes ;X,sTembled_

l lerYtcotiu T	Paintingand marking for identification is III
IX,-.

accordance with the basic s herne s prescribed in

	

-1900 .

Rounds for the

	

2, N12A1, and

	

4 Howiu-ers may be readily identi-

fied from those for the M

	

by the marking on the packing containers .

and on the round itself . since the designation of the cannon is rnarked

on containers end on base of cartridge case of each round (fib,_ 112) .

Fuzes,

	

FUZE, B.D_, M62, or M62A1, is assembled LrY the base

of the

	

,E .*AM Shell M67 .

	

These are boresafe base-detonating fuzes

which function with nondela y. actiom

	

Hi gb-explosive shell are as-

sembled aq shipped with either FUZE. F,D,, M48,

	

48A 1, M48A2,

or FUZE, T

	

, M54 . The M4S,

	

48A1, and M-48A2 Fuzes are

selective superquick-delay types_ They function alike except for dif-

ferences ire the length of delay f0,05 ser, in the M48, 0-15 sec in the

48A I although modified fuzes with 0.05-sec delay are in exist-

ence, and 0,05 see or 0-15 sec in the 14SA2, depending on the

lot),

	

FUZE, T Q, M54, is a combination t rne axed supergLisk

type in which the superqutick action: is always operative,

	

It will func-

tion on impact unless prior functioning has been caused by time ac-

tion .

	

FUZE, P,D,, M57, -a single-action su erquick type, is used with

the chemical shell, This fuze is used in order to give surface bursts,

and thereby., the ra

	

t effective dissemination of the smoke or gas

filer of the shell.

	

For a complete description of the fuzes, see chapter

3 F Secti on I.

167
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FOR HOW., M3

	

FOR HOW, M2, WAI, AND M4

R A

	

PQ

	

SD

Fig-ure 112 T CoMparison of I05-mrra HO

	

ifer C*rnplete Rounds

168
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TM 9-1901

'L

	

:arlrid2 "

	

ri ; e .

	

rtridge,

	

}05-mm,

	

14, made

	

of
brass, is standard for all 105-mm ho witre>r ammunition.

	

Substitutesta.ndand as the

	

14BI Cartridge Case which i s made o f steel and
weighs approximately 0_5 pound less than the standard brass case
due to a thinner head and primer seat . Prior to the charge in car-tridge case for the H .E,, A.T. shell from a crimped case to the remov-abie type, two types of cartridge case were made (type I and type IF ) .
Type II had a mouth with a. slightly smaller diameter, to -adapt it
for crimping to the H.E.T A.T . shell_

	

However, all cases now used are
type I, that is, the free-fit or removable type.

Propelling ChargeBF Although assembled with removable
cartridge Base r the H .E-, A.T. round has a fixed (nonadjustable) pro-
peliing charge, Propelling charges of all other rounds are divided
into parts to permit adjusting for zone firing . For rounds to be firedfrDm the M2, Ir1 Al, and 4 Howitzers, the fall (ourter zone) charge
consists of seven sections, a base charge -aid six inereme ntsr pro-
viding for seven zones of fire.

	

For the

	

!

	

HGwitzer, the full charge
consists of fine sections, a base -charge aid four increments, for fiveZones of fire . The powder for each section is assembled in a cloth
bag on which is . marked the number o f they charge .

	

The base charge-charge- 1) 3's tied to a retainer in the bottom of the cartridge ease.
The first increment, or second section (charge 2) is tied to the baseincrernent by a long twine .

	

The other increments, in numerical order,are titd to each other with -a short twine_ This permits withdrawal
of the increments, except the base charge, to the mouth of the car.
tridge case where those increments not required for the particular
Lnner zone to he fired may be removed by cutting or bre-aking the
twine- The increments to be used are then readily reassembled in
the cartridge case in numerical order, the increment the number of
which corresponds to they tune to be find being uppermost, All in-
crements up to and including the number of the charge to be fired
are required to fire the charge called for. Thus, to fire charge 3 the
bate charge (marked "I") and increments marked "2" and L'3,'° in
numerical order, must be used . The sections are of unequal weight
and, hence, are not interchangeable . Propelling charges fo>t the

	

2;
I

	

A1, and

	

4 Howitzers are not directly interchangeable with those
for the

	

3 Weapon since the latter consists of ;X_ quicker-burning
powder. However, the high-explosive rounds may be used inter-
chnngeably as outlined ire paragraph f, below.
CAUTION;

	

For the

	

3 Howitzer, zone 6 charge will not be fired
above a 45-degree elevation except in odse 01 emerge

	

y. Zones 1,

	

, ,
3, and 4 r-Aarges may be tired rip to elevation of 65 degrees

f.

	

In i-rr hangeabi I i tv .

	

By applying su ita ble Corrections for the
resultant Velocities fisted below, the

	

1 High-explosive RDuods for
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the I3 Howitzer may be fired with full charge, or an part thereof,
:n the M2., I 2A1, and

	

4 Howitzers . Conversely, M1

	

,E. Rounds
for the 11 2 and

	

A1 Weapons may he fired in the

	

3 Howitzer ?
but, due to poor obturatIon, low pressures, and eXeessive rnulzzle flash,
on iy with charges 1 through

	

, and Lh en only in eases of extreme
emergency,

	

Suitable corrections for the resultant different velocities
must be made .

	

u-pzle veiacities and maximum range obtained with
interchanged rounds are :

M1 Rairnd far M3 HOWitler

WJ%en Fired in M2 and M2AL1

	

Howl f 16 FS
.__

	

E' Iwrxla

	

'MUM

_ _

ARTILLERY AMMUNITION

203.

	

C{ 11PLETV Idol l - :NI) TABLE.

1411 Rou-nd for M3 . MIA 1, and
Howifrars When Fkfad 4 the M3 Flown=*r

. . . _ .' T -' 5ux :lt

	

&XGkirrsMrrr

	

--

204 . PACKLM ; AND SHIPPING I)ATA.

X;. Primer . PRIMER, percussion, 100-grain, MlBlA , is used
with all rounds except the H. E., A.T . Round M67, which uses the
300-gain Primer

	

28A .

	

Alternative primers for the MlB lA2 are
l 00-graLn M1,

	

IA 1, M 1B 1, or

	

1B 1A 1

	

Primers (Ich_

	

, seC. Ij1

	

.

a. Data concerning the cornplete rounds of 1-05-mrn howitzer
arntnuriition, and components, thereof . are given in table 19, chapter 5 .

.

	

Packing and shi pp Lng da*.a for the ammunition described in this
section are published in ORD 11 SNL's R-1, R-5. and R-6.

SHELL205.

	

E .

	

ILL.

	

IXI I t

	

' f

	

I
*SEC �

	

IJ1~, ,.

	

X

	

1 05-_11 NI

	

HO

	

r . '	M2 .

	

NUB

	

.

	

,
(Fig, 113, . L onslsts of the

	

14 or

	

14B1 Cartridge Case fitt-ed with
the standard prEmer and an ENH propelling charge (seven incre
MXnts ), assembled with free

	

t to the fuzed

	

1 Projectile_

	

The
MI Projectile is similar to other standard high-explosive shell of
giodcrn design . The body is a relatively thin-walled steel shelI with
boar .ta i led base and a nose formed to a long ogive and threaded to
hold -a point fuze .

	

i l .i` r u2e contour continues the long sweep of the
she] I lose, maintaining the stream ii ned effect throughout the assem bl y .
The bursting charge is TNT-or the alternative X . -5O amato9-
formed at the front end try provide a well for the booster. When

vtlofoyr
Itr. pcf UtC IX__

1 .:,r?f
Iyrd!

Chap ge lfrl0 1it-V
4fr per i-@ c I

R-KIMgf
iydl

695 4, 19 -1 (at 43 - X b') 605 (at 4X`
755 .974 fat 43 - 36') 660 3,920 Cat 43L = 27')
823 S,71 1 (at 43 - 2A 730 4,690 (at 43 ` 11')

r,050 (at 43 - 2 4 f J
8,967 (at 13



FIXED AND SEMIFIXED RO!UND5 AND SEPARATE-1OADIN

	

PROJECTILE

50-50 amatof is loaded to the cavitv, a buster surro d consisting
of a Small amount of TNT -is used, BOOS'T'ER, I 20A1, IS a Stand_
and manufacturing component of the

	

1 Shell, being inserted after

IWA FD 907$7

- -- C-LI VE DRAB
(MARKING IN YELLOW1

TM 9-1901
205-20 7

Figure If 3 - SHELI, SemiFxed + H_E., MI r WIrFUZF, P,D .F	I4 .SA2,
SO & 0, l 5-sec. Delay, 105-MM Hew., M r M2A l, and M4

the shell is loaded and 5er-ured permanently in posidon b

	

a set screw.
As 'fazed with FU E . P.D.,

	

48A2

	

or M48AI in the ease of rounds
of earlier manufacture) . giving selective superquick or delay (0-15-
sec) setting, the shell is adapted for firing for fragmentation and blast
efect with gurface burst, or after penetration or on ricochet_

Weight of Compicte round. . . . . 42 .07 !b

	

Type of `base

	

13pot-tailedLength of c-ompleXc round . . ._ .

	

in .

	

Degree of t pcr . . . . . . . . . . .

	

. .9 deg 15 ruin
Lcngth of fuzed ptojec-nic . .

	

19.63 ifs .

	

Radius of ogivt . . .

	

6Mcal_Length of tartrtdg

	

as

	

. . . . . . . .

	

14.64 in_

	

Muzzle VC]ocity ----- .

	

1 .550 fI per Wr " X
Width o f rota:i rig bond

	

0_81 ir,_

	

Maximum rangr.
.	(at 44 deg",	12,20$ Yd*+
=- l I rued in the h,i, W_2A1, and Mg; RDwilteri . h'-c,r -nuzzLr vc]vl7ity and raF31EC -djMRQ-hers tlti$ round is 16rgNj in the M3 Hgwit:rer_ jrc P2tLVraph 2()2 f .
t-Wmh full ,harp i --hq&or!gr e ; - {-ofte!$pq,idjing d2t2i f-0 r other rho:kfT6 are=

ULL,

	

SX,

	

NEW

	

H.L .;

	

jll lX

	

E,

	

P:D+,
105-Mill HOB'., )12,312A1, AND M4, is the sane as the iround with
M48A1 or- M48A2 Fuze described in paragraph 205, except that
FUZE, P.D_, M48 has an 0.05-second delay u lement incorporated in
its cielXy actio-n train.

207.

	

SHUl,,

	

SEMIFEXE

	

,

	

H.U..,

	

ML

	

W/Fi' E,

	

TSQ,

	

M54,
10 .5-:11M HOW., N12 AND M2AI, differs frorry those described in para-
graph 205 Only with respect to the fuze, FTJ F- . T Q, M-54, pro-
vides afternative setting for superquick . action or over any time up
to 25 seconds after wing the round. The superquick action is el-
w2YS Operative, providing for detonation of the shell bursting charge
should prior action. not be caused by the time train .

	

Thts fuze adapts
the shell for time fire or high-burst ranging_

M-ullit W164 i 11f Mcai+nom lI orXqpv
bane 1 . . . . . . . . . . . . . . . . . . . . . . . . . 6 .50 f, Xt WE: 3,825 yd L ot 4S } .'X8' lCharge

Charge
,. . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
710 ft per M- jX 4.4 7.5 yd 0A 43 c ,3 8:')

Gorge 4
±81) ft ' srr 55,2X,O Yd fHt q3 ¢ 24 '). . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

-C212riwt 5
575 ft Virr iec 6A .30 yd ( ca 43 '24'). . . ._ . . ._ . . . . . .

C1hacge .6
1,020 fI per sec $,295 Y4 Lot 4V 14' 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . 1 .a35 ft pet sr .; 10,] $G Yd L at 43° 17'1
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DATA

172

I .%R GNG IN YELL

	

,

Fi_q.ure 114 - SHELL, Semifixed, Smoke, HC (White XX 61,,

	

84,

	

/FUZE,

TSQ,

	

54, 105-mm How., x+12, M AI, Grid x'4+14

208. SHELL, SEMIFIXED. .1,-'MVKE . 11C

	

r

	

E S B.E,,

IZEt

	

" S

	

t N1*5T; 105-MM

	

. . .b

	

r,

	

.,

	

AL A

	

(fig-
114) . is assembled with ore of the several new types of smoke shell
intended to overcome certain deficiencies of the bursting type smoke
shell . It is a base-ejection shell consisting essentially of a drawn
steel tubing core to ining a small black powder expelling charge et the
ruse end and three canisters of H srnolke mixture (Fig. 5) . The shell
casing, like that of the M60 Chemica! Shell, resembles the high-
explosive shell in outward appearUjrice, being boat-tailed and having
the rinse formed to the same long ogive_

	

Internal construction differs
in that the cavity is cylindrical in shape and extends the full length
of the -shell_ Bath ends are threaded, the rear to hold a base plug
2nd the front to hold the M54 Fuze. An expelling charge (0-14 1b)
of black powder iX loaded iii the front end of the cavity . The re-
rna Ender o r the cavity holds three canisters of H

	

smoke mixture .
A baffle plate separates the black powder charge and the smoke filler,
but transmission of

	

: flash and explosive action of the black powder
is provided for by X: dash tube which extends through the doughr<ul-
shaped smoke eanislers . In functioning, the black powder ignites the
smoke filler and at the same time expels rthe canisters through the
base end of the shell, Time of action is governed by the fine, which
provides for time setting up to 5 seconds or action on impact. Air
burst does not materially alter the path of Flight since the expelled
canisters continue approximately along the original trajectory and
land close to the shell body_

	

The smoke filter will burn for approxi-
rnately 3 minutes after teaching the ground. Maximum emission of
smoke from the canisters occurs iu about 2 minutes although an effec-
tive smoke develops in about I minute, The M84 Shell is fired
with the standard semifixed propelling charge for the Howitzers,

	

,
A 1 ., and X14,

Weight of damplett round . . . . 41,94 ib Type a{ bas-c r. . . . . . . . . . . . . . . . . . . . Haat-tail

Length of cornpl-etc raufld_- M-49 In . Degree of tap-ef .J dog 15 min

Length of tuz projectiie . .. . . . ]8.84 in_ radius of ogive _ .__, . � , . . .� . . ._ . . ._ . . 6.OX CHI.

L-tXrtigtf, of cartridge case .. . . . ]4.64 in . 1VluZZIc VCI ity ft C. see. . . . . . . . . . 1 .550 -P-d

Width of rotafi-nK band. O .-R] in . max[Murrt range . . . . . . . . . . _ ._, ., . 12. ,205 yd



FIXED AND SEMM ED ROLIN DS

	

ND 5 EEARATE-LOADING P ROJECTI LE5

. B.E.. .
.'W/FUZE,

	

Q, M54 } 105-M11 HOW., 142 AND M2AI (W/GREEN.
RED, VIOLET, OR YELLOW SMOKE FILLER), in addlition to
the white-smok-e 132- shell (par. 208), have been standardized for

use in the 205-rnm field howitzers for target and battery identifica-
tion purposes. haracteristiCs are similar to those for the white-
smoke shell with the exception of the differences in color of smoke
and some slight variations in Weight due to different ciensities of
the fillers . Like the white-smoke shell, the colored-smoke projec-
tiles are intended for firing with the standard propelling charge and
other cornponents for the weapons_ Complete round weights are :
green or violet, 39 .57 pounds ; rail, 3937 poun6s ; yellow. 39 .37 pounds .

773
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Fi_q ure 17 5 - SHELL, Sernifixed, Smoke, Phosphorus, WP, M60,
w fUZ¬x P.D,,

	

572 103-mm How ., M2, and M2A L

210 .

	

SHELL,

	

EMIFI ED, SMOKE, PHOSPHORUS, WP, M60 .
f/FIJ

	

E, P.D., IN15a . 105-AIM HOW,, M

	

AND

	

A1

	

(fig. 115),
is assembled with the 160 Smoke hell which resembles the high-
explos.v e shell in outward appearance- The shell is boat-tailed and
the nose is ogival and threaded to take an adapter- The adapter
serves three purposes : it provides a night sea] for the chemical con-
tents of the sbell; 't holds the fuze and booster ; and it provides a seat
for the forward end of BUR TE , M5, a thin-walled st-eel tube ex-
tending from the adapter to the rear of the shell cavity- It con-
tains a detonator relay chain arld a biirster charge to rupture the
shell casing and disperse the chemical contents . FUZE, P.D_,

	

57,
is lised with the piroj eXetije, in conjunction with BOOSTER:

	

} to
provide for superquick action and functioning of the shelf before any
appreciable penetration fins taken place- White phosphorus is a
smoke-producing chemical which also has an incendiary effect,

Type -of base . . .

	

. . . . . . . . . . . . .

	

Boat-railed

	

"-F'ull Ch2rge

	

X Chmrgr 7) .

Weight of complete rend . . ._ . . -413.XX lb Degree or taper . . . . . . . 9 dog 15 min
Lcngth of compl-ete round . . . . 3? .08 i#1- Radius of ogive . . . . . . ., ., . . . . ._ . . . . . . . 6.02 cal_
Length of fuzed proj'ccZ11c . � . 19 .46 in_ Muzzle ve]ocity . . . . . . . . . . 1 .550 ft per Tcc*
Length of cartridge r-aae. . . . . . . . . . 14,64 'L n . Maximum range
Width of starting band. . . ._ . . . . 13_81 in- (at 44 dog , . . . . . . . . . . . . . . . . 12,150 yd*
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SMOIX
E-A211 .

110W. .. M

	

AND IM-Al, contains the chemical filler
1157-1 . 1
FS. a li uid smoke producer which fu1

	

t +XrXs very much 1i

	

white

phos horus. When filled -with FS, the cornplete round weighs OP-

proximately

X

	

_
44,29 poLinds .

	

In ether respects it is similar to the round

described in p-aragraph 110 . Data given therein apply equaby to

this round,

CAS,

	

'T' T, Ht
. HELL-.

' F ;ZF,P.D.*

	

HOW-4

	

AND M2AI * is SIMliar to

the phosphorus and IF filled shed rounds, but thO fillet` consists of

rus - ,rd gas, a persistent liquid vesicant-

	

The complete round weighs

rids,

	

Otherwise, data given in parag-r$ph X 10 also 9PplY to

this round_

RA PD X07$6

AR-TILLERS' AMMUNITION

nLyvE [)RAB-

( ARKINC, ',TL YELLOW)

i

	

ore

	

1 ] 6 -

	

HEfir

	

ernifixed, HXXY A.T., #167,

	

IFUZE, B.D . r

67 0 .r M62A t, 105-m

	

How., X412 +	2A 1 1 a

, 111X'X

	

EL , II .F .. .4,.i`., M

	

.

	

' r ' !

	

. X,

21,3 .

	

SHELL,

	

_ M2X WAI,, AND N14 (fig. 116) ,
)162.

	

R N1

	

.
" "

	

i n all respe X except size tathe H.E� _'" . round fet the

is sir'niiar
- rnm howitzers . Like that ronad, it provides an effective amrnu

rzttion fir the howitzers agai n St tasks.

	

The effect of the prolect i le

is produced b the force of detenatioeri of the high-explosive filler

rather than h

	

striking velocity .

	

The constructio'n of the shell dl ff ers

reialeciat]y from standard
armor-piercing types, The shell body is

a relatlvely thin-walled casing containing a shaped high-explosive

lh11er and closed off a t the forward end bar a ballistic cap in the form

o f a thin steel cone,

	

The ballistic cap is attached to a n egive and

which provides saXcient "stand-of' f turn the target
uniXfl assembly

	

_

aftee the ballistic eaP Crtishes ci'1 Impact with the target.

	

The base

is boat-tailed and fitted with a base-detonating fuze which functions

with noridelaction .

	

A standard cartridge case and the

Primer- are used with the ,projectile . However, the PrO-

bet lin g -charge consists of 1,60 pounds of fl astiless powder (little more
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than half the frill charge used with semifixed rounds) in a cloth bag,
and is not irytended to be adjustable, the cartridge case being a loose
fir on the projectile enly for shipping and storage purposes .

Penetration (at any ranize-

	

4.0 iri_

SHELL . SEMIFIXED., EMPTY. FOR SAND LOADING, ML
.

	

P. D .,

	

,

	

105-

	

.,

	

1

	

,

	

AND
M4. provides practice ammunition for the howitzer, and consists of
service case, primer, and propelling charge and an inert projectile .
The projectile is an l Shell with the bursting charge cavity left
empty, for loading with inert material in the field . An ire-en service
fuze is used -%vith the round. Ballistically the projectile is the same
as the service round described in paragraph X05 and data therein are
applicable to the practice round.

MX - I

175

TM 9-1901

W. , ._

	

. - -

	

,

f ' '

	

i.

	

-

RA PD 8tT70

FiguFe 117 - AMA+'!UNCTION, Blank

	

. -f - or

	

,1b . Charge), 10-5-mm
How_, M 2, M2A I,

	

3. iorfid

	

4

. F. 312,

	

. M3. .

	

_ 117), is provided for the
105--mm howitzers for salutes and simulated fire and consists of the
M IS Cartridge Case, which is essentially the service ca

	

cut down
a 6-inch length, a 4J-gain primer, and a black powder charge.

Construction is similar to other standard blank rounds, The powder
charge is loaded in a cotton bag wrapped about the primer and held
in position by a closing cup assembly_

	

tandafd powder is sodium
nitrate composition but potassium nitrate may b>e used as an alterna-
t)ve . When sodium, nitrate is used, the charge weighs 2 pounds and

Weight of carnpictc round . . . 36 .85 Yb , Tyl c of bass . . . . . . . . ._ . . . . . . ._ . . . - ;gil d
Langth of complete round . . . . . 31,05 in, Degree of taper . . . . . . . . . . . A +deg 15 *nirti
Length of Fuzed prXpeXtile . . . . . . 19_43 in_ Degree Pf nq!s-e taper . . . . . . 21 dig 30 min
Lungth of cartridge case . . . . . . 14 ..64 in . Muzzle veleXcity . . . . . . 1,250 ft per sec
Width o? Yotating hard . . . . . . . . 0 .91 in. Maxi m,arn Tangs 8,590 yd



TM 9-1901
215-216

ARTILLERY AMMUNITION

th-e closing cup asserrnbly includes a felt wad cemented to the inner
surface of a pulpboard disk. The assembly -is inserted and cemented
in position about 0 .5 inch from the cartridge case mouth . When pb-
tassiurn nitrate is used, the charge weighs 1 .5 pounds, The felt wad
i s omitted from the closing cup, which is inserts d about I inch i rl the
cartridge case and ce rnented in Los ijtion at that paint_ Weight o f
complete round is 6.23 pounds and length is 6,00 inches.

SR .:) gZE-UNPAINTIED,

RA RU B0791

Fiuure 11 .8 - CARTRIDGE, Drifi, SerF1ifixed, M14, wIFLJZE, Dummy,
1159, 105-mm How ., Mgr	2A),

	

3r and M4

Vr ,F L : ZE..

	

r

	

L, SEMI

	

. J 1P

DI .: MM'J' . i)J-)q, 105-MM H() W, . X12, M

	

AI, 513; AND N14

	

fig, 11fi ),
is 4 completely inert assembly so designed as to permit simulation
of all adjustments required in the sera ifixed service 'rounds,

	

The
round consists of a dummy projectile fitted with an inert fuze and
loosely seated in a cartridge case containing ari inert :5erVice primer
and propeltin

	

charge .

	

The cartridge ease is a cadmium-plated steel
tubing threaded at the rear to hold a bronze base and fitted at the
front end with a bronze collar which serves as a sleeve for the pro-
jectile when the round is assembled . The inert propelling charge
consists of seven sections constructed to resemble the service charge.
The base or first section is secured to the inner face of the cartridge
case .base, the seceand section is attached to the base section by a 16-
inch sash chain or, more recently, by twine. Each additional section
is attached to the ore preceding b snaps, if the chain is used, or by
twine, The arrangement permits withdrawal of all sections, except
the base } to the mouth of the case where adjustments -of the charge
can be made. As slipped with the 7-section charger the round simu
lates the service ammunition for the

	

2, M2A 1, and

	

4 Howitzers.
but

	

an b

	

adapted for 1 I

	

1-i wit er drill h

	

removing the top two
sections (numbered fi and 7) . The dummy projectile is a hollow
bronze casting with an open base to facilitate extraction from the
howitzer .

	

s fitted with FUZE, dummy. M59 . thL- round prcvides for
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Mill to setting the M48-type fu2es since this dummy fuze has a set-
tiag pin arrangement like that of the M48 Fuze, The complete
round weighs 4135 pounds and is 31.07 inches long_

217.

	

CARTRIDGE. DRILL, S EMIFI ED, 1114,

	

'FUZE, INERT.
TSQ. X154, 105-MA1 .HOOF ., M2,

	

A 1 . N13, AND N14, is the same
.a& the drill cartridge described in paragraph 16 except that the
fuze is an inert M5-4 Fuze made up of ;a burned out service fuze or of
rejected parts. This fuze provides for drill in time setting.

	

.

218.

	

SHELL. S ENITFIXED, H .F., i111-

	

-' /'Fl1ZE, P .M ., N148A ,
0.1 .5}SU; . DELAY . 105-11111 HO U' . . N1 .3- diners from the

corresponding round for the

	

2, M2A1, and M4 models (par.
only with respect to the propeIling 0arge.

	

For the M3 Weapon and
its mount, a lighter charge, five increments. of quick-burning powder,
iX used to obtain the desired m uz-zle, velocity .

DATA

6 -When fired II r13rn the M 3 Hawll zer . For conditions under which this round rnaX be fired
M2 and M2A1 Howitzers . and resultant rnuTrle -fIo-cities and ranige data . see paragrwph

705 1 of this seclion .
--Wi1'-1 fal : f}.2rpc i {h.Argt .5 : ; ci)rrr-spce_didg dstn for erhrf cbafges are

MyX= ;le Velocity

	

Mpxiinurn Born-Sr

her e l

	

450 ft Ver wry

	

3, 25 yd Lnt 43'28'l
hard

	

2 . . . . . . . . . .

	

. . . . . . . . . . . . .,

	

.

	

. .

	

'10 ft Per "r

	

4,475 yd I a! 43`27' l
ChiLrge ,3

	

780 N per iv{'

	

5_290 yd I ai 4-a` IV)
Charge

	

4

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . .

	

. . .

	

IFS

	

ft PC r !&M

	

6 .430 yd

	

i s.1 43`

	

8')

219.

	

SHELL.

	

,

	

H.E.,

	

MI .

	

Wi/FUZE .

	

P. D.,

	

,
105-N1)1 )IOW . . X13 . Is the sarne as that described in paragraph

	

18
except for the fuze . The

	

48 Fuze has an 0.05-second delay action
incorporated in the delay action train wh-ereas the M4 $A 1 and M48A2
used with howitzer shell, have 0.15-second delay, Data and other
information given -pn paragraph 218 apply to this found also.

220 . SHELL.

	

, H .+r .. A.-.T . 4 N167 ., W/ U Et B.D.,
X162 OR Mfi2A 1 i 1OX-MM HOW .{ NI3, has the serve components
as the corresponding round for the M2 .

	

A 1, and

	

4 Howitzers
except that a Lighter (1 .40-1b)

	

nomadj ustable propelling charge is
used tD obtain the 1,020 fleet per secolnd muzzle velocity when fired
from the

	

3 Howitzer . Pange is 8,490 yards at a 45-degree eleva-

tion . Other applicable data are given in paragraph 213.

VV eigtit of compIet-e touad ._ ._ . 40.46 ]b Type of base Boat-tatted
Length Of COMplctf FOU-ad . ., . . 31_0 in . Degree of taper 9 deg 15 min
Twcrigth -of feud Projectile . . . . . . 14.53 in . Radtu-& Qf Oglvc , . , . 6,02 cal_
Length of eartridge case 14_64 In . N1uzzl& Vel0C'Lty . . 1 ,020 ft p r sec'
Width of rgraXmg hand. 0_8l 13n_ maximum range

(at 42 dc g X3 min) . . . . . 8 .2%5 yd*X
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221 -	SHELL, IS EMIFIXED, KC, BFE., N184, WriFUZE, P.D . . Mi54,

l o '53,iN1M H

	

- ., M3, is similar to the corresponding one for the

	

,

2 A 1, and

	

4 Howitzers with the exception of the propelling charge-

For the M3 lIowitzer, the lighter 5-increment charge is Used to Pro-

vide the desired muzzle velocity . For a more complete description

of other components, see paragraph 208.

DATA

Weight -of curnpIctr round . . . . 40,32 ib

	

Type of hose . . � . . .____ . . .�_,_ . Scat-tailed

Lrngtti Qf Corn PLr_tt rf3urnd . . . . . -3x.49 ire_

	

Degree

	

or t :Dpcr

	

. . . . . . . . . . ._ .

	

9deg'15 min

Length Qf fuzed pX je 'XXle . . . . . 18,8-4 i .

	

Radius -of GgivX . . . . . . . . . . . . . . . . . . . . . 6-02 cal .

Length of cartridge cAte . . .

	

. .

	

14_64 ire_

	

ICE uzaI

	

vG]oost r

	

. . . . . . .

	

X,

	

X ft X

	

r sX

'id"wlx of rotating barLd. . . . . . .

	

0_ :9 1 in .

	

Max_3MUM

	

riRng

	

8,295 lrd

SHELL. SER11

	

EI}, S110K ,

	

, WP. N160%

1 : ZE ., P.D., M57, 1115-MM

	

.110

	

X M3, 1s the same as the p

phorus-filled assembly. described ire paragraph 210 . except that the

5-increment propelling charge is used. when the round is fired from

the M3 Howitzer .

DATA

Ua SEN1iEr VS, MO. V ::}r ZE LP.B.-

110V'., 113. differs from the phosphorus-filled round

ire the type of chemical filler . When filled with the F smoke pro_

ducer. the complete rc)und weighs 4?_32 `pounds,

	

In other respects,

data givein for the phosphorus fill-ed round (par. 222 ) are applicable

to this round also .

'rig111 -of corn-plate round 11_83 lb Type of base . .. . . i1cd. . . sax-. .

Length of -r.0MR1ctc r0urtd . . 31_08 in_ 9 deg 1 5 rriri

L<ngth Qi fua.cd pro)ectilr . . . . 19_461ri_ Radius of .0give , . . . cal.. . . . . 6_02. . ..

Length -of cartridge case . . . . I4_64 in, Muzzle vcIoritlr 1 .020 ft per-scc

Width of rotating band . . . . 0,8k ire, Maximum: -range 8,245 yd
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Section IV

AMMUNITION FOR 105-

	

GUNS

7M 9-1901
224

a.

	

f;eneral WXcu:gsion*

	

UN, AA., 105-mm, Ni3 . is the standard
antiaircraft gun in this caliber . At present it is used exel ively for
antiaircraft defense from the fixed pedestal-type mount, no mobile
mounts having been authorized for the gun. It is a semi311tomatic
type equipped with a rammer mechanism to facilitate rapid loading
at all angles of elevation . Ejection of the cartridge case after fing
is automatic, during oounterrecoil of the guru, Since it is a single
purpose weapon, only high-explosive ammunition with a rnechanical
time fuze is issued for service use, together with appropriate practice
and drill rounds . All of the ammunition is fixed, that is, has a non-
adjustable propelling charge in a cartridge case which is crimped
rigidly to the projectile .

	

All rounds are feed as shipped and require
only proper setting of the fuze to be ready for firing,

Identification . Painting and marking for identification is in
accordance with the basic scheme as prescribed to T

	

9-1900.

- .

	

Fuzes,

	

Standard fuze for service and practice I05-mm arnmarii-
t1on ]s thX M43 Mechanical Time Fuze (all modihcati ns . ' 'his
fuze provides for t i rn e setting up to 3 0 seconds .

	

It has no impact
element, thereby minimizing danger to friendly personnel and maieriel
in the event of a failure in the time iratn_ Substitute standard
rounds (M38) are fuzed with the M2 Mechanical Time Fu-ze . The

Fuze also provides time setting up to 30 seconds but has a
booster as an integral part whereas the 43 is used in conjunctiolD
with the M20 Booster which is a carnponent of the shell (ch. ,
sec, 1) .

Cartridge Cases . CASE, cartridge, 105-mm, M6, is standard
for the 105-mm gum. This is a brass case drilled in the base to seat
the 300-grain M28 type primer. A flange at the head adapts the case
for automatic ejection from the gun_

	

The propelling charge is faded
loosely in the case and is held in position around the primer by
distance wad and igniter assembly . The distance wad consists of
a strawboard or chipboard cylinder closed at both ends which is ad-
justed ire manufacture for variations in the amount of propelling

powder by heading the end disks or by changing the length of the
Cylinder.
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Primers} PRIMER, percussion, 300-grain, M28A2, is stand-

ard for X05-mm gun ammunition but earlier modifications may

found in rounds of less re-cent manufacture.

	

n alternative is

PRIMER, percussion, 300-grain, M28B1. The I21 Primer-a 330-

grain type

	

was formerly used with the

	

38 Round (ch . 3, see . III) .

22 -5 . COMPLETE ROllNI) TABLE.

u.

	

Data concerning the complete rounds of 105-rnm gun arflrrtiunt-

ticn, and eomponem thereof, are given in table 20, chapter S .

226. PACK1 C AN1) SHIPPI I; DATA .

a. Packing and shipping date for the rnmunition are published

in ORD 11

	

NL's P-5 and P-&

ARTILLERY AMMUNITION

_

	

OLIVE DRAB

(MARKING

_

	

_

	

IN YELLOW)

:rX. XtY4T

	

r

	

_

	

i .

	

. ,rls-

	

I

RA F0 80792

Fiqqure 1 15' - SNER r Fixed, N .E ., M38A x, wr/FUZE, T(me, Merhanical r

43 (Ail Modificafions), 105-,ram Gun,

	

3

227.

	

SHELL, FIXED., I-I . 11., MAi .,

	

''/FU E,

	

NIE, N

	

IIAN

t(rAL- M43 (ALL X101)IF`ICATi

	

NS). 105-NIM GUN, R13

	

fig_ I19),

is intended for fragmentation and blast effect against aircraft targets .

Components consist of = the M6 Cartridge Case ; the M28 type primer,

a loosely leaded propelling charge hold in position by a distance wad

and ignite, assembly, and a. fuzed M 8AI Projectile . The MagAl

She[] is similar to other modern high-explosive she'll, the body wing
a thin-walled forged-steel -casing with tapered beat-hired base and

a Xa ng ogival nose,

	

Standard bursting charge is TNT but 50-50

amatol also may he tiled . as are alternative. Both charges are shaped

e t the front end W provide a ester well ; when 50-50 amatol i s

loaded in the shell a booster surround of TNT is used-

	

B

0A 1 F i s

	

t nlord manufacturing component of the sbe I l, beirx

inserted and locked permanently in position by- a set screw after the
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shell is loaded .

	

FUZE, tiMe, Mcehan iCEI, M43 (all modifications) .
adapts the round for arntiaircraft fire; it provides time set-tin

	

up to 30
seconds but has no impact elernent, thereby minimizing daTiger to
friendly personnel and rn ateriel on ground impact in the event of time
train failure_

DATA

TM 9-1901
227-230

Weight of corripiti-e round

	

63 .73 l ta

	

Degrr-c of taper

	

dcg 15 min

Length of corrrplete found

	

45 .31 in-

	

Radius of Qgivc . . . . . . . . . . . . . . . . . . ._ .

	

$,31 cal .

L-cngth of fuzeii project Ic

	

1 .8 .00 in-

	

mkIxxic VC to.;iry . . . . . . .

	

. .

	

2,300 ft per sec

Length

	

of cartridge caw .

	

3-0 .37 inX

	

Maximum range Cat 4S deg) ;
Width of ratating band . . . . . .

	

1,42 i1S _

	

Moraz.DrttaI rang

	

2x.000 yd*

Type of 1?asc

	

. . . . . .

	

B-OaZ-tally

	

Vertical height , . . . . . . . . . . . 14,000 y&

'X. Attvol msaimvnri reYSRe PS limited by lime sem-ng of IUft If- hortizonti1, 1-'_001) f"$ ;

"rtirpl . ]x,000 S CiCX'IS .

228.

	

i w

	

ED. SFr E, N138,

	

.

	

/ZE y TIME,
MEC IIANICAL, M2,, I05-MNI GU L M3, is essentially the same as
the I

	

38A 1 Round with

	

!43 Fuze,

	

The chief difference is in the

she'L1 loading which does not r-egoire a provision for the booster in the

M3 hell siree the Mechanical Time Fuze 2 has the booster as aim
integral part.

	

The round is limited st8ndard for the M3 Gun * for the

same purpo:XPs ns the standard I

	

38Al . and w{ll be issued only to the

ext-Xn t of stocks on hand-

SHELL,

	

FIXED,

	

PRA( :rl'1(T.

	

M33A1.

	

W."FU E, TIME-
11ECHAN-1CAL, U43 (ALL )IODIFIC,LTIOVS), 105-NIM GUN. M3

i s provided for the 105-mm gun by adapting the service round for the
purpose .

	

Service comp-onerttq are used with the exception of the shell
loading_

	

For the prat tiee ammunition . a srna il charge of black powder
(1)_80 Ib ) is loaded in the bursting charge cavity adjacent to the booster

-well cup.

	

The remainder of the cavity is filled with are inert material
plaster of Paris and stcaric acid) . The black powder charge is used

i n con -unction w ith the I

	

0A l Uaoster to provicLe a spotting charge
for ob3ervation purposes when wing in target practice, Rafstic data
a rX- the safne as flint given for ihe seT Vtice POUnd in paragraph 2

	

7,

230+

	

SHE 1,

	

FIXED,

	

PRACTICE .

	

N138.

	

-

	

,

	

,
3TCI ; I IANlCAL, X12 . 105-M Xl GUN, -NM is an adaptation of the

	

38

Service Round for practice purposes . The loading is essentially the

same as that for the practice M38A ] Found described in paragraph

229 except thot the booster is an integral part of the i

	

Fuze whereas

in thv M38A I . the booster is a manufacturing cornpoaent of the shell.

The round is li mired standard . having be-en superseded for manufacture
1 y the

	

38A1 .
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ARTILLXRY AMMUNITION

Figure 120 - CARTRIDGE, Drill, M 1 I ., w/FUZE, Dum rny, T23,
105-mm Gun, M3

231 . ,=

	

RILL, )111 . W/FUZ
31

	

, T23.
105-1TXI (49Iii N1, (Fig, 120), is used to simulate service ammunition
for drill in handling and in loading the gun. Construction is similar
to that of drill ammunition for the 3-Inch and 9D-mm guns} the car-
tridge -consisting of three replaceable parts= :9 I-piece casting formed
to resemble a projectile and aff=ixed cartridge ease, a flanged baste
plate, and a dummy fuze. The T23 Dtammy Fuze is a hollow bton2e
casting of the same general 9,ze and centaur as the service fuze&

	

The
cartridge is 4 .5.20 inches long and weighs 63_55 pc)unds when assembled.

232.

	

CARTRIDGE,

	

.

	

-, W/ FUZE,
T42 3 . 105-M .)I GUN. N13, resernbIes the M I I Drill Cartridge externally,
being of the same size, shape, and weight.

	

However, the base plate is
'glide" fit in the cartridge case . During loading and handling,. the

base is held irl closed position by a rod and spring assembly, but when
be)ng extracted from the guff ft moves rearward within the lEllits

allowed by the spring . This dLAce makes manual extraction easier
and reduces wear and tear on the flange.

	

The cartridge was originally
fitted with the

	

44 Dummy Fuze; car-tri dges of more recent manki-
fact ure have been fitted with the T23 Dummy Fuze .

	

Both are hollow
bronze castings, and of the same shape except that the

	

44 is squared
0 at the rose whereas the T23 is sf- - -)ed to a full point.

RA PD S079:a
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FIXED AND SE IFI 0 ROUNDS AND SEPARATE-LOADING PROJECTILES

GENERAL

Section 1f

AMMUNITION FOR 4.54NCH GUNS

The

4

.5-ineh

Guts	

I

is

a standard

fieLd weapon used for shelI-

ing targets

to

a maximum range

of 21,000 yards_

The

projectiles

authorized for

this

gun are

classified as

to type as

high explosive

arLd

dummy_

The separate-loading

complete

round consists of the

loaded

and

fuzed

High-expl-olive

hell 65 with

eitheir the

normal

Propelling

Charge

? or the Supercharge MS

.

and PRIMER, percussion, I

grain,

Mk

.

Ti IA4, which

iS seated in the base of the oblurator

spindle

.

The propelling

charge fits

.

against the

face of the

obturator

spindle_

identification . The

ammunition and

ammunition cornponents

.are

completely iderni ed by means of the painting

and Tnarki.ng

as

iLlustrated i

n -

figures

12 1

:aXid 122 . and in accordance

with

basi

iX color

scheme as

prescribed in T	

9-1900 .

]'uzezXr

	See chapter , sectio-n 1,

cX+

	

Prop-riling

1

;harnem .

	

Sec

chapter J

.

section I l

.

.

	

jllr-i

mere

.

	

See

chapter 3

.

section III

.

23 .1.

(WIPLETE ROUND TALE,

Data

concerning the 4,5-inch complete found and components

theref

ore are given in table	

1,

cha pier 5,

235 .

	

PACKING

XLND S U MPI G DATA

.

Data

COncern,ng the 4

.5-inch

rounds are given	

ORD

11

SNL's

R-2 and R-6

.

i

	

.jWjpq"T
;r_-'"

-1

OL

I VE X	

LIVE

DRAB	

-

DRAB

	

WARKING

IN YEtiLQW)

,Figure

T

.21

- SHELL, H

. .E .,

M65, Unfvied, 4,5" Gun,	

I

.

	

SHELL.

	

[I .E ..

	

1105,

	

U-

`17EM 4

.

"" 4

;[

'

;

	

3

	

fi

	

.

	

1

	

1

	

.

is

for use prim aril v against Personnel and heavy materiel targets

.

	

The

type

and	

67

type fuzes for which it is adapted have the

booster

permanently assembled to the fu

.7e

at the tirrne of manufac

.
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tune, both elements being handled thereafter as a single urtit In ship-

me rX4t and X

	

X to the XrXjXXti]e . The rotatirlg band, eithef X

copper or gilding metal, is located 3 .5 inches in front of the base end

and has a single carinelure or groove, A steel base plate is set into

the base end flush with the surface .

	

The -conventional type of welded

base

	

late is also authcri2ed- This base -cover prevents =-:s from the

pro

	

llirY

	

charge from reaching the bursting charge of the projectile

through possible defects or flaws in the base.

Degrec of tRPcX

	

d"'

tdrh of retatzng bA]Ld . . . . . . . 1-72 in .

	

Radius of

	

lVC

	

10 cal-

Type of bas ,

	

. . . . . . . X t t$ Fcd

	

U -3:Zt-C Velocity

(sui+ercharge

	

. . . . . .

	

, 7

	

ft -PC,- Sec'

aXax:r'rl

	

rX :

	

rang-C

	

(5�

	

r4tka-fge) . . . .

	

. . _ . . .

	

21 .125 yd''

"-f.s Shipprd with lry'ebolt lLd1X

	

kuIL

f-Norrdha] 0h2rKv- 1_820 itre[

-r-Norrn5al shXX¢ XX Mfr . s o %arils .

ARTILLERY AMMUNITION

VATA

CENTER Of ;I

	

VVfY BAND- FEED

Figure 1

	

r PR0JECVLE. r DurramY., MS, 4 -5 d ' GLJnr MI

RA PD W'#5

(fkg . 122),

similar in make-up to 1!:c

	

65 Shell. However, unlike the service

r a'eetile . the nose is not cut away to Provide X fine hotie . The pro-

lie body has thre, , main parts, an ogtvai cap. body, and base, each

screwing ixito the nex -L neighboring part when assemlAcd . The rotattng

band an d -bourrelet of th-e service shell are slmui;ated by bronze bards .
_

The sever@ ]

	

arts are replaceable,

	

The proaeCille is 22 .51 -Triche ; brig,
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Section ACV!

7M 9-1901

AMMUNITION FOR 120-MM (4 .7-INC14) GUNS

The 120-mm (4,7-ire .

	

tAn

	

1 is an antiaircraft weapon in-
tended for protection of large rear areas against fast flying bom rs
at altitudes -of approximately 30,000 feet,

	

The complete round may
be considered a s a special case of separate-loading -ammunition,

	

The
projectile and the cartridge ease assembly are packed -and shipped
separately. Unlike the usual separate-loading ammunition, a cartridge
case, fitted with a closing plug, protects the nonadjustable propelling
charge against moisture and foreign matter, and also prevents the loss
of powder . In firing, the projectile and the cartridge case are leaded
into the chamber, and the shell is rarnmed herne by the cartridge ease,
which is in turn rammed home by the power ram mar,

Identification . The 120-rnrn complete round is identified by
means of the painting and marking as illustrated in figure 123 and in
accordance with basic color scheme as prescribed in TM 9-1900 .

c-

	

Fuze. See chapter 3, section Y_

Cartridge Cage.

	

The Cartridge Case

	

24 is the -conventional
hollow metal cylinder used ire semihxed and fixed ammunition, but is
sealed b a closing Plug

	

, made of Palmatex which is pressed its
the mouth and perma nentlY glued thereto_

	

The M1 Plug is made
of cork_ A protruding portion provides protection for the cartridge
case mouth . The propeiling charge is made up of 24 pounds of non-
h

	

gros cop i c (NH) powder, lo

	

oI y loaded in the cartridge case. Since
P

	

TM

	

, percussion, 100-grain,

	

1BIA2, does not fgure complete
burning of the propelling charge, are igniter of black powder is at .
tached to the primer.

e .

	

Primers.

	

See chapter 3,

	

etion 111 .

COMPLETE ROUND 'CABLE.

Data concerning the 120-mm complete round and

	

rnponents
therefor are given in table 22, chapter

	

.

240. PACKING AND SHIPPING DATA,

a,

	

Data concernirig the 120-mm rounds are given in ORD 11
L!rs P-5 and P-8,

185
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- C-LIVE DRAB WITH
ARK1ING IN YELLUoV

-Mmpor

Am

	

IV
,

T'XIT.
X1£f.L M73I

AMMUNITIONARTILLERY

-RA RE) E110796

T 0

13

Figure ?3 - AmmLrrritron far 120-mrn (4,7-;P .) Gun, MI
A - 5hOl

	

8 - Cartridge Case
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Fl

	

ED

	

N D SEMI FIRE D R OU NESS AND &EPARATE-LEA WI`+1 G PROJECTILE 5

241 .

	

SlI ELI�

	

H.F.,

	

ill -73.

	

'%N /FU

	

F,

	

TIME.

	

-X1VCFiANICAL .,
516]A l-

	

-

	

-

	

.

	

r

	

C .

	

!s the

	

Only Shell.
fired frc)m the 120-mm Guru 1.111

	

(antiaircraft )_

	

The projectile hay
two bourrelet& one (front bourrelet) approximately at the center of
the projectile and the other (rear bourrelet) just to the rear of the
rotating band .

	

The ratatirng blind, made -of gilding metal, is located
3_56 inches from the base end_ The fuze is a mechanical clockwork
fuze of the type designed for ,.iXe with antiaircraft ammunition . The
projectile is 6ttod with a base cover which prevents the hot gases
gener.ated by the buming propelling charge frorr. coming in contact

i.th the bunting charge through possible flaws in the base .

" - A% SIiIIEpq-d Y; 11h (II{-W 5,xiv1allrlrd .

120,) 1 :Xl l 1

	

. '11 I X iS an eariier iterry of man0acrt u re and differs froln
the shell described in paragraph 241 by, having the M61 Fo7e irl!steXi{1
of the

	

fi 1

	

1 Fuze.

M

	

. r

	

!
.

	

1 2fhVI "l1 f ; UNX .111 . is simi la r to the M73 Shell .

	

The principaI
parts are the shell body. assembly and the dummy faze assembly . T
shell body asse>n bly consists of an

	

73

	

helI body, the rotati rig to nd
of which is mauhined flush With khc surface of the shill, and which
contains are inert filler .

	

The dummy fuze as-sern biy i* screwed into
the shell body. The projectile is 24,12 inche,X long .

Wright of ibad :fd pfojrc111t . . . . . So lb DvXYtr' of taprr r _ ¬9r:A
¬ , igh k of loadrd charXX- and R aditi-5 OF ogiV'q (4L'0171X-Al
cartridge ciastr . . . . 5.0 lb rnd) . . .? . : cat .

Lvrrgtl i of proia- c1 da- ?4 .06 in . 4 t o rfie' Vs-Lrwi [ v I I jsq'r Sue
LunoX:ti 0f ca r I rid9-cc53s-c .3 '. .901ri_ Maximum fanKr -.
Width Sri rwa[ lYnK hand . 2.25 i ri . Horaavntal ? X5,J :50 Yd
Typo- ¬rf base . . . . . . . . . Baat-13ilir'd Wrtical 1q .151 Yd
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Section

	

V I I

AMMUNITION FOR 155i-

	

H

	

IT ER

2-L4 .

	

li" 7 f

	

F1-I -%

The 1,x .5-mm houwit7ers are relatively short-barrelled weapons.
The HOWITZERS, 155--mm, 1917, M1918, and madihealtions, being
charnh-ered alike, fire ammunition of the s zn desi nation. The
HOWITZER, 155-rim, M1, is chambered differently from these
hoXXttzers, and the ammunition standard for use in these two types
of howit7ers is, not interchangeable, (See subparagraph f, below, far
interchangeability of limited standard rounds.) The standard sec-vice
projectiles for the l55-mm Howitzers . M1917A 1-17A2-18 have rotat-
ing bards which are 0 .60 inch wide, whereas those for tto 155-mm
Howitzer I

	

1 have rotating bands which arc 1.02 inches wade.

	

ta :nrl .

arc] project i les f or use in the 155-rn rn Howit zer

	

l l mar also be idea ,

tiff °tii try a groove amr ediat-ely to the rear of the rotating band .

	

In
addition, the standard propelling charges for the 155-mm Howitzers

1917A 1-1 7 A2- l 8 differ from those used i n the

	

15 5-mrn Howitzer
TrT I ,

I)-

	

Amm1.riitton and ammunition components are
completely identi herl b

	

means of painting and marking on the items
theals .lves, and a described in subparagra-Ph a. 8bove,

- .

	

Fiazvp-. .

	

See chapter 3 . section I,

I .

	

il} ro lirlh ii - -, Charg+'s .

	

See chapter 3, section II .

- .

	

Pri nir r .

	

See chapter 3, section III,

l

	

The following t abl-e shuws, shell for the 155-mm Howitzers
I

	

1,917A1-17A 2 -18, and fuzes t hw may be used therewith . that

	

are

outherGzed as E irnited st8ndard for fi cing in the 155-mm Howitzer I

	

I =
with Prcpellino Charges

	

1 A1 (gre-en big), and M2 or L2A1 (white
bag), far the 155-mrn Howitzers I l917A1-17A2-18 . or

	

3 (green
hn) Lima M4 : ' : or

	

4

	

J '- (white hag) for the 155-mm Howitzer

	

I 1

X ev FT 155- -? . C- l ) . The 17-grain Mk, IIA4 Primer i!X used with
1 hX- :,,e

	

rc li nds_

1i,, rif, . 41 4inl; 1'_ . , x - n , rns

	

thi " tih,4I iihclFa' :itvd

'iFf h= LL.

	

F I l-'-,

	

ME IQ

S',HF.LL, F .F .,

	

Mk- .

	

IA]

FUZE. P_D .,

	

5 E

	

Srfic'S,

w'HODSTFRMXO or M21 SUTIt!% :X
TSQ, N$S 5 scriU%,

w BOO'S'TER, M21 Sd- iic-5t
T'LJ .7- H ,

	

iirr:e,

	

nicultianital,

	

M,67

	

Sc-Cia'S,

w BODSTER, M21 %er iesT



FIXED AND SE

	

IFI ED ROUNDS AND SEPARATE-LOADING PROJECTItES

SHELL . gas, CNS . Mk. II A 1-Mod . 1
SHELL . gas. H, M]-05
SHELL, gas_ H, h1k . I1A1
SHELL, g$t, H, Mk. 11A1-N1pd . 1
SHELL, srnokc, FS, N11 D5
SHED,, smoker. FS,

	

k. 11A1
SHELL, rrrioke, WP, M105
SHELL, smoke, WF, Mk . H AI

"-FUZZ . P.D. . k1_51 or x.'151 A l . w,X

	

OSTER , M21 ;; M2 L A 1-L-rrn&r9-e-n Y romb$t Only ;
w rB00STER . M 2 0A 1-For prsmice _ afto service untL] 1sier models su aiLabl e _

TSQ, M.5S, w : BOOSTB_R . M21,

	

M!5$A1, w/8

	

&TER, M21A 1 .

	

WSA2 .
w!BG{JSTER r M21A2; o . M$5A3, w ::B0OSTER, V21A4_
T-FUZE_ tams . machanica1 . i

	

67 or M67A : . wXBOOSTER _M21A] ; M67A2, wf1X0OSTER,
M :N A2: Or M67A3 . wjB

	

STZR . M:21A4,

(2)

	

CHARGE . propelling,

	

IA 1

	

green bag), and CHARGE,
propelling, M 2 or M AX

	

(white bag), far the 155-mm Howitzers
1

	

17AI -17A2-18 * ore authorized for uie as hmited standard in th-e
155-mm Hc iuer M1 with the following shell. The 17-grain M1¬ .
I IA4 Primer is used with these rounds .

SHELL, K.E. M107

SHELL., gas, pcrsi stmt, CK

	

,

	

9 10
SHELL., gas, XefsisZXr5t_ H,

	

i ]o
SHELL, smoke, FS_ M1 10
SHELL, irnuke . WPa M110

189

F1;ZE_ P,r)_, M51 !5e :ie3,

TM 9-1901
244-247

w.'BOOSTER .

	

20 or M21 s-eries*

FUZE, P_D., M51 3crics,
_ LM20 or

	

2I strirs *
FUZE, time, MX!chankal, 7+x$7 series,
w . BOOSTER . M2I series}

FL12E . note, C.F_, T105,
wr'B00STFR . T1

FUZE . P.D ., M51 sertie-S,
w :'BOO TER, M20 or 1.1+121 FVr3r9*

'-FUZE. P_D., MSl Dr MSIA1, w,BOOSTER . %12) or M21A1-trner :gen,-y ¬ oMb-er Dfil%!_
vui $Q

	

STirR, 1~112 x.41 X" fir pr.AS3 T . X:50 5-CT srirfi until :arc= mndrls ;LuaLlablr .
T-FUZE, I,mi-, rr3cchanit- .2I, MX7 -Pr M67AL . w . BQOSTER, M2LA1; M67A2, w?BOOSTER,

h12 LA : : cr M-57A.3_ wXSOQSTER . M2 ]M.

24,3.

	

COMPIXYE R

	

L.ND rA BLE .

Data concerning tho 'cempLete rounds for the 155-mm Ko

	

'LZZerS
M 1917AI-17A -18, and

	

1, any components therefor are given to

table 3, chapter 5.

4I`1~. PACKING AND S11IPI'ING DATA.

a,

	

Data -concerning the

	

15 5 -rnm

	

Howitzers

	

M191? A1-17, 2 -18,

d

	

I, ate given 111 ORD 1I SNL's R-2 and R-6 .

24f.

	

SH ;LL,

	

H,I;--

	

N1107,

	

.f i r

	

LIEI ,

	

I.55-MM

	

H

	

'' .,

	

[fl Y

f fig. 124), is similar to other starl lard high-explosive shell of niodern

design . The body « a Telatively thin-walked steel shell with a nose

formed to a long ogive and threaded to hold a point fuze, The burst-
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ing charge is TNT or amatol, formed at the front end to provide a well

for the booster, When amatol is loaded in the cavity, a booster sur-

round consisting of 0. pound c>f casi TNT is used . The projectile

has X single rotating bard located about 15 inches in front of the

base, A gteel base plate welded to the base end of the projectile pre--

vents gas from the propelling charge from reaching the bursting charge

of the projectile through possible flaws in the base .

ARTILLERY AMMUNITION

lrXwxaw
LIVE DRAB (MARKING IN

R-A PD 807V

Fygu .re 724 - SHELL, H.E, r X4+1107, UnfUZOC', 15.5-mm How.,

	

I (Early
Type Grommet Fasterl Shown)

o ATAL
Leng,h of projectal ` . . . . . . . . . . 26,9.2 1r;,

	

Radius -of -ogive (canicat

Width of rliXtatln

	

1 XtX . . . . . . . . . . .

	

1.02 in_

	

end) . . . . . . . . . . . . . . . . . . .

	

10.75 cal,

Type of bast . . . . . ._ . . ._ . . . . . . . . .,

	

B-lailed

	

Mut;tle Velocity (M4 or

Dcgfee -of tape-

	

. . . .

	

. . . . . . . . . . ., &5 deg

	

M4-Al Charg,c)

	

1,850 ft per 5CC

Maximum r2ngC, (at 4X-deg 17-min)-

	

16,35S Yd

'-With Bk'4boill F1 i-3r. -Plug_

GRAY (MARKING IN GREEN)

RA PD 90?9.R

figure 12-5 - SHELL, Gas, Pors'sdent + H, M 110, Unfuaedr 1 .55-mm (,Iowa,
M I

	

Early Type Grommet Fastening Shawn)

-

	

ti

	

a G.

	

E, have appTOxlmatel the
same ballistic shape and external dimensions as the M107

	

Neil de

scribed in paragraph .247 .

	

The ICY 10 H Gas Shell is shown in figure

l25_ The explosive charge of the burster, which is contained in a

cardboarci or thin aluminum casing, is held in place in the casing
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FIXED AN D SEMI FIXED ROUNDSAND SEPARATE-LOADING PROJFCTILES

by the fuze

	

e11 cup.

	

One end of the burster casing is fastened to are
adapter in the rose cavity . The &hell is adapted for the P.D. M51
Fuze and modifications. The var-LOUS types Of g$S and smoke shell using
the M110 hell body and bursters are :

	

-

SHELL, smok¬ , phosphorus,

	

F, M110, unfuxed, 155mm how,. M1
SHELL, smoke, FS,

	

I l l o, unfazed, 15 :5-fnrn how., MI
SHELL, gas . persistent . H.

	

110, unfazed, 155-mrrS how ., M1
I-JELL . fyas, pemsternt, CN5, M1l0, unfuzed, 155-mm bow . .

	

t

GRAY I

	

ARKI w X IN YELLOW I

TIM 9-1901
248-249

Figure 126 --, SHELL, 5rrroke, HC, S,E .,

	

I11 , Unfazed, I55-55-mm How
MI (Early Type Grommet Fastening Shown)

SHELL, SMOKE. HCX R. L, !)1116, ILI

	

FUZED .

	

155-M LIPI

HOW-, )11 (fig, 126) ; is standard for use in the M1 Howitzer,

	

It is a
base-ejection typo of smoke shell, with the nose in two sections . An
expelling charge of black powder b,Xeked up by a bade plate is located
i n the front -end of the shell cavity . The remainder of the cavity holds

four cammer, of smoke mixture, one behind the other . and the for-
ward canister is conical to conform with the taper of the cavity .
hole passes through the baffle plate and the longitudinal axis of each

canister thus forming a hash tube. The base of the projectile is

closed by a base plug which, in the functioning of the shell, is blowxn

out, as are the four smoke canisters_ The smoke filler will burn
for approximately 4 minutes after rear-hing the ground. Maximum

emission. of smoke occurs in abort 1 minute although an effective_

smoke develops in 0 seconds . The smok-e cloud emitted from each

canister is approximart-ely two or three times gr-eater in volume than

th .-zst from a canister of 105-mrn B.E_ smoke.

"-With rvebo:k-I'fling plug_

L.nigXh

	

ul

	

pro ae

	

til

	

°r . . . . . : . . . . ._

	

26 .41 ire_

	

Dcgrcc of taper . .

	

8.5 dig
'

	

Width of rotating band . . . . . . . . . . 1 .02 in .

	

R$d3us Of o iv , . . . . . . . . . . . ., ., . 1X_7 r'a1 .

Type of hasp . . . . ._ . ,

	

, , . . Boat-tail-ed

	

Muzzle Velocity (IM4 or

Maximum range . . . . . . . . . . . . . . . . . . 1-6,200 yd

	

N14Al charge) . . . . . . . . 3,850 fa PCT sic
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2,70.

	

ELL, SMOKE

	

(C

	

1.0

	

a R .E.,

	

, UNFUZEDII
13,5-MM HOW., 511 1 is the standard for use in the

	

1 HOWit2ef- It is
similar to the

	

116 White Smoke B.B. Shell described in paragraph
249 except for the red, yellow, green, or violet smoke filler_ The colored
smoke rn']XtUre burns for approximately 3 minutes after reaching the
ground .

	

axinaurn emission of smoke OCCurs for about 2 minutes,
although an affective smoke develops in about 1 minute_ Nomen-
clature for the shell lis as fellows,

SHELL, snake, fed, B_R_, M!16, unruzcXd, t 55-rnm haw_, M I
5f3ELL. srnokX-_ . veliow, S.E_, Nil 16, unfkzzed, ] 55-rnm haw,,

	

t
SKELL. smoke, $Teen . IS-E,, N1116, unfazed, I55-mrti how_ . I 1
SHELL, smog:-e, viol-et, B,E. . Ml 16, unfazed. 155-turn hover_, M I

Data given in paragraph 249 also apply to these shell,

ARTILLERY AMMUNITION

DATA

RA PC a0800

Figure 127 - SHELL, H. E ., M 102, UnfUZedr 755-mrn How., M I917-17A 1-
18 (Early Type Grommet Fostering Shown)

.51 .

	

SHELL, IL E., M10? . CINF1JZED., 155-NIN1 HOW., Ml9l. 7A 1-
1 "4'A2-18 (fig , 127), is sirnila-r to the M107 Shell described in para-
graph 247, differing chiefly in that it has the narrower rotating bard .
See paragraph 244 f for inlterehan eabilit .

Lengtli

	

of

	

prolectae=r_ . . . . . . . . .

	

26_82 in.

	

Degrec

	

of

	

taper. . . ., . . . . . . . . ., . � , .

	

, .

	

S. 3 de g
Width of rotating bznd . . .

	

. 0_60 in,

	

Radius of ogive . . . . . ._ ._ ._ . . . . . . . .

	

10 .75 oal_
Typo of bwse

	

Boat-taiie-d

	

Muzzle velocity (M2 -Dr

M2A1 Charge

	

1 .480 ft ptr-sec
M axirnurn :2r.gt ( Rr 41-deg 1

	

12 .7 75 yd

-With eyeMt-Istonjg plug.

?5?,

	

S

	

. r,

	

H . k-..

	

IAL

	

U,

	

15.), N11 1

	

If0W,,

M 191 7A 1-1 7A2-1 8 (fig 12$) . is similar to the M 107 Shell described
in paragraph 47, differing chiefly in that it has the narrower rotating
band and in the angle of taper of the boat-tailed base, which is one-
half degree less- The length of ogive is approximately the sarne for
the M102 and

	

k, 1A1 hell when the adapter is assembled to the
k, I A I Shell .

	

See paragraph 244 f for interchan eability .
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FIXED AND SEMI FI ED ROUND A?4D .SEPARATE-10ADIM

	

Pi1OJECTILE

*-with eyebolt-lifting plixe .

*TW;iL eyebXolt-Ljfln%g pIL39 .

cf r .

OLIVE DPAS I

	

.AE KI

	

I

	

ELLC1

	

)

Figure 126 - SHELL, WE,,

	

k, ) A 1, Unfv red, 155-mm How.,

	

1917A I-
i 7A2-18

Lcngth of
Width -of rotating

Typti of
Degr

	

of

	

taper. . . . . . . . . . . . . . . . . . . . . . . . . . .-

	

8 deg

Length of

	

76_78 in.
Width of rotating band. . . . . . . . . . . .

	

0 .60 in.
Typ,e of ha5C . . . . . . . . . . . . . . . . . . . . . . Bast-tailed
Degree of taper. . . . . . . ., ., . . . . . . . . . . . . ._ -3,5 deg

GRAY (MARK I G I N GREEN I

DATA

193

Radius of ogiv , . . . .___ . . . . .__ . . .__ ._ 10 .75 cal_
UZZie, VC[Deity <M2 Or
M2A1

	

haegeX ._, .,_ 1,47$ ft per scC
Maximum range

	

-------. . . . . . . . , .

	

12,400 yd

er

-
252-253

KA FD 90804

Figure 729 - SHELL,

	

ai r Persfsterr1, H, M 105, Urfuzed, f 55-mm

	

OW-1

hiFLLx M105, GAS AND SMOKE, which supersede the
k, 11A1

	

hell, are similar to the

	

110 Gas and Smoke hell de
scribed in paragraph 248, The shell are adapted for the P.1,

	

51

F=T and modifications . The

	

105 _K Gas Shell is shown in figure 129 .

The types of gas and s moke. shell using M105 body are

SHELL, gas. persittent, H,

	

105, unfuxed, 155-rnrn hGw., M1917A1-17 A2-1g
SIHIEL1_, -smoke, FS. M105, unfuzed, 155-mm how� M]917A1-17A2-18
SHELL, s-nake, phosphorus, WF. M105, 155-mm how ., Mt917A1-17A2-1g

]Radius of ogive . . . . . . . . . . . . . . . . . . . . . 10,75 cal .
Muzzle velocity (W or
MA1 Charge) . . . . . . . . 1,476 ft per sec

Maximum range _ ._ . . . . . . . . . . . . .. . 12,775 yd



TM 9-1901
253-255

I

	

_.

WONNow.
liXXna;tXrw - 2 ENlrelsX@z

Figure 130- SHELL, Gas, Persrstionf, H, MAC . HA F, Vrifuzed, 755-mm
Hors., M f917AI-77A2-18

54.

	

SHELL, NIK. IIAJ X GAS AND SMOKE, are limited standard
-chemical shell and are modifications of the Mk, II Shell (par . 256)
i n that it has a Bof rter M1 extending from the nose to the base of the
steel[,and uses the RD.

	

51 Fuze and modifications. The Ilk. I IA1 H
Gas She]l is shown -in figure 130 .

	

e various types o f gas and smoke
shell using the Mk- IIA1 Shell body and M1 Burster are-

ti "ELJ, gas, persistent . H, Ilk. 11A1, unfuted, i 55-mrn hove., M 191 "A]-
. A2-18

I-i-ELL. smokc. FS . Mk_ 11A1, unfuzed, 155-mm how. . M1917A I -17A2-18

SHELL, -smoke, phi?sphofus, P, Mk, IIA1, unfuXed, 755-mm hors.,
M 1917A 1-1 ?A2-1S

Length of projectile* . . . . . . . . . . . . . .

	

2-6_8X in .
Width Df -oatating band. . . . . . . . . . . . 0,60 iri_

Type of 6-azc . . . . . . . . . . . . . . . .. . . . . . Bolt-tailed
DCgTCC of taper . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 d4 -with eytbX0j.-IGdt3-k plug .

9!4
GR AY44

ARTIILERY AMMUNITIQ`

GREEN BANDS

DATA

194

D

BRAY (

	

R!K I r4G iN GREEN)

	

,--X--i

RA P-0 B0805

-Rstdius *i agiv-e---------------------- 10,75 cal .
MuzZle velocity {M2 ar

CAI Charge,)

	

1,416 ft pr-: sec
Maximum range . . . . . . . . .. . . . . . . . .

	

12,4 00 yd

60,

RA PO $0806

Figure T31 -SHELL, Gas, Persistertit, 14,

	

k . 1IAI-Mad. 1, Urxfuzed
ISS-rrrm Haw.,

	

1917A1-17A -1 .8

HELL, ]NIK. 11A1-MOD.1 } GAS, is a modification of the
Mk, 11 Projectile for the 155-rnm Guns I 1917-17A1-18Mh The

modification consists of machining rcown the forward rotating band



FIXED AND SEMIFIX ED ROUNDS AND SEPARATE-LOADING PROJECTILES

to the diame-ter o f the shell body,

	

D irnensi ors and data are t

	

same
as for the Mk, 11A1 Shell described in

	

ragtoph 254.

	

The two type .s
of gas shell using the

	

k. TIA1

	

hell body are
SHELL, gas, persistent, N , Mk. IIAl-Mod. i t unfuzed t 155-mrn how.,
M1'910A1-17A2-18
HELL, gas, rsistent Y H, Mk. 11A1-Mod- 1, %infuzed, ISS-mm haw .,
M1917A1-17A2-18 (fig, 131)

.

	

HEL4 MK. 11,

	

AS AND SMOKE, are adapted for the P X).
M46 Fuze .

	

Thev have tapered Or pipe threads, and do nat eontain
a base cover_

	

The adapter-booster i s tightly screwed into place r form-
ing a gastight seal for the filler .

	

The various types are :
SHELL, gas, persistent, H, Mk . 11, unfu zcd, 155-mm how., M1917AI-

17AX-19
SHELL, smoke, FM, Mk- 11, un fu zcd,

	

l55-mrn hove., M 1917A 1-17A2 -l 9
SHELL, zrnoke, FS, Mk, 11 . unfazed, 155-mm how ., M1917A1-17A2-i8

SHELL, smoke, phosphorus,

	

P, Mk. 11 . 155-mm how � M1917A1-1 i*A2-18

Lcn:gXth of

	

26.14 in.

	

Radius n( clgive . . . . . . . . . . . � , . . � , .

	

10,8 cal .
Width of rotating band. . . . . . . . . . . . 0_6-0 in_

	

Muzzle velocity (M2 or
Type of base ---------------------- Boat-tailed

	

M2A1 Ch:krgc)

	

1,480 ft per scc
ncgree o

	

X Xcr � ., ., . ., ., ., . .� . . . . ._ .__ 8 deg

	

Maximum range

	

_ , , . ., ., .. . . � , .

	

12,295 yd

*-With tyebel: " lifXiXg 9ug,

"-With eyebolt-lifting pluir_

DATA

14

d In

DATAL

195

TM 9-1901
155-257

Y

	

Xr.i+at X _ -

t

RA PD SM7

Figure 132 T SHELL, Smoke, HCof S . E. ..

	

1 YSo' Unfazed, 1.53-mm How .,

M 7917A7-f7A2-78 (Early Type Grommet Fastening Shown)

257. HELL, SMOKE, IR , + ., 115, UNFU ED, 155-MM
.w M1 l7AI-17A -18 (fig. 132), is standard for M1917A1-

1 /

	

-1

	

Howitzers,

	

1t is similar to M116 Shell (per. 249) .

Length of projectile* --------------

	

26.41 in . .

	

Radius of ogiv-e . , ., ., .� . . .. � , . .,

	

10 .78 cal.
Width of rotating band .. . . . . . . . . . . 0.50 in .

	

MIZ Z3 C v0 qty (M2 Or
Typc of base---------------------- Boat-tailed

	

M2A1 Charge) ___,_, ., 1,476 It pcr 3oc
]?egret of toper _ . � , . . . . . . . . . . . . . . . . . . . 8 .5-dig

	

Maximum range ------------------ 72,400 yd
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ARTILLERY AMMUNITION

REAR B ND - UNPAINTED

	

-CENTER OF
)

	

RAViTX 5TRI PE RED

4 . . :%1 J0

RA PC 50010

Figure 133 - PROJECTILE, Dummy, 95-16 .,

	

. 1, 155-mm J4ow.

PROJECTILE, DUIVINIY, 5-LB ., MK. 11 155-MNI HOW;

(fig . 133), is provided for training in the service of the 155-mm guff

as well a s the howitzer.

	

However, when used with the howitzer, the

projectile i s fitted with a rotating

	

rid bav i-ng a max i murn diameter of

6.1 inches - when used with the gun the b aind has a diameter of 6.5
inches, The principal parts cf this dummy projectile are a cast-iron

body, a steel base, a bronze front band, and a steel rear ring on which

is mounted a bronze band. The cast-iron body is ogival in shape and

screws onto the steel base at about the center of gravity o f the pro-

jectile . The bronze front band simulates the bourrelet cXf a service

shell .

	

The bronze rear band simulates the rotating band of a service

preje

	

il.e,

	

The steel ring an which it is mounted slides freely along
the cylindrical portion of the steel base,

	

'1'he individual parts are re

placeable .

	

With the 45-second inert M 1907Fuze, the projectile is

1 .14 inches long and weygh{; 195 pounds .

.

	

PROJECTILE, DIMMY, N17,155-MM HOW., is also intended

for training in the service of the 155-mm gun as well as th- how

itz ar.

	

It is of the type 'having a fully enclosed spring-cushioned

plunger, - ,;hick kicks the projectile loose from the forcing cone of the
gun on the rebound upon ramming. It has a malleable iron -cap, steel

body, bronze front band, steel base, and bron2e tea r band . The bronz e

front bared sim Mates the 'ho urre let of a set v ice proj- ecti1e,

	

The bronz e

rear band simulates the rotating band of a service projectile . The sev-

eral parts are replaceable . The projectile is 27.56 inches long.

NOTE- Projecihes of earlier manufacture a-e for u

	

in the 155-mm

gun only, pause cpf the greater diemeier of the rear bean (6-3 in.).
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FIXED AND SEMIEI ED ROUNDS AND SEPARATE-LOADING PROJECTILES

Section

AMMUNITION FOR 155-MM GUNS

260. GENERAL.

a.

	

The 1,55-mm Guns M1917-17A I-I S

	

I, M1, and MlA l, being
chambered alike, fire the same proaectiles. The projectiles for these
guns are of two general design types, those of earlier design distin-
guished b

	

two narrow 'rotating bands, each approximately 0.
inch wide, and those of current design which have a broad rotating
band approximately 2 inches wide. Onl thoLso of current design are
authorized for use in the 155-mm. Guns M1 and MIA1 . However,
there are certain cases of emergency interchangeahilit , which may
be followed oral i n accordance with specific regulations permitting
same_ Although projectiles for the 155-mm guns and the 155-mm
howitzers are o f the same size and shape, th-ey are readily distinguished
by the marking as well as by the r'otat ing bands,

	

The bowitze r pr o-
Jectiles have rotating hands 0.6 inch or 1.02 inches wide ; the gun
projectiles have twa bands, 0,6 inch wilde, or arse band 2 inches wide,

Iden tifi cation .

	

The ammunition, including corn ponents, for
the 155-rrim guns, is completely identified by the painting and mark-
ing on the items themselves.

c.

	

FuzeiX.

	

See chagter 3, sect ion I .

d .

	

Propelling Char e9 .

	

The propelling charge fur the 155-mrn
Guns

	

I and

	

1A1 is of the base and increment tee, approximatei
6 f

	

inches its diameter. This charge shouid not be confused with the
155-mm gun Propelling Charge M I'9 17-17A I-18I I, which is of ap .
prox3e'r'r ately the game over-all length, but somewhat sma41 er its diam
eter

	

approx 5 21X in .) . The FLASH REDUCER, M1, is for use with
the propelling eba r ges for 155-mm guns.

	

It greatly reduces the flash
and -is primarily intended for night firing (ch. 3,

	

, II).

e.

	

Primers .

	

See chapter 3, section III .

XrXXerc}rarrXeX}rililrX

(1)

	

The H.E. M101 and H.E. Ilk, WAI Shell are authorized
for emergency use in the 155-rnm Guns I1 and

	

1A1 with the pro
pelling charge intended for the

	

I1917-17

	

1-18MI

	

urns

	

full charge
only) ,

The H. E . k . I I IA 1 Shell is authorized for emergency rise
in the 15S-mrn Guns 1 and IAI with the propelling charge stand-
ard for these weapons (base section onl , or in case of extreme
emergency, the full charge) .

197
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261 . COMPLETE ROVIND TABLE.

a .

	

Data concerning complete rounds for 15 ;5-rnrn Guns

	

1917 -
17AI, 1 SI

	

I,

	

1, and W1A 1, are given in table

	

4, chapter 5.

262. PACKING AND SHIPPING DATA.

a.

	

Parking and shipping date, concerning 15 5-rnm gun rounds ar-e
given in ORD 11 S

	

L's P-1, P-2, and P-8.

L

r3 M1 end IMI .41 Gu ns_

n M1917-1Xh1-L5 1'M1 GL=.

ARTILLERY AMMUNITION

OLIVE- DRAB IMARKING IN YELLOW-

RARA R-D 80811

Figure 134 ! PROJECTILE, A.P,r I 00-1b ., x'4+1 f ] 2 F w FUZE, B .D. j M F

,

	

,

	

WffFUi+

	

7

	

"

	

-!

M60, 155-NINI GUNS . M917-17AI-18MI ML AND MIAI
(fig, 134), i s imerrd ed for use against armored targets, concrete em-
placements, and similar targets . It consists of a hardened steel body
which contains a cavity in the base filled with explosive D, a base-
detonating fuze with delay action, and a ballistic cap or grin dsbie1d .
A base cover is fitted user the fuze in thehas e of tbe projectile,

VATA

LenXth Of prqXeetil e . ._ . . . . .____ ._, .

	

XX .b2

	

I1XoairrXum -range,

Width of rotattng bXrXX. ._ ._ . . . . ., .

	

? .00 ire,

	

superetxoi rge . . . . . . . . 24,075* : 1 19,200 yd'IL

Type of bole
-R adius Of og'We

	

.

	

10_70ca1,

	

obliquity of homogtrt -us

charge) . . . . . . 2 F 74-0* -r 2 F3-60 ft per sect

	

Pcnttrvtion (in, of reinforced
concrete at 1,000

	

60

17A1-1 MI, M1, AND .411

	

I (fig. 1,35), was developed from the Mk.
IIIAI Shell described in paragraph

	

5, differtng chiefly in that it hWX
a single wfdl-e rotating band, and the angle of toper of the

	

et-tai fwd
base is OXdegree greater. The rear of the rotating band is lsted
approximately 3,48 inches for-ward of the base.

	

The shell is adapted
for either the P.D . X51 Fuze and rnodificat sc ns, or the M67 l eean i-
cal Time Fuze and rn&ficat ion:sl

198



FIXED A N13 SEMIFIXED R01i IYDS AND SEPARATE-LOADING PROJECTILES

1E1,

	

1, and A+I I A I (fc rly Type

	

rorrrrnet Paven irrg Shown)

Leng,th of

	

245,$$ ice,

	

Maximum charge, M14Ii-
idth of rotating band------------

	

2,00 ice_

	

1 7A1-18

	

Guns

	

__,_

	

2,41O ft per see

Radi,i5 of ogGvc. . . . . . . . . . . . . . . . . . . . . .

	

1MS gal_

	

419 mire

	

., . ., . . � . .,_._ .__,_ . ._,_ .

	

25'#15 yd
Muzzle V6tty:

	

M191F-17A1-18 Cum ($t 35
Maximum -charge, Mi and

	

dig 24 mil-r) --------------------

	

20,100 yd

*-With eyebolt-lifting phig,

IN it

DA TA

ONO"
_; LiVE 1

	

1

DRAB '

	

X--- OLNE bRAR (MARKING IN YELLOW)-I

TM 9-1901
264-265

Frg ure 136 - SHELL, H, E,, J41 k. HIA 1, Urrf vzed, 155 -rrxrrr 6 iirrs,

MI 17-171-18NII (fig, 135), being of eariie:r design than projectiles
for 155-mm Guns I and MkA1, is distinguished by o riarro
I`o#ating bands, It is a modification of the earlier Mk . III Projectile,
the nose being adapted to the new type fuzes. This modification of
ogive and use of a standard contour fuze improve the ballistir- ct-
acteei&t ice .

RA Ira 80612

RA PD 50all

Y-.'ength uf proJvctile* . . . . . . . . . . . . . . 26A8 ill .

	

Muzzy velocity, Super-
Width of rotatiqg b$ndk

	

charge � . � _ 2,41Q* ; 2,1900 ft per ser,

Radius of ng",rC , . . . . ., ., ._ ._,_ . ., . .

	

10.75 cad,

	

(3 5

	

deg)

	

.� . ., . � . . . ., . ., . � _,_ .

	

22,45CP yd-'.,6t
0-W-36 ryrtroLt-lidti-ng plug_ t-In Mf917XX17A1 .19P'.SJ Gum_ tf-]-ft M1 -Plad MIAt

199
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ARTILLERY AMMUNITION

DATA

200

RA PD 80817

Fiqure 137 - SMELL, 5mDke, PhosphorLts, WPF M1

	

, UAfUled, 155-Mm
Guns, M 7917-17A I -18W fir! I ., and

	

IA1 (Early Type

	

rom met

	

a

	

l

266.

	

HELL, M104 1 GA

	

AL TD

	

IIO E, have the

	

me contour

2s the HR ICI101 Shell described its paragraph 264, The M 104

	

P

Phosphorus Smoke Shell is shown in figure 13'7. The explosive charge

o f the burster which is contained in a. cardboard or thin alurninurn

casing, is held i n place in the casing by the fuze well cup,

	

One end of

the burster casing is fa-st-eiX-ed to an adapter in the nose cavity. The

sh el l is a dapted for the P.D. M51 Fuze and medification s. The va rious

types of gas and smoke shell ussrig the

	

104

	

y and bur-ster are :

HELL, gas, pe:sistcnt, H, M104, ,infuzed, 155-rnrn guns. M1917-17AL-

9MI, M1, and IVI 1A L

	

-
SHELL, smoke, 'FS, Hl()4, unfuzed, 155-xnm guns, M1917-17A1-18MI,
and M1A1

SHEL,L, srnoke, F

	

phorus, WP, M104, unfuzed, 155 .rnrn guns,

	

191'7-
1?E7-18MI, I1, and MW

Length of proaectile . . . . . . . . . . . . . . 2 .6 .78 in.

	

M"ZZIC vel-guity, supercharge ,

Width of rotating band . . � . . .". .. . . 2,00 in_

	

2,410 ;- z 2,8OQ fcct ptr see'-t

'1'

	

X of

	

as ., , ,_ ._ ._ . . . . . . , . . . Boat-tailed

	

MaxirrlurrX r fi

	

, supercharge :
Degree of t per_ .__ . . .� , ._. . . ._ ._ . . . ., .8 .5 deg

	

(at 3-X deg 1S rniri)_ . .__ 20,24) yd1

Radius of ogive. . . . . . . . . . . . . . . . . . . . . . 10_75 Cal .

	

(at 46 deg 45

	

25,940 ydIt

f-W'Xtb ey.Mbolt-Ljft_R2, plug, '-333 M1917-17Ai-18MI GrX+_ tt-10 Ml gad MIA1 Guns.

267 . SHELL, MK . F

	

,GE, are modifications

o fr the

	

k. VII Shell desc-6bed i n paragraph 268, the adapter being

charged to take the P.D. M51 Fuze, or modthcations. The

	

k.

I1A 1 H Gas Shell 12 shown -in figure 138 .

	

The various types of gas

and smoke shell using the

	

k.

	

ITA1 Shell body are :

SHELL, gas,

	

rsistent, H . Mk-, IIA1, urtfuzed, 155-rnm guns, N41917-

17A1-1SMI
HPILL, smoke, FS, Mk . VIIA1, unfuztd, 155-mm guns, M1917-1'7A1-
18 I

SHILL, smoke . phosph-uru s,

	

P, Mk- VI IA 1,

	

Lxnfuzed,

	

155-rum Vr.RM,
1917-17A1X3SMI
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*-WiL77 eyebolt-fitting plug-

4-With eyrbxX-Lt " ]tifling plug .

FMwrV- .'

201

=-.r GRAY ;

	

WN

	

IN GPEL

	

!

Fr_qvre 138 - SHELL,

	

csr Persistantr H,

	

Ik, V11A 1, Unfuxed, 155-arm
Guns,

	

1917-17Al-IB iI (Early Type Grommet Fastening Shown)

DATA

TM 9.1901
267-270

RA RD W816

Length of prc5ptctilt* .. . . . . . . . . . .

	

26_82 in_

	

D'--grtc of rtaptr

	

.. . . . . . . . . . . . . . . . . . . . . . . . . . .$ deg
Width of rotating hand

	

Radius of ogive

	

cal,
(two each) . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.59 in .

	

Muzzle velocity,
Type of base . . . . . . . . . . . . . . . . . . . . Boat-tailed

	

supcrcharg

	

, . . ...,_, ., . 2,385 It per see
azimurn rau9c, supercharge (at 34 de& 15 ruin) . . . . . . . . 20,247 yd

.

	

.,

	

AND

	

are adapted for the
P.D,

	

46 F'-uze . They have tapered or pipe threads, and do not
have a base corer.

	

The adapter-booster is tightly screwed, into Place,
forming a

	

gastight seal.

	

for the filler .

	

e two types of

	

gas and
smok e shell using the Mk.

	

11

	

hell body are
SHELL, gas, persistent, H, Ilk. x'11, unfuzcd, 155-mm guns, IVY 1917-

17El-1gMY
15I4F.LL, rrnokc, phosphorus, WP, Mk . VI1, unfuzed, 155-rn:n guns, M1917-

7 ?At- 18-MI

DATA

Length of proj-ectile* . . . . . . . . . . . . 26_82 in.

	

Radius of ogive . . . . . . . . . . . . . . . . . . . . 10.75 Cal,
Width -of rotating band .. . . . . . . . . 2_00 in.

	

Muzzie -velocity,
Typt -o ¬ base . . . . . . . . . . . . . . . . . . . . . .

	

Boat-tailed

	

supercharge

	

� . .�� . . . .

	

2,410 ft pcfs
Degree of taper ------------------------

	

8 dcg

	

Max-LMUM

	

range

	

. .. . . . . . . . . . . . . . .

	

17,900 yd

269. SHELL., TARGET-PRACTICE, FOR SAND LOADING .,
U FUZED, 155-MAI GUNS, N11 17-17A1-1 MI,

	

1, AND MIA1
consists o f a M101

	

hell body, inert adapter-booster, and inert fuze.
Shell is shipped empty and sand-loaded to weight et point of use .

270 . PROJECTILE, DUMMY, 95-LB ., NTKX I, 155-MM GUNS,
is. provided fo r tr ai ning i n the service of the 15 5-rnm ho itzer as we 11
arX the gun . However, when used with the gun, the projecXtile is fitted
with a rotating band having a mlaximurn diameter of 6.5 inches, when
used with the howitzer the land has a. diameter of 6,1 incheX.

	

For
f urther details.,see paragraph 258 and fi metre 1
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ARTILLERY AMMUNITION

fl ure 739 - PROJECTILE, Dummy, 954h .,

	

T. 155-rnm Gun Q-r How.

DUMMY, 95-LB .- M7., 155-MM GUN OR

HOW. (fig_ 139), is intended for practice in loading and handling of

the 155-mm howitzer, as well as the gun,

	

It is o f the t

	

h aVi rig a

y fully enclosed spring-cushioned plunger, which kicks the projectile

loose fturn the forcing cone of the gun on the rebound upon ramming.

I t has a malleable iron cap, steel body, bronze front hand, steel base,

and bronze rear band. The bronze front hand simulates the hourre-

let o f a sefvioe projectile.

	

The bronze rear band simulates th-e ro-

tating band of a service projectile .

	

The evera l parts are replaceable,

The projectile is 27.56 inches long.
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FIXED AND SE IFI ED ROUND AND SEPARATE-LOADING PROJECTILES

Section I

AMMUNITION FOR 8-INCH HOWITZERS

Two rncdels of high-explosive projectiles ar-e authorized for
use in the S-inch Howitzer III1 ; a dummy projectile is used in train-
ing in service of the v ie ce.

	

In one model of service proj eetIlef the
surface to the rear o f the rotating band is conical (boat-tailed) ; in the
other, the surface to the rear of the rotating band is cylindrical

I) . fdentifimtioin . The ammunition, including components, is
completely identified by means of the painting and marking on the
iteMS, thern5e1_'es,

c.

	

FuzeX-

	

See chapter 3, section I .

(I.

	

Propelfitn :g Charges . See chapter , secti-on II.

Primers. See chapter 3, section 111 .

COMPLETE ROUND TABLE*

L)arta concerning complete rounds for the 8-Inch howitzer and
components therefor are givers in table 25, chapter S .

274 . PACKING AND SHIPPING DATA .

a.

	

Data concerning rounds for the 9-inch howit2er are given in
ORD 11

	

L's P-l . P-2 . and P-8.

I .

	

.

	

_ ..X

	

-X. '......

MAE

Enso

"NOWN. pwwnlX

DRAB

	

RA PD 80919

f

	

' t

	

i

	

i

(Early Type Grommet Fastening Sh*wn)

275.

	

SHELL, [I.E., 200-1.B ., M106 1, UNFUZED, 8" HOW., MI
(fig . 140), i5 standard for use in the

	

1 Howitzer . The rotating
band, made o f copper or gilding metal, is located 6.06 inches from
the base end and has two ca nn elures or grooves.

	

A molded plastic
fine well cup is assemb[cd in the booster capacity. The projectile

203
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is fitted with a base cover

which

may consist either 'of a lead disk
and

copper cup assernbiy

F

secured to

-the base by means of a lead
calking

strip, or of -a steel plate which is welded to the base, This base

cover prevents the

hot

gases fre

rn

the piopel

lin

g

charge

from

reach-

ing the

bursting

charge of

the projectile

through possible

defects or

is

ors in

the

base

.

`-W'th tvelx}l%-LlEting Y,jg .

'k-With eyebolt-]Gftiag Pl+uig .

ARTILLERY AMMUNITION

DATA

Length of projectile*

	

35 .14 in,

	

Radius of oejvc . . . . . . . . . . . . . . . . . . . . . . 8 .0 cal .

WI-d1h of rotaturig band . . . ._ . . � , 2_02 in.

	

Muzzle velocity (M2 Chargt *
Type Df bay . ._ . . . . . . . . . � ._, � . . Boat-tailcd

	

zone VIII

	

ft pcr ser-
Oe_Xree -of taper . . . . . . . .. . . . . . . . . . . . . . 9,25 deg

maximum Tinge (at 45 dcg 30 twin) (M2 Charge) . . . . . . . . 18,510 yd

OLIVE

DRAB (,MARKING

rN YELLOW) -'

figure 741 --- SPELL, HI ., 2004b,r Mk. t o 1, Unfuzed, 8'f How ., M l
(farly Type Grarnmet Fastening Shown)

L/F

	

SHELL,

	

H.E7,

	

0 L8i ". 1AK. IAi,

	

U,

	

rx HOW-S ]VII

(fig_

141), is authorized for limited use in the 8-inch Howitzer	

1.

I

t i s a modification o f the Mk

.

X High-explosive	

hell

used in 8-inch

guns,

to take	

either

the Paint-detonating Fuze	

M51

A4,	

or

the

Mechanical

Time Fuze M57A3

.

The rotating band is located 1

.02

inches

from base end of projectile

.

	

It

is fitted with e base cover

.

Length od Projectilc* . . . . . . . . . . 3t,10 in .

	

Radius of ogive . . . ._ . . . .__ . . . ._ . . . �� , 4 .0 Gals

Width

of rpt

:ating

band _

., . � . � .

2_02 in

.

	

MUZZlc

velocity (MI charge,

T

ypc	

of

	

ha-se

	

. .

	

. . . . . . . . . . . . . . . . . . . . . . . . .

	

gvare

	

acne

	

V)

	

. . . . . . . . . . . . . . . . . . . .

	

1,33%

it per sec

Maximum

range (at 13 dcg 35 min) (Ml Charge)

. . . . . . . .

11,170 Yd

204



FIXED AND SEMIFIXED ROUND AND SEPARATE-LOADING PROJECTILES

HE.

	

106

	

hell-

	

It i s of the conventional type having a fully en-
closed spring-cushioned plunger, which kicks the projectile loose from
the forcing cone of the gun on the rebound upon ramming. It has
an ogiva l bronze -cap, a steel body, and a steel fuse, each sirewing
into the next neighboring part when assembled.

	

The rotating band
and bourrelet of the service shell are simulated by bronze hands.
The several parts are replaceable . Projectile is 34.40 inches long.

REAR BAND-

	

CENTER OF GR

	

[TY
UNPAINTED STR I PE= -RED

.

	

'lop
- BLACK

	

BL-ACK

205

-ft.=

TM 9-1901
277-279

RA Pa 90821

Figure 142 - PROJECTILE, DXu mmy, 200-1b ., Mk. 1A 1, 8" Guns or How.

278.

	

PROJECTILE, DUAI Lip-. 200-LB ., MK. 1AL 8"' GUNS OR
HOW.

	

fig. 142) ? is provided for training in the service of the 8-inch
gun aX> well as the howitzer . It is a modification of the Ilk. I
Dummy Projectile described in paragraph 2 79, and differs ire the de-
tai1S of the fear ring and the distance which it slides on the cylindri-
cal portion of the base.

279. PROJECTILE, DUMMY, 200-LB ., MK. 1, 8" GUNS OR
., is an earlier design of the dummy projectile described in

paragraph 2 78 .

	

Iis prime i pa 1 parts are a bronze c_

	

pr a steel body,
bronze front band, steel base, and -a steel rear ring with bronze rear
band . The bronze -cap is ogival in .shape and is attached to the for
ward end of the body.

	

The bronze front band simulates the bourrelet
of a service projjectfe .

	

The steel rear ring is mounted on the cylin
drical portion of the base and can slide freely upon it .

	

The bronze
rear hand mounted on the rear rLxig simulates the rotating ba-nd -of the
service pro)-ectiies .

	

The several parts are replaceable. The projectile
i s 29 inches long.
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. GENERAL.

ARTILLERY MMU1" OIL

Section

AMMUNITION FOR 8-INCH GUNS

of

	

The 8-inch Field Gun I 1 is a long-ba-rrelled weapon,

	

It is
manually operated and uses separate-loading ammunition . The pro-
m ect i les anthoriaed for use in this weapon comprise a high-explosive
type fitted with a point-detanating fuze, and a dummy type used . for
training in service of the piece. Rounds for the 8-inch Seacoast Guns,
M1888-88MI-88I II, and Ilk. VI-Mod . A2 (Navy) only, are not
discussed in this manual

	

TM 4-205, Coast Artillery Ammunition) .
Identification. The ammunition, including components, is

completely identified b means of the painting and marking on the
items themselves.

e. Fuzes. See chapter 3, section I.
d .

	

Propelling Charges,

	

See chapter 3, section 11 .
e .

	

Primers.

	

See -chapter 3 ; section III.

281 . COMPLEIE ROUND TABLE .
Data concerning S-inch cc mplete rounds and components there-

for are given ire table -6, chapter 5 .

PA KIN AND HIPPIN(r
a+

	

Data concerning 8-inch rounds are given in 0RD 11

	

NUs
P-1. P-2, and P-8.

ELL. 1J .E ., 240-LB. ., IN11 ti

	

.r

	

,

TER, M

	

.

	

M-51A +
/BOOSTER,

	

21A2, 3"

	

LINS, MK. Vl .

	

ODF

	

(

	

AV)l
MK . I , 1 OD.

	

s fitted

	

ith a false
ogive (windshield), The shell has two haurrelets of 7 .990 inches
diameter, one (front hourreiet) i!s Just to the tear of the windshield ;
the other (rear buurrelet) is at the rear of the projectile body.

	

The
rotating band* 3 . inches wide, is located approximately 6 inches for-
ward of the base and within the rea: bourrelet.

	

This shelf contains a
filler of 21 pounds of TNT.

	

A base cover is calked or welded to the
base of the shell.

	

The FUZE. time, rnchanical, M67, and modifica-
tions, is a uthorizc-d for use with this shell when fired frain the 8-inch
Gun

	

1 Wid is assem b 1ed i n place of the M5 1 A 1 Mod.

	

, or MS I A -
I od .

	

Fuze, at point of use.

206



FIXED AND SEMI FIXED ROUNDS AND SEPARATE-10ADI NG PROJECTILES

Figure 143 - 5HELL, H. E,, 240-16.,

	

103,

	

FLIZE, P,DX, M51AI-Mod . 3,
w/BO I	A I, of M5

	

-

	

od, 3, 11 180

	

,

	

,

	

"

Guns,

	

kX Vi-Mod . 3A .2 (Navy), Mk . IX-Mod . 2 ( av jf and

	

1

Length of projectile .. . . . . . . . . . . . . 40_95 in,

	

cynical
Width of rot-ating bard

	

3.31 in .

	

Muzzle velocity
Type of biase . . . . . . . . . . . . . . . . . . . . Boat-tiled

	

(super4:hargc)

	

.. . . . . . . 2,850 ft per sec
1:)Cgrcc of tape,

	

6 deg

	

axomVm r$rt9r.

	

35,635 yd

0
i
(

	

OLIVE DRAB WARK1NG IN YELLCN%Xl

Figure 744 -PROJECTILE, Dummy, 240-lb-,

	

73, 8 " Gum

TM 9-1901
283-284r

RA PD 50526

RA PD -80B29

240-LB . . JLY . " X (fig,
144

	

simWates the H.E . Shell,

	

103 described in paragraph 283, and
is intended for training in service of the piece. It is 35.90 inches
tong and is of the type having a full -enclosed spring-cushioned
plunger, which loosens the projectile in the forcing cone of the gun on
rebound resulting fturn rarntning .

	

1t has a. malleable iron Cap, steel
body, bronze front band, steel base, and bronze fear band .

	

The iron
cap is ogi va l in shape and is attached to the forward end of the body.
The bronze front hand simulates the bourrelet of a Service pmj ectiie.
The bronze rear band simulates the rotating band o f the service pro-
jectile . The several parts are replaceable.
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285. GENERAL.

ARTILLERY AMMUNITION

AMMUNITION FOR 240-

	

IH0WITZER5

a .

	

The 240-rnm Howitzers M 1918-18

	

MSMI-IS iI

	

1 and

	

1
are mobile field weapons c la%sed a s heavy arti ti ery.

	

The projectiles
authorized for use in thes-e howitzers corrmprise : a high-explosive type
fitted with a paint-detonating fuze or a mechanical time fuze ; a prac-
tice pro j e

	

i]e (ire --- loaded

	

rvice shell)

	

fitted with an inert adapter
and fuze; and a dummy type used for training is service of the piece.

Identi f2 cation .

	

The 8rnmunition, including eompment:X, is
completely identified by the poiottng and rnarking on the items thern-
seI X.,es .

V .

	

crazes.

	

See -~hapter 3, section 1.
d,

	

Propelling Charges . See chapter 3, section 11.

Primers.

	

See chapter

	

. section III .

286. Ca

	

il I.ETE ROUND TABLE.
Data concerning 240-mrn complete rounds and components

therefor are given in table 27, chapter 5_

PACKINC AND SH l PPI NC DATA .
a . Data concerning the 240-mm rounds are given in

	

D 11
NL: s P-1, P-2, and P-9.

208

" F7 tat

.s, s. tv"mar mod
E DRAB r"ANING aN WL0w! - -_

figure 145 - SHELL, H .f .,

	

k. f11, Unf uzed, 240-mm How .,
m1918-ISAI-1S )-1S IAI

X3
RA PD 611J2

288.

	

SHELL,

	

MK . Ill, UNFI-' F1), 40-MNI HOW., M1 1
1

	

A l -l 8111-1

	

111A l . (hg. 145), is intended for use with the

	

46 or
M47 PoEnt-detonating Fuze,

	

As shipped, the projectile is unfuzed
and is fitted with the Mk . IIA Adapter-booster, arid a lifting plug. The



FIXED AND E IFI ED ROUNDS AND SEPARATE-LOADI NG PROJECTILES

rotating band, made of gilding metal or, copper, has two canneluros or
gr ckoves; it is boated 6.05 inches from the base end of the projectile-
The base cover c upnsists of e lead disk and copper cup assembly se-
cured to the base b

	

fneans of a lead calking strip.

Length of project311e F . . . . ___ . . . . 3x .20 in,

	

Radius o f olive . . . . . . . . . . . . . . . . . . . . . . . . 4,5 gal .

Width at rotating band .._ ., . � . _ 2_02 in,

	

Muzzle velocity (max) ., 1,700 ft per sec

Type of hasp

	

iat-t-ailed

	

MaxiMUM r8nge

Dcgrce of %aper .___ . . .�_, ., .. . . � , � ._ . .

	

Xr d.g

	

(at 45 deg 10 min) . . . . . . . . . . . . .

	

16,3911 Yd

*-With eyebolt-Yiftinz P109 .

DATA

7M 9-1901
288-291

v

OJVE DRAB t+A?M"r, r?%r Y F L40w!

209

RA PD 0140

fi,qvre 146 -SHELL, M.E � Mk. MA 1, Unfuzed, 240-mm How. {
1918-1SAI-)BMI-IMAI

a SHELL, H.K . _11K . IIIAL T

	

,

	

-

	

--J

1

	

18-1 &k1-18111-1S31IA1 (fig . 146), is intended for u-se with the
M51 Point -detonating Fuze or modifications, or the

	

57

	

echari i cai
Time Faze or modifications. This projectile utilises the same shell
body as the Mk. III spar,

	

88) but employs a modified rose bushing.
A]1 other characteristics are the same as the

	

ik, III except the over-all
length which is 37.22 inches.

290.

	

SHFLL, EMPTY, F011 SAND LOADING, ,345-LB. . Mk* lll}
U NFUZED,

	

4 ,MM HOW, 011918-1 AI -1 MI-18MIA1, used for
target-practice firings, is the Mfg. III High-explosive Shell with its
bursting cb a rgc replaced by an equivalent weight of inert filler, in this
case, sand, Projectile is adapted for inert Point-detonating Fuze

	

47 .

291 .

	

SI4ELLa H. E., 11114* UNFUZED, 240-MM H

	

', M1

	

(fig,
147), is the standard b ig h-iax plolive round for the I

	

I Howitzer.

	

The
T ofacing bend, made of clipper or gilding metal, has three c a1nnelurea
or grooves ; it is iocated 6.88 inches from the base end of the projec-
tile . This projectile is fitted with a base cover to prevent hot gases
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generated by the burning propelling charge from reaching the burst-
ing charge through possible defects or flaws in the base. The base
cover consists of a lead disk -and copper cup assembly or a steel -cup
secured to the base b

	

means of a lead -colkin

	

strip .

ARTILLEP.Y AMMUNITION

L.,X OLIVE DRAB [MARKING IN YELLOW)--X'
DRAB

IAA PD 90B30

figure 147 - SHEILL, H .F ., M 114, Unfu red, 240-mm How.,

	

f

'-with c,'rMltllidtir3g PJvg_

DATA

Length or projectile* . . . . . . . . . .

	

4X,?4 iY1,

	

Radius of oglVC . ., . . ., .,X . . . ., . . . � . . . � , S Cal.

Width of
-rotating-

h:arnd. . , . . . . . . . 2-5 in_

	

aaxle vela i ty (rnax) . . 2,3 00 ft gersec

Type of base .. . . . . . . . . . . . . . . . . . $vak-tailed

	

Maximum range

Degrec of taper

	

$, X -dcg

	

(git 415 -deg 30 YtXiti ._ . . . . . . . .

	

25,255 yd

BLACK I
I

	

REAP, BAND

	

X G

	

IT`(UN PXI .'X,ITEX 7

	

t`XEXITXEX X f XXNX . aXEX
.

	

--

	

X.

	

FRONT BANC) I UN PAI NTED)

'F

RA I'D a0831

Fig ure 748 - PROJECTILE, Dummy., J60-tb.,

	

12, 240-rnm How .,
M1918-18AVIS J-19 JI'Ar, and

	

1

292. P

	

.

	

1

	

ti 360-LB..

	

7 2T0T .'IM
M 1918-1

	

A 1-18M 1-1

	

M1A 1 . AND

	

1

	

(fig.

	

148), :s intended fOr
training ire s-ervice of the piece.

	

It is 40.45 inches long and is of the
type having a fully enclosed spring-cushioned plunger, which loosens
the projectile in the forcirng cone of the gun on rebound of the pl-unger
d uc to ram rnI ng .

	

It ha s a ma 11 e a bfe iron cap, a stee I body, bron2e front
band, %tee l base, and steel rear ring with bronze rear band .

	

The iron



FIXEDAND SEMIEI EE) ROUN D5 AND SEVARATE{LOADI N

	

PRO. ECTILES

cap i7;. og i va l i n sb ape and i s attached to the forward end of the body.
The bronze front band simulates the bourrLdet of a service projectile .
The bronze rear band mount-ad on the rear ring simulates the rotating
bard of the service projectile.

	

The several parts are replaceable,

293 . PROJECTILE, OU31MY., 356-LB .,

	

Kr I a 244

	

HOW.;
?1 1918-18A1-1SMY-18MYA1, AND MI, is intended for training ire
sereice o f th e piece.

	

Iis prineip a1 parts are a bronze cap, a st-ee1

	

y,
bronz e frant band, and a s1i d in g steel r ear ring with bron2e rear band.
The bronze cap is og i val irr shape and is attached to the forward and
of the -body. The bronze front band simulates the bourrelet of a serv-
ice projectile . The steel rear ring is mounted on the undercut cylin-
drical po cti on of the body and can slide freely upon it.

	

The bronze
rear band, mounted on the rear ring, simulates the rotating bands o f

the service projectiles . The several parts are replaceable . The pro-
jectile is 35.9 inches long_

TM 9-1901
292-293
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AI.TILLERY AMMUNITION

Section

	

I I

AMMUNITION FOP. SUBCALIBER WEAPONS

294.

	

C;EN RAL.
a.

	

ubealfiber $rn tryu nition is intended for use in sub-caliber guns
for training personnel i n target practice.

	

For small caliber weapons,
interior

	

e subcalii r guns are provided which fire small-arms am
munition, sueb a s cal . . and cal . .30 cartridges.

	

It .30 and cal.
.50 cartridges afe also used in machine guns on exterior subcal ibex
mounts on the 37-rnm Antiaircraft

	

en

	

l A , and on medium cali-
ber antitank weapons.

	

For the remaining rnedtum and heavy weap-
ons, the 37-mm Sub-callber Guns M12, M13, M14, and M1916 and
modifications are used on appropriate subcaliber mounts .

	

See table
for a list of weapons and their subcaliber -weapons and ammunition.

This section deals primerily with ammunition for the 37-rnm ub-

cali

	

r Guns M12,

	

13,

	

14, and

	

1916,

	

Also described in this
section is the Field Artillery Trainer M3, which, although not sub-

e-aliber equipment, simulates field artillery firings.

b*

	

lrtl en ti fi eation .

	

The

	

37-mm subcaliber rounds are completely

identified b means of the painting and marking ou the items them-

sel ves .

c.

	

Fuze& See chapter 3, section I .

d. Cartridge Cases. The standard 7-rum cartridge Cam for

ammunition used in 37-mm ubcaliber Gun M1916 is the Mk . YA2.

The Mk_ IA n 1 Case is a steel case alternate and is 0.02 pound
lighter than the Mk_ I Case, which is made of drawn brass.

Primer{ See chapter 3, section III .

295 . CO)IPLETE ROUND TABLE.

ai Data, concerning the 7-nnm sub-caliber rounds are given in
table 28, chapter 5 .

296 . PACKING AND 5111PPI.N G DATA.

a+ Data concerning the 37-mm subcal ibe r rounds are -given i n

D 12

	

L -1.

212



FIXED AND SE IFI ED POUNDS AND SEPARATE-LOADING PROJECTILES

Weapon and M&u ni

37-nirn guns,

	

3, M3AI, -on

	

RIFLE, subc$liber, cal, . 22,
2Ai

CARRIAIXx'2, gun, 37-mrn,
M4

	

_ . ._ . . .__ . . ._ . ._ . . �, . . . . . . . . . . .

	

MOUNT,

	

wulcalibcr,

	

cal.
.22- .30, 6*

AR RIAGE,gun, 3 7-mm,
M4Al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

CARRIAGE.

	

rn alur,
37-mrn Sun,

57-rnn; gust MI . on
CAPRIAGE, gun, 57-mm.
MIA3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

37Xrnrn gun . M6, in light, RIFLE, subcalibX-r, cal . .

me-diurn, and heavy tanks

	

M5
MOUNT, suf nlibe r*

37-mm guars_ M3, M3AI . are

	

RIFLE, subC$librr . cal. .30,
CARRIAGE, gun, 37-mrn,

	

M1903A2
M4 . . . . . . . . . . . . . . . . . . _ . . . . . ,

	

MOUNT. subcaliber, -a], CARTRIID E, ball,
,22-_31) . N16

	

ear- .30, M2

CARRIAGE, gun, 37-mrn .
M4A1 , . . . .. . . . . . . . . . . . . . . . . . . . . . . .

CARRIAGE, ret tXr,
37-mm gun,

57-MT-ft pm, MI . on
CARRIAGE, 57-mrn,
M 1 A3

	

. . . .. . . . . . . . . . . . . . . . . . . . . . . .

3 -mm auto. gun, M1 A2, un
CARRIAGE. automatic,
37-rn .n, 143 .� . . � . ., . . . . .

76-rnm gun, M1, MIA],
M I A2, -on
CARRIAGE, -notca" ,
76-rnm gun, I 1 . . . . . . . . .

SUBCA11EI,ER AWIFERIEL AND AMMUNITION

5444 C11 Ir}w woopfti 8A d m6ont

MOUNT, su bcaliber, cal,
-22-.30, N%7*

MOUNT, subcalsber, cal,
,22-.

MOVN+1',

	

sub-caliber, c

- .30_ NI 14*

MOUNT, subcaliber, cal_
.22-Ao, m7t

MOUNT. -subcsiiber, cal.
,22-30- M7AI

MOUNT, !5ubcaliber. cal.
_22-,30, 14*

G NT , machsne, cal_ _30,
Br-owning, M1917AI
MOUNT, subcaliber, cal.

6X1i 3

Gr,JN . machine. cal . _50,
$rawnlng. M7, HB (flex'
bit:)

	

ARTRIDGF,, ball.
MOUNT, subcalibcg, cal.

	

ra!_ _XO, M2
_50, lOT

3-in-ch gun, We- on
CARRIAGE, motor .

3-ifi l-s gLjn,

	

1fj, M10AI

	

MOUNT. subcajiber, cal.
.50, m9i

3-inch gun, HIS, on
CARRIAGE, gun, 3-inch,

E I

	

. . . . . . . . . .

	

0UNT,

	

subcalibcr,

	

r. :Al .
.50, Mitt

TM 9-7901
296

Sub to la h-i r Armmurli loin

CARTRIDGE, ball,
cal. =, tong iifi c

CARTRIDGE, ball,
cal . _3G, h1I1
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Wea p4 n and OA*6rn l

	

S ub ealihtr Weapon Q Rd IM-0 ur11

	

_- I

	

Svbcal+bee Amrn u n i " i-or+

75--mm gun,

	

1917, on

	

GUN,

	

subcalibcr,

	

57-rim,
CARRIAGE, gun, 75-mm,

	

1X,Ty 916A1
M J 9I7AI

	

� . . � .

	

._ ._ ._ . . . . . .__

	

MOUNT,

	

subcaliber

	

(lirti-
'CriQr type)

75-mm glin, M I V?7, -crrx
CAP1RIA E, gun, 75-mm,

NT J

	

89770 I A2 . M 1897A4

CAFF,JACXE, gun, 75-mm,
M2 . M2A1, M2A2,
M2AS . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .

105-mrr , how., M2, M2AI, vn
CARRJA E. hcw., 105_

Tnm, M2 r ML J`S I ,
and CARRIAGE, rno-
trr, 10'5-ynm l"()xv .T M7 . , .

4 .5-inch gun, M1, an
CARRIAGE, gkin, 4_5,

tncla, III . . . . . . . . . . . . . .

ARTILLERY AMMUNITION

GUN, 37-rr_rn, M1916

5ubcalibcr, 37-
mm . Mgt

MOUNT, subcaliber, 37-
mm, M7t

CARRIAGE, gun . 75-mm,
M1897MI, M1897A4 . . �

	

MOUNT, sub-calrbc: . 37-
mm, M8-

75-mm gum M1916. 4r'+

CARRIAGE, guts, 75-corn,
M 191 6A1

	

. . . . . . . . . . . . . . . . . . . . ., . .

	

MOUNT,

	

subcali bcr,

	

37-
man, M9

75-mm hew-, MI, MIA 1, on
CARPTALE .haw ., 75-rnm,

I, M2AI, SYL3, M3A2,
M3A3

	

. . . . .. . . . . . . . . . . . . . . . . . . . ._ . .

	

MOUNT,

	

subcallbcr,

	

37-
mm, MSt

MOUNT, subealibcl, 37 ,
myn. M16t

MOUNT . subcaliber, 37-
mm, L113A1?

155-mm how � MI . on
CARRIAGE, h#w_, 155

mm,

	

M I

	

. . . . . . . . . . . . . . . . . . . . . . . .

	

OVNT,

	

subcahber,

	

37=
mrP, MllAlt

153-mrn hove., M1917-
17A1-18, on
CARRIAGE, how., I55-
mm, N'11417A4 or
mig1$A . . . . . . . .� , . ._ � .___ . . . .

	

MOUNT, subcallb*r, 37-
mrrz T m4t

155-Trim gun, 1 1917-1' A1-
ISNr1, are
CARRIACYPE,

	

gun.

	

155-
mm, M191 7-17A1
M1918-18A1, M2, M3 . � ,

	

MOUNT, :subcaliber,
rn m,

155-mm gun, M1, MIA1, on
CARRIAGE, @un, 155
mm, M1 . . . . . . . . . . . . . . . . . . . . . . . . . .

	

MOUNT, 5u allber, 37-
mrm I1wil0 L

8-inch hew., MI . on
CARRIAGE, hour., ;9-inch,

X1+11 __ . . . . .,_, . . . . . . . . . . . . . . . . . . . . . . . . . .

	

MOUNT, wbcalibcr, 3'7-
mm, MI of

SHELL, fimcd, prac-
tiet, M92, wJ

_f 741
37-rnrn sub--caliher
guns. M12, M13,
M14, and Miglert
HELL, fixed, prac-
ticc. IXIX3XIXXX_ 1 *
W/FU base{
practiec, M68, 37-
rnrn subcallb-ef
guns, ICI12,
M14, and MI 91btt

SHELL. fixed, prac-
*X X, Mk. IIA1.
w/PUZE , base .
practim M.33 . 3 7-
mrrs Bubcaliber
gun,

	

1916ft §



ADING PROJECTILES
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grrXiali kkpt r Ammunition

TM 9-1901

SHELL, fixed, prac .
tiee, 319
w/FUZE, F,I) .,
M74, 37-rnm sub ,
caliber duns, M12,
M]3 . M14, and

SHELL, fixed, prar'_
t ice, M63_Mod, 1,
W/FUZE, base,
practice,

	

$$. 31-
rpn-., subcal-lber
guns, M12, M13 '
M14.and IVI916ifi

SHELL, fixeC T prac-
tic , Mk . IIA],
W Fuzz, bast .
practice, M58, 5?-
rnm rubcal :ber
gt3rt . MI 9161T

'-XI :XtXriar mCXU-L ; .

	

-- " - :xter[O: MO-,ax.

	

+y-Also assembled With ''steel C_XXc .1 .
-This round in ncK to be fiYuXX over khr hsXcEs cf -jro&ps . ,m] nu persc!nrnel ire the -ri{irn1RY

of the gu:1 zre to be fi3rvuard of a hn-e peependicuiar do rhr, mu{-1c .

297. C 'I'RIDCE. BALL} CAL. .22, LONG ]RIFLE (fig. 149)_
The muzzle velocity of the 40-grain lead bullet is 1,130 feet per sec-
ond and thin maximum range is 1,350 yards_

298.

	

CARTRIDGE, BALL} CAL. .30, M

	

(fig. X49) . Wei ght of the
complete cartridge is 396 grains_ Muzzle velocity cf the 150-grain
bullet is 2,760 feet per second and maximufn range is 4,70D yards,

299 . CARTRIDGE, BALL, CAT,, ,30, N1Y, is used in the game
weapon and fOr the same puXpnse a CARTRIDGE, ball, cal, a 0, M2,
described ill paragraph 298.

	

The weight of the complete cattridge is
420 grains .

	

Muzzle Velocity of the 174-grain bullet iri 2,647 feet per
second and the maximum range is 4,950 yards .

300.

	

CARTRIDGE, BALL ., CAL. .-5'0 } M2 (fig. X49), i.s for use with
the Brownir%g

	

achi-ae

	

run, cal. .50, I' 2 x

	

B (flexible), on subcaliber
mounts on medium caliber antitank guns. Muzzle velocity of 698-
ruin bullet is 2,935 feet per second in a 45-inch barrel r and maxi-grain

range i s

	

7,600 v a rd s .

FAXED AND SEMI FI ED ROUNDSAND EFARArE-L

wevpan and M a unt

75-mm huw., Mi, MIA[ . don

i 5%rlxol i kker Waflp an and Ir.4Dunt

CARRIAGE, how-, 75 .
mm, MIA1 GUN, sLibeahbr-r, 37-awm,

75-mrn how_, M2 art-d M.3, on M12 t
CARRIAGE, mntor,
mm how., 8

105-mm bow., M2, Id2AI, on
CARRIA L, how_, t05 . G-UN, subcaliber. 37-mm,
True, M2A2

10,5-mrn, ow_, 3, on
CARRIAGE . how., 105-

rrxrn. MX, 3A I
105-mrr- how_, M4. on
CARRIAGE, motor, 105-

rrirrt how,, T?6, N17
miX_dium rtanks, #, MIA3

-90-mm guru, M1, an
CARRXA E_ gun, 90-rr:rt-, GUN. s-ubcaliber, W.Mm,

M]4*

76-mm gun, MIA9, I1+11A2,
an GUN. -Subcali ber, 3 7- ram,
CARRIAGE. motor, 76-

t-Lm 6"Un, M18

Xtneh burr , I , t5
r F RYAf"-w 11 -FE3 L]fi iYl h

TJ] , sXbc libef, 3 '? - reX en,.,
M1, MIA1, 6 .I,
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A - CARTR1 DGE . MLA, CAL. .22_ LEONG RI FLE
6 - CARTRIDGE . BALL CAL. .30 .
C - CARTRIDGE . MCL.CAL . .50 . M 7

ARTILLERY AMMUNITION

44

41

IRA PD $0834

Fieure 749-Cal. .2.2, cal . .30, and ccrl . .50 Subcoliher Ammunition

16
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Figure

	

T

	

HELL, fixed, Practice, 141 k . 11A 7 .

	

/FUZE, Base, Practice,
11,3$, 37-mm Subcaliber Gun, M1916
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ARTILLERY A MUN 71ON

301,

	

HELL, FIXED, PF MCE, Ml

	

11A1 1 T FFUZE, BASE,
PIRA TI E* N138, 37-MM S

	

"CALIBER GUN, 111M1916 (fig . 150), is
limited standard for use IM1 . .._3

	

1916 Gun for subcaliber purses.
A service cartridge case, primer and propelling charge ore used in Ehe

round. The explosive filler consists of graphite

	

15 percent) and black
powder and serves as a spotting charge.

	

This round is not to he fired
over the beads of troop, and no p arsonnel in the vicinity of the gun
are to be forward o f a 1 irle per-p-endicuiar to the muzzle.

DATA

tight of rompletc round _ . . . 1 .61 1b

	

wadXh,of rotatinig band ._ . .. . . . .�. Q.74 irt_

Length

	

of

	

completo

	

round� . .

	

6.92 in.

	

-R:gdius

	

of

	

ive . .. . . . . . . . . . . . . . . . . .

	

2.X2 4 cal .

Length of fuzed projectile . . . . 4_6Q in_

	

uzfle

	

veiooity

	

. . . � ., . 1.276 Et per acc

L-ength of cartridg - ease. . . . . . . . 3.64 in_

	

axirnurn range . .. . . . . . . . . . . . . . . . . 4,915 yd

LL.,

	

i : I

	

E

	

x

	

M63-MOD .

	

,

BASE, PRACTICE, M58, 37-MM USCAEIEER GUNS* M1 X M13v
M 14; . N 1) M 3 916. xc ent for th P- explos ive charge hich consists

of blac, powder and diameter of rotating band which is 1 .491 inches.

the M63-Mod- 1 Projectile is the same as the Mh3 Projectile de-

scri bed i n paragraph 41 .

DATA

weight of cornpletc round

	

2,01 1h

	

Width of rotating band . . . . . . . . 0.76 i,n_

Length of complete round . . . . 8_98 its_

	

Fadius of ogive . . .__ . ._ .____ .___ .- $.97 ca;_
Length of fuzed projectile

	

6_15 In.

	

M LIZZ-Ld VCl06ty . .. . . . . .

	

1,104 ft ptr 'Afe

LcngXh of cartridge case. . . . . . . . 3.64 1 n,

	

Maximum ran

	

4,930 yd

.

	

" , FIXED, PRACTICE,

	

i W/FUZE, P. D., N174X

7-MM SUB XLIBER I'NS, M12 i N113.. M14, AND M1916 (fig.

151), uses a service cartridge case, primer, and propelling charge as

:ed in the round . The explosive charge consists of pressed black

powder .

	

The cartridge case is of brass ; rounds are e l so ,,Lade

	

ith

steel cartridge Car,-.S.

weight o oompici round ._,

	

5 lb

	

Width of rotating band . . . . . . . . 0.74 in .

Length of complttX- 'found _ . .

	

-' in_

	

Radius of ogiv

	

2.24 cal .

Length of fuzed p-fojcchilc _ . 4.M in_

	

Nfuzzle Velucity . . . . . . . . 1,2?6 ft pox- Se-C

Length of cartridge Case . . . , . 3 .

	

in.

	

Maximum range . . .,_ . .� . � , ., ., 5,116,5 yd

304. FIELD ARTILLERY TRAINER, M3, is a compressed air

unit comprising a miniature guru mounted on a mini-ature carriage .

Four units mounted on a firing platform make up a field artillery

trainer battery .

	

The I 3 Trainer i s 'a modification of, and bas re-

placed, the M

	

and

	

2 AI Trainers, which use a cal . .22 short blank

cartridge as propc-1lant. The projectile is a 1-inch f :-mrnercial steel

ball weigbing approximately 1,024 grains . The rar. . .

	

is 90 yards.

218
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Figure 1.51 - SHELL, Fixed, Practice,

	

92,

	

,/FUZE, P.0,,

	

7#f
37-mm SubXcrfber

	

utts, MJ F

	

, MJ4r and M191
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CHAPTER

FLI E f PROPELLING CHAFZGESx PRIMERS, AND

OTHER

	

'IPONEI T

Section I

a : -efi nitio n.

	

fuze is a mechanic-al device used with a pro

j ectile to explode it a t the time and under the circumstances desire L' ,

The descriptions of specific fuzes are arranged in this section as fol

lows .

	

First, base fuze s; second, paint fsizes ; thir d, duxnm

	

iu-zes ; and

th-ence, numerically within each o f these groups.,

Iassifi cat i o rk,

	

Artillery fuzes are c i a&sified according to their

location on the projectile, ;as "base" or "point.' They are also classi-

fied, according to the rnethod of functioning as {`fime'° or "impact,," or

may

	

s combination of these .

	

Tirr e fuzes contain a graduated time

element its the foam---. of a corn pressed black powder train o r a mecha-

nism similar to clockwork, which may be set to a pre determined time

prior to f;in g_

	

Impact fuzes are classified according to the quickness

of P_

	

;oil after i rn f) a c:t,

	

superquick, instantaneous, nondelay, or

dela3:

	

It will he rioted that the time of ac-)n for impact fuzes is

m easered from t he insta r:% of impsc t, wherent, - : nr time fines the time

o f action is measured from the instav t of hring. An irn pa ft fuze which

is inteladed to function an impact with a very light material target,

such as an air-plane wing, i s called "supersensitive,"

c .

	

Description .

	

In general, modern fuzes consist of a c

	

nected

series (train) cf small explosive charges together with a striker or

firing-.pin dev iX e for i nitin t ing the actian of th e first charge in th X,- train,

The mechanism and explosive elements are held in a body or housing.

I :- , . , case ofm.:_-Tern point-detonating fuzes, the housing is shaped

f;

	

c-st ballistics. In impact hues now in use. the explosive train

220
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usually consists of a very small highly s"sative explosive charge

of primet mixture followed by a larger less sensitive explosive charge
such as m ercury fulminate or iea d a zide, in tun- followed by a still

larger and still less sensitive explosive charge such as tetryl.

	

Such

charges function b successive detonation-hen-ce the prevalent term
;detonating fuzes." Explosive trains of detonating fuzes will, how-
ever, include a black powder charge at 2 suitable point i n the train
whori it is mended to provide for delay action

	

Black powder is used
exclusively in the time train of powder-train time fuzes, and for the

magazine charge of both powder-train and mechanical types of time
fuze.

	

Black powder, being a lour explosive, differs in manner of func-
tioning from high-explosive charges used in fuzes in that it produces

its effect b

	

ignition .

	

In the functioning of a fuze, each charge by its

action initi nt es that of the ri ext charge in the train, the final charge

in the fuze causing the detonation of the booster which in turn de-
tonates the bursting charge of the shell (fig. !5) .

BoresafXetv.

	

To prevent awide rata 1 arm ing during band 1ing an,-!
shipping, safety devices such as a safety ire or a cotter pin are used

when required. In certain types of fuzes, the mechanisms are so
arranged that the fuze r, are said to be "boresafe"

	

detonate r safe) .
A b ores a fe fuze is one in which the explosive train is so interrupted
that prior to firing and while the projectile is still In the bore of the
weapon, premature explosion of the shell is prevented should any of

the more sensit iye elements, primer and/or detonator, malfunction .

e. Fuze Sett ezs. For accurate and rapid setting, fro e fuzes require
a fuze setter suitably graduated to suit the requiremt!nts of the fuze .
A number of models of fuze setters have been s ndardized, ranging
from simple hand types to full automatic types operating in conjunc^
ti orx with a power rammer. Most fuzc setters are constructed for -a
particular fuze or type of fine, but certain models are adapted for
several fuzes .

	

Models of f u-ze sett er s now in use are listed in table 3
pages 222-223., together with the fuzes End ammunition for which
intended, and additional pertinent data, .

.f,

	

Packing and Shipping Data . Packing and shipping data, for

separately issued fuzes are given its ORD 11

	

I L

	

t3.

221
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PROPELLING

.

	

FIJ ZE, -BASE, PRACTICE, M38.
at

	Description arid Functioning

.

Used with the Mk

.

IIAI Prac

tice

	

hell

for sube aliber firing with	

run,

M1916

.

	

With

this shell, a

booster

is unnec-Ossary

.

The fuze bas

.tie

same internal mechanisrn as

the

I58 Base Fuze described in paragraph 307 and illustrated in

figure

152,

Data.

Over-ill len h, 1

.5

inches- weight 0

.125

pound

;

thread

size

(x

.72-18N

-1

.

307 .

FUZE

.,

B

.I1 .,IN15,

a .

	

General.

	

This

fuze	

fig_

15

.2

	

is

used with the	

6

	

H.

E

.

Shell

for

	

7-rum

Guns,	

3,

WA1, End M6

.

Data.

	

Over-all

length, 2,02 inches

;

weight, 0

.30

pound

;

thread

size,

1

.0

-18N -3 LF-

c.

	

Description.

	

The

fuze consists of

:

n brass or steel body (1)

containing

the firing pin F and sleeve (G) assernbly

;

a brass

detonator

holder	

which

holds the primer mixture and int-errne di-

ate

detonating charges (D)

;

and a brass or steel closing cup

The

closing cup holds the booster pellet (B), the final charge in the

fuze

explosive train

.

These components are assembled as illustrated

in

figure 152, There are no borosafety arrangements or extemal

safety

devices, the striker being held in the unarmed position prior

to

firing by a resastante ring 1-T) which holds the firing gin at the

rear

of the sleeve and -away from t1he detonator,

d .

	

Functioning.

Upon firing, set-hack forces the ring back over

the

shoulder of the firing pin and into the groov6 near the fiat end o f

the

firing pin, locking the pin in E mDre forward position in the sleeve

.

During

the fiigbt of the projectile, the combined pirt sleeve assembly

i

s held to the rear by its spring

.

Upon imp ac-t, the pin-sleeve assem-

bly

moves forward against the restraint of the spring and the firing

piin

strikes the primer, initiating the explosive train

.

.

FUZE, RA K, PRACTICE, M58

.

a.

	

D

	

cription

and Functioning

.

The 15$ practice Fu	

is

the

M58

Service FLze with the bc-oster omitted anal, except for this differ

ence,

it functions ]ike the service model

.

	

The

practice fuze i s used

with

.

M63-Mod

.

I Practice Shell for subealiber purposes for 37-mm

Gun

ICI1916

.

With this shell a booster is unnecessarv

.

since fias-h of

eet

orator ch	

ge

is suitcic nt to ignite black

.powder

shell filler

.

h

f	

Data.

	

er-all

length 1

.6

incbes} weigbt, 0

.29

pound

;

thread

sizes

1

.02-18N

- LH

.
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ti

	

FUZE,

	

B .D..

	

.
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a.

	

General.

	

The

	

60

	

fig 15 3

	

i s a base-detonating fuze -which
functions with delay action .

h.

	

Data.

	

Over-.all length, 4.28 inches;

	

eight, 9-22 pounds ; thxead
size, 3.6-6

	

- LH.
Description . It is made up cf a steel body (C) which holds

a emple rotor-type) ng pin ( and plunger L assembly, a
delay-charge holder (1), and a rotor assnrnbly (G), The dela
chwge holder contains the primer (J and a black powder delay
pellet

	

.

	

The rotor assembly curtains a detonator composed of
lead azide and tetryL

	

The front end of the fine body is drilled to
hold the tetryl Wester pellet

	

R) .

	

After leading, the fuze is closed
at the base end by a steel plug

	

), and at the front end by a closing
sew (A) - which seals the booster cavity.

	

The momponents are
assembled in the f

	

e as illustrated in

	

figure 153.

	

Boresafety is pr-
vided for by the arrangement of the rotor- assembly, which keeps the
detonator out of alanernent with the primer and delay element until
sufficient centrifugal force is exerted on the rotor to turn it approxi-
mately 90 dues.

Functioning .

	

Prior to firing, the rotor is held in out-of-aline
ment in the unarmed, position by two spring-held pins (D) .

	

After
firing, under the aeon of centri fugal force theme pins move outward
against the resi

	

nce of their ,sprigs, allowing the rotor to swing into
the aced

	

sitiori.

	

stop pin (E) halts the rotation of the rotor
when it reaches the aIined or armed position, whereupon a rotor lock
pin normally located in a, mess in the rotor becomes alined with a
hole F

	

provided in the fuze body and partly engages therein .

	

This
locks the rotor in the armed position. Prior to firing, the :firing pin
also is held in an rnra

	

ecl position in the plunger by two spring-held
pins (N) . These move outward in the see mariner as the rotor
pins upon sufoi#nt centrifugal for-ce, permitting the firing pin to
swing into the armed position by its own weight Bath the rotor and
the firing pin arm when the fine revolves at the rate of 1,450 or more
revol

	

per minute, but must not arm at 1,150 revolutions per
minute- The plunger spring (

	

holds the firing pin to the rear and
away from primer. dung the flight of the projectile. Up-on impact,
the plunger overcomes the resistance of the spring, carrying the firing
pin forward against the primer* The action of the primer mixture
ignites the delay pellet, which burrs for a prescribed time

	

approx
0.04 to 0.06 sec) and then initiates the action of the detonating ele-
ments of the explosive train.

	

The final charge (the booster pellet)
in turf causes the detonation of the shell bursting charge .
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Figure 154 --,- FUZE, S.D ., M62A I
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310.

	

FUZE, R.y}., N162AI AND N162.

a .

	

General . FU

	

B.D., M6

	

I. (fig. 154) is

	

nondelay base-
detonating fuze provided for use with 75-MM and, 105-rnm RJE,

	

*T*
projectiles.

	

The

	

IfJ2A 1 differs from the earlier 16

	

FUZ'e in the
firing pin plunger aspmb l y. In the

	

6 A1, a steel plunger housing
has been added and a larger coil restraining spring i s used to hold
this housing and firing pin assembly,

	

See figure 15

	

for details of the
I Fuze firing pin plunger assembly, the spring X

	

in fig-
ure 153 -being the

	

e of spring used. Figure 154 shows the M62
type of restraining spring (I

	

and plunger assembly (J).

	

.

b.

	

Data.

	

Over-a ll len

	

h, 3.54 inches, weight, 1 .28 pounds; thread
size, I,5-1 N -1 LH.

c.

	

Description.

	

The faze c c)nists of fluparty: A steel head -
(M), a st &el body

	

, and a bras booster cup (A). The head holds
a

	

emple firing-pin (

	

and percussion plunger (J) assembly similar
to that in the

	

60 Fure (par.

	

09). The body contains a primer
(H), intermediate detonating charges

	

, a slider assembly E
with a sfider cha tge (F), a boaster pellet (B), and a booster lead
(D).

	

Thee b<Xoste r -cup, -rnade of brace seals the booster pellet M its
cavity in the fine body when screwed to the body. Bczesafet is
provided for by the slider detonator assembly.

d-

	

Functioning.

	

Thc fring pin (

	

), as in the M6 D Fuze, is held
in the unarmed position in the percussion plunger by Wring-held
safety pins

	

L

	

which release the firing pin under thee Action of

	

-
trifugai force.

	

The percussion plunger assembly will not arm at 1,700
revolutions or less per minute.

	

The slider assembly is normally posi-
tioned uhdsr spring pressure in its recess in the fine body so that the
slider charge of the slider is; out of alinement with the other explosive
elements. When sufficient centrifugal force has been set up, the slider
overcomes thee resistance of the spring and moves outward, bringing
the slider charge into alinement.

	

The slider Will not a= when the
fuze revolves at

	

,4DO revolution or less per minute, but must ar
at 3,600 revolutions per Tn i nut e.

	

Upon firing and after sufficient.
rotaticn al force has been created} the firing pin and slider move into
the armed positiorL I-lowever, the percussion plunger assembly is
held to the rear during the flight of the projectile by tw-o

	

straining
springs (I) in the

	

6 F e. For type of restraining spring in the
6 AI, see figure 153, letter

	

. Upon. impact, the plunger over-
corn es the resistance of the springs and carries the firing pin- forward
against the primer, initiating the a iou of the explosive train.

	

The
booster pellet in its t= eaij ses- detonation o f the shell busting
charge.
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a.

	

General .

	

The M66A1 (fig. 155) is a delay-action base-detcnat-

ing fuze which is provided for use with the

	

51 and 161A1

(75-mm) and

	

h

	

and M62A1

	

3-in+) Armor-piercing-capped Pr>

jectiles.

	

1t is a simple inertia-type fuze, without boresafety provision,

in which the firing pin (H) i s held at rest by a soft steel washer

prior to impact at the target .

	

Upon impact, the weight of the firing

pin forces it past the usher.

la, Data . Over-ail length, 3.458 inches; weight 1 pound ; thread

size, 1 .65-10N -l L1~I.

DeBe ri ption.

	

The fuze is made -up of three parts : A body

assembly (1), a detonator-booster assembly (B), and a primer holder

a emhly (D) .

	

The bc-dy assembly contains the firing spin and., in a

cavity in the beat-tailed rear portion, -a red tracer composition

which operates independent of the fine mechanism . The detonator-

booster assembly holds a tetryi booster pellet (A) and the intermedi-

ate detonating charges of lead

	

ide and tetr; 1 (C). The primer
holder assembly contains the primer, PRIMER, No. 26 (F), and a

black powder delay pellet (E)

Functioning.

	

The tracer composition i s ignited by the flash
of the propelling charge, and bins thereafter for a prescribed time

about

	

Sec), prOViding a risible trace . The firing pin remains at

rest upon firing and during the flight of the projectile.

	

Upon impact,

the forward force of the firing gin breaks the soft brass washer, and

the point of the pin strikes the primer.

	

Action of the primer ignite

the delay pellet. After burning a prescribe time x.{11 sec), t

black powder pellet -Atjtiates detonation of the detonating eieme-nts

in the explosive train. The final charge the booster pellet) in turn

causes the filler of the projectile to explode .

a*

	

DeKription. Except that the diameter of the body is larger,

the construction and functioning of the 168 (fig . 156) are identical

with those of the Iii 66A 1 (compare with fig, 1,55) .

	

The M68 is 100

inches in diameter acro

	

the threaded part of the body, where-as the

diameter of the M 6A1 is 1 .65 inches, the increased thread diameter

being necessary to adapt it for the urge: 90-mm projectile .

b .

	

Data .

	

Over-all length, 3ASS irnchesa weight 1 .56 pounds} thread

size, 2 .00-IONS-1 LIB.
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a.

	

General.

	

The

	

7 Fuze fig. 157) is a de Iair-act ion} base-
detonating fuze provided for the 57-mm Armor-piercing-c-apped Pro-
jectile M86.

Data.

	

Over-all length, 2.167 inches ; weight, 0.86 pound; thread
size, 1.375-IONS-2 LH.

.

	

DeiXcript ion.

	

The fuze is based o n the same prin

	

pl es as the
M66A 1 and

	

68, and has a similar tying inechani sm as well as the
, pTIr`let (B), and detonator (A) assemblies . How

ever, the diarnet-er of the body

	

smaller and the boaster pellet is

omitted ; instead -of a booster for the fine, the sh6ll loading includes a

tetr l pellet at the

	

e end of the rnain charge,

d.

	

Funetioninom*

	

Aside from this shift from booster in the fine

to a 1D ellet in the sh ell I oad i o

	

functioning of -the

	

72 i s the carne as
that described for the

	

66A1 and

	

G

	

in paragraph

	

11 and 312.

4.

	

f+'U F, T15VIE, -MECHANICAL,

a.

	

General.

	

The

	

:2 is an earlier mode 1 of mechani cal tirme fine
which has been superseded by the

	

4

	

Fuze (par. 315) for use vXith
high-e)plosive shell in the 105-,rim A A. . gun.

	

It will

	

used only
with tho 105-mm AA. INS38

	

belt until stocks on hand are exhausted.

b.

	

Data.

	

vet-alI length, 5.75 inches ; weight,

	

.76 pounds; thread

size, 2.20-16N -1,

c. Description. Action and design are very similar to those of

the

	

43 Fuze.

	

The principal difference is that the M

	

has a boostet

sere-wed into the base end of the fuze whereas

	

e

	

4

	

F=e is used

i:n conjunction with a booster which is a component of the shell.

	

The

I

	

also has a larger thread size and therefore is assembled to the
she] l without the use of an adap, er.

	

The boo stet used with the fuze
has a bore

	

fet

	

arrangemeat like that of the DA20AI Booster. The
fuze body is graduated for time- settings from I to 30 seconds, with

0. -se-cond graduations, and a register fine fs s

	

hed on the surface of
the lower cap near one of the fine setter slots.

d,*

	

Preparation for Firing .

	

The time ring is set -at 15 seconds
for storage and ship -em*

	

For a time mere or less than 1

	

seconds,

the lager cap is turned in a clockwise direction, as viewed from the

point of the fuze, to increase the time setting; or countercleci

	

rise to

decrease the time setsirXg,
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FUZE, TIME, NIE HA I C AL, M4

	

(ALL MODIFICA-
TIONS) .
General.

	

The M43 Fuze (figs. 158 and 159) is a mechanical
time ape, and has the streamlined contour which is chara eri ic of
modern design fuzes.

	

It provides for time setting t o 3C se-cords .
There is no impact element,

	

The fuze is especially adapted for anti-
aircraft use

	

i

	

medium caliber shell fitted with a suiteble booster
(the

	

20 grpe . A number of models have been manufactux

	

, all
based on the same principles but incorporating improvements and re-
finements since the original design . Differences in the various models
are described yTi subparagraph g, below; basic features are described
in the followin g subp aragraph s

Data .

	

Length, visible, 3.74 inches, ovexe-a]1, 4.SS inches; weight,
1_41 pounds; thread size, 1 .7-14N -1,

e . External Details. Th-e fuze body is in three parts: are Upper
cap (A), a movable lower cap (C), and a fixed base (0) . The lower
cap holds the setting pin (B), and a hammer D) de-vice which re
leases the timing disk

	

) up'c n firing.

	

The lower cap and base
house the other mechanical parts and explosive element&. The upper
cap is staked to the lower- cap and turns as a Lu'nit with it during fuze
setting.

	

e base is engraved circumferentially with 0,2-second
graduations up to 30 seconds, full seconds being n

	

iaere1

	

A -safety
tine with 'S' belaw it is also stamped on the base, and indicates a
point in the setting at which the fuze cannot function. As shipped,
the fine is set "safe," that is with 'S" line al ined, With the register line
of t he lower cap.

	

Timing is regulated b

	

the angW ar di stance -whi ch
the timing disk must turn -before th a firing arm is released for func-
tioning.

	

This distance is increased or decreased by turning the lower
cap c ounterc lockwise as viewed from the point of fuze to in

	

ane the
tine, and clockwise to redue e it .

	

The desired tjme bas been set when
the register line on the lower cap is alined with the appropriate
graduation on the base . The lower cap may be turned in either
direction and through the zero and safety graduations*

	

Two setting
grooves, one each is the lower cap and base, ate provided for fine
setting.

a.

	

Internal Detaila. The driving mechanism is based on the same
principles as clockwork but differs i n that it is driven by a pair of
weighted gear segments actuated b centrifugal force. Also, the
escapernent

	

R) beats at a much higher frequency and makes use
of a straight spring

	

) . A timing disk with protruding lug and a
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notch i s connected with the main gear :nnlon at the ups end of the

rnechanism by means of a wash-er ai:

	

Belleville spring device

This allows slippage during fuze setting hat provides sufficient friction

10r tjae main pinion to rotate the disk when the disk is released from

the setting pin (B).

	

In recent m

	

els there is a safety leaf (H

Emmedi ately below the tuning disk which prevents functioning should

the fine

	

set for dangerously short periods; in earlier models the

safety leaf was attached to the hamnaer. A serer ss mhly, consist-

ing of a firing arm (J

	

and firing pin (M), is assembled in the mecha-

ni sm so that it is refease d fa r functioning

	

rben the notch in the tinning

disk becomes ,,lined with the finger on the upper portion of the firing

arm.

	

Explosive -elements comprise a percussion primer

	

, a black

powder pellet

	

(+T'

	

omitted in earlier rrrcde is) , and a magazine

charge

	

of black powder. Three main safety devices make for

boresafety : Hammer (D which acts on timing disk on set-back,

set-back pin (K which releases striker assembly on set-hack, and

safety lock P) which releases escapement on centrifugal action.

earliest models were firmed with a pull wire to prevent accidental

rotation of the Iower cap during shipment, but Chic has been omitted

on more recent models.

Functioning.

	

When setting the fine, the taming of the lower

cap rotates the timing disk by means of the setting pin and upraised

lug on the timing disk, causing the desired change 'in angula-r distance

between the firing arm and the notch in the timing idislL All other

parts of the mec.1-Lanisrri remain in position, since the gear train (N)

and escapement are locked by the centrifugal safe

	

device, Upon

hrin g, set-back causes the harnrner on the cantilever spring

	

) to

strike the upraised lug on the timing disk, flattening the lug and re-

leasing the disk from the setting pin. The hammer retu g te> its

original p ition as soon as set-back ceases.

	

At the same time, the

set-back pin which locks the firing arrn mov,-s backward, leaving the

firing $rm free to turn when the notch is the timing disk comes op~

po ire the finger on

	

e firing arm.

	

When sufficient centrifugal force

has developed, the safety lock holding the escapement rotates and

releases the escapement, IL-aving the movement free to run. The

weighted gear segments I) in mesh with the main driving pinion

then drive the movement, the rate of rotation of the pinion, and there-

fore of the timing disk, being governed by the escapement through a
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series of gear,

	

When the notch in the timing disk roaches the finger
of the firing arm, the firing arm turns, permitting the firing pin safety
plate

	

L

	

to swing from under the firing-pin flange, and allowing the
firing pin to strike the primer under the action o f its spring .

	

This
initiates the action of the powder train, whidh action is transmitted
to the shell booster and bursting charge.

Preparation for Firing.

	

The Fuze is set b

	

means of a fuze
setter, the lower cap being turned in a counterclockwise direction as
viewed from the point uf the fuzeX to increase the setting, and cIaok

ise to reduce, it

	

In the ease of -early

	

43A I Fuzes, it is necessary
to remove the pull wire before setting the fuze,

	

This can be done
readily by pulling the end of the wire from the hole in the lower
cap and sliding the wire off the end of the fine.

Mod i fi c-atinn8.

	

There are several modifications of the M43
Fuze, and these differ aX follows :

	

The change from the

	

43AI to
the

	

4 A consisted of a bevel in the shoulder so that the fuze
could be screwed into the M23 Boater. The change from the
M4 3A2 to

	

43A.3 resulted from a change in the mythud of regulating
the movements.

	

The change from the

	

43A3

	

M43A4 resulted
from th& decrease in minimum functioning time from 1.67 seconds to
0 .6 second.

	

The change from the M4 3A4 to the M43AS resulted
from a redesign of the body and cap, using steel in -place of brass
and aluminum. Since safe setting and torque required to turn the
lower cap may

	

critical, these data are presented for the various

6'-l3PW -OF Painted red,
t-F

	

or toWr manufacture without po] wire.
X t-Fvzc,. Of earlier rn&nvLf*c-turfi Vith pull

239
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Modifications. as fellows:

ModiE-1c .8tim
Scf4 s4rtinq
Lifiti {z*e_I

TONV4 r*ge ;rV4 To Turn
Lower Cap tIn .4h)

M43A .., ., ., ._ . . . ._ . , _ . , , , . . ., . . . . ., Q6 or I 8ol to 100
M43A4* ..--. . . . . . . . . . . . . . . . . . . . . .. . . . 0.6 or less go to 104
M43A3 L-67 or less so to 100
M 1 .167 or loss 50 to .80
43A1 (late-) t , ., ., . � , , ., .� ., . . ., . 1*6F or few 60 to so

M43AX (carly)t- ------------------- 1.4 or I



Im 9.1901
315

ARTILLERY AMMUNITION

240



-

	

T -1901
316

FUZES, PROPELLING CHARGES, PRIMERS, AND OTHER COMPONENTS

16 .

	

FUZE, P.D., M45.

a.

	

General.

	

The M45 Fuze (fig. 160) is a seI ective superquick
or delay (0.1-sec) p-oint-detonating fuze esp-ecially adapted for use
with 3-inch and 81-mi. mefars. It is no longer standard for rnanu
fatture, having been superseded b

	

single-ar-tio n typesx but

	

iI l be
issued with M4

	

Mortar sh-el l until stocks are exhausted.

a

	

..

	

Length, visibl e,

	

.34 inches, over-a II, 3,46 inches } weight
u, pound ; thread size, 1- -X2

	

-1,

c. Description . As shown in figure 160, the fuze is ementiall
two separate assemblies, one consisting of the delay-action train (E
which includes a black powder delay pallet and a relay charge, and
the other the superqxick action (C) . Each is initiated by its own
firing pin (A) .

	

Since both firing gins are seated in the same striker-
(L) err the head assembly

	

, they furletio n simultaneously on Im-
pact . However, depending on the action selected, only the smr-
quick or the delay action is trans-mitted through the detonating
charge:X a booster lead (H and booster (K) to the shell bursting
charge, the other being interrupted and dissipated in a recess in the
fuze body (R) . Provision is made for boresafety b a slider-t5w
interrupter

	

F

	

witieh normally holds the Intermsdiate detonating
charge (

	

out of a linement with other elements in the train.

	

The
interrupter is held in the unarmed position, prior to firing bar a safety
pin (P) . This pin in turn is held in locked position by a set-back
pin (J) . Positive protection against arming is provided, during ship-
ment b

	

a saf-ety cotter pin I

	

-with ring which prevents the set-back
pin frGrn moving .

	

To reduce the possibility of accidental withdrawal
of the cotter pin, the ring is he l cl against the head of the fuze b
adhesive tape.

	

A brass

	

ikor pin (

	

holds the striker at rest dur-
ing normal hand Zing; this wire is sheared upon impact, releasing the
firing gins for functioning.

d.

	

'Selling.

	

ele r- rive action is obtained by turning the fuze head.
For superquick action, the knurled button

	

B

	

on the head must
be brought in line with the reference point

	

knurled button (D) and
engraved line) on the body.

	

For cielay action, the letter "D" indi-
cating delay must he alfined with the common reference PDi nt on the
body. Two concealed spring-actuated pins

	

0

	

aid in locating the
exact alinernent and held the head in the set position for hriTig .

	

The
fuza is set for superqui ck action as shipped.

	

The setting may be
changed at

	

ill and can be don in the dark by noting the relative
positions of the reference points, but all adjustments should, be made
b,-fore removing the cotter pin.

e, Functioning,. Upon firing, set-back causes the set-back pin to
move backward against the resistance of its spring, disengaging the
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safety pin.

	

The safety pin

	

:r#d in the f=e by II-rile

	

inside w2l I of
the mortar tube.

	

As the shell er ,,etg

	

from the mortar tube, the fre
safety pin is ejected from the fuze under action of a compressed
spring.

	

This releases the slider of the interrupter, which -is then
forced inward b its :spring, bringing the intermediate detonating
charges in line.

	

The slider is then locked i rx the armed pas itiorr by
the spring-actuated slider luck (Q). Force of impact shears striker
pin, releasing both firing pins which are given into their respective
primers, whereupon action of the primer in the armed explosive train
is transmitted through the succeeding charges to the sheIl bu

	

ting
charge.

f.

	

Preparation for Firing.

	

When superqu i ck is desired, it is only
necessary to _ iJ-raove the adhesive tape and the utter -1.n, since the
fuze is set fu-. :1,,zperquick ac- . :err as shipped. For de! .- action } the
fuze must

	

set as describeu ,b ova,

	

fare removing the

	

cotter pin.

. FUZE, P .D ., 46*

a.

	

General .

	

The

	

46 (fig_ 161

	

is a superquick point-det

	

ating
fgaze . . It is a modification o f the

	

k. III and M-35 Fuzes and has
replaced these. fuzes for use in 75-mrn, 155-MM and larger caliber
shell fitted with suitable a cfapters

	

the Mk. III or Mk. IIYAI 2; ch, 3,
sec, TV> .

Data.

	

Length, visible, 3.01 inch as, ovec -all, 5.66 inches; weight,
0 .72 pound; thread size, approximately 12,7 threads per inch,
wenhrz .

c.

	

Description. As shown in figure 161, the fuze incorporates a
head B

	

assembly in which the firing pin D) 1!3 supported at a safe

distance from the upper detonater (F) b

	

a gilding rn-etal cup (C) .
The wall : -f the crap are sufficiently stropg to support the pin against
ordinary

	

: Ocks du:-in g handling and against initial set-back caused
by firmf

	

X : collapses readily upon ruse impact with any type of
target at c-omparative ly low velocities,

	

Partial bor e'sofsty i s provided
for by an interrupter

	

in the body (J) which, in the unarmed
position, 'uses the passage (F) between the upper (

	

and lower
(ICI) detc . Aors_

	

The interrupter is a plunnger type, in which a steel

plug or p

	

-:per

	

I) is normally beld at rest across the fine pasage
b

	

a spri .

	

H

	

but mayes outward against this resistance when
sumcient centrifugal force has been created by rotation of the shell.

The head of the M46 Fuze is painted white to aid in distinguishing
.t from the M47 . which is similar in appearance b-ut has a delay ele-

ment,

	

The head of the

	

47 is painted black-

d .

	

Upon ifiring, n o immediate action takes place,
the firing pin being held at rest b the gIic__ .Lg metal cup., and the
interrupted plunger being restrained by set-back and its spring.

	

Upon
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leaving tije muzzle of the cannon, enough Centrifugal force has been
establishe d by rotation within the bore t c overcome the forces opposing
movement of the interrupter plunger. The plunger moves outward,

op enirig the pa ssage connecting the -upper aii d love r detonator .

	

Upon

j rnpa ct, the el osi ng disk (A

	

at the front end of the froze is punctured

and the firing p ixi assembly is driven to the bottom of its cavity in the
head, The farting pin strikes the upper detonator, initiating explog i ve
action which is transmitted to the lower detonator and then t o .he
shell booster ar_ -,L bursting charges .

Preparation for Firing, Normally-, the fuze is shipped

	

-
aratelyt for assembling tG the shell just prior to firing.

	

To assemble

1)

	

errmve the aidaptcr plug fron the projectile.

After inspecting threads to insure that no foreign matter is
present which would interfere with proper assembly, screw fuze into
adapter, then tighten with fuze wrench*

f.

	

Precautions .

	

It is essential that }he felt wa§her

	

) provided
with the fuze he uncler the detonator Xcicket 1) Mange when the
f u2e is assembled to the adapter of the shell.

318 .
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a*

	

General.

	

Like the

	

46, the

	

47 Fuze (fig. 162) is adapted
for the 7 5-rr

	

-

	

155-mm, 240-min, and 1^ rger caliber steel l fated with
suitable ad-c-	s

	

Mk. III or

	

IIIAM2 ; ch.

	

, see, IV).

	

It has
replaced th6- -,1k. IV, and

	

!k. IV-star Fuzes for use with such shei :,

1) .

	

Data.

	

Length, visible,

	

.01 inches, over-all, 5.66 inches; weight .
0,74 pound ) l -read size, approximately 12,7 threads per inch,
LAWr-nherZ.

Deseriptiii ;L .

	

The I 47 is very .5imilar in appearance and con-
struction to the SA46 {par. 317), but has a delay element which
c auses the fuze to ¬unct io n wit h 0.05 -seemd delay. 'x"he delay rise mb ly

is incorporated in the explosive train betwe-en the upper and
lower detonators, and consists of a metal plug holding a black powder
pellet (D) .

	

In the functioning following i rnpact, flame from the
upper detonator X B

	

i gnitog the black powder, which bums for a
prescribed time before initiating the action o ¬ the lower detonator

. The head A) of the M47 is painted black, to distinguish it
rorn the

	

46 superquic k model, the head o F which i s painted white.

d. Preparation for Firing. Preparation for firing is the same as
for the

	

46, described in paragra0h 317.

Precautions}

	

It is -essential that the felt washer (E) provided
with tire fuze b c under the detonator socket (G) flange when the
fuze is assembled to the adapter o f the sil e, 11 .
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319.

	

FUZE,

	

*

	i ,	

,

	

,

	

Y

	

t

T

-1901

379

a

t	

General.

	

The

	

I4

8A	

fig.

163) is a selective superquick or

delay

fuze

.

	

Fithe

r action care be obtained, prior to firing, b	

e

	

ing

a

setting screw in the side of the fuze

.

The	

48A

Fuze has two

models,

one having a delay of 0

.08

second the other a delay of 0-15

second ;

the time of delay is stamped on the fuze body

.

	

The

M48 A 1

Fuze

-was originally fitted with the 0

.15-second

delay, whereas the

M48

Fuze has the OX 5-secon d delay

.

	

The

148A 1 Fuze differs ftorn

the

148A2	

in

that the firing pin in the delay-action assembly --Is not

secured

agsinst movement to the rear,	

This

is also true of the M48

'Fuze,

which dilers, in addition, in not having a centrifugal lock (P)

to

hold the centrifugal delay plungers (Q) apart at lour velocities

.

The

fuzes are adapted for use in conjunction with the M20 Booster

(or

modification) which 3_s made a manufacturing component of the

shell.

Some 49AX Fuzes modified tD have0

.05-second

delay ele-

ents

are in existence

.

b.

	

Data.

Leftgth, v isible, 3

.'74

inches, over-a 11, 4

.

S i nches

;

weight

.

1 .41

pounds

;

thread size, 1

.7-14

	

1 .'

Description .

	

The

fuze consists of a head	

A)

which holds a

:s

upetcluisk action	

B).

and a body (11) whith ho uses a dela	

ass

embly

(L)

and a selective setting device

.

	

These

main nssernbllies are con-

nected

by a tube (G) which holds the parts ffi-ml y in position, and

are

further supported by a thin-walled ogive (F) shaped to continue

the

sweep o f the o give of the shell

.

	

The

supercluick action comprises

a

firing pin	

D)

supported by a gilding metal cup (	

)

, and a detonator

.

The firing pin support is strong enough to withstand ordinary

blows

on the firing pin as well as set-back forces upon firing, but ce1-

la

pses under th e force o f i rnpaet at the target

.

The de la,	

a

ssembly i s an

inertia

plunger type and includes a, firing pin	

,

primer (N), black

powder

delay pellet (0), and a detonate ng relay charge (R)

.

Setting.

The setting device is an eccentrically positioned

plunger

(J	

and

plunge- spring	

,

the functioning of which i s

regulated

by a setting sleeve (1)

.

	

The

head of the sleeve is slotted

facilitate

t urnln g when adjusting the setting

.

	

To

enable exact

a

l ire errs ent, two register lire and the marking "

.

	

."

and `{DELAY'

are

sta rnp ed on the o gi ve of the f	

e.

	

When

the slot in the sleeve

head

is al i nd With the "S

."

line (parallel to the fuze axis), or within

15

degrees either side, the sleeve, which is thicker ou' one side then

o

ri the other, i s turned so that it does not interfere with movement o f

the

plunger

.

	

The

plunger i s free, therefore, to move outward under

centrifugal

force, and thereby open the passage for superquick action

.

When

the slot i s a lined with the "'DELAY-,' line	

at

right angles to
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the fuze axis) or within 15 degrees either aide, a section o n the -setting
sleeve rests against the plunger, securing it in the lower extTEmity of
the recess, acres the superqu i c k passage .

.

	

Safetv D

	

ice&

	

Bores ofe sup erquick *eti ors i-X pzovi ded by the
plunger J , Bums,fe delay action is provided bar the

	

20 type
booster.

f.

	

Functioning.

	

No action takes place upon firing until sufficient
rotational speed has been established to overcurn-e the resistance of
springs and set-hack force on the several safety devices. When set
for superquick action, after projectile leaves the muzzle of the weapon,
ce atrifugal force causes the plunger

	

J

	

to move outward opening
the passage. At the same time, the plunger pins

	

) l king the
delay assembly in una=ed position also move outer a-rd . releasing that
assembly in preparation for impact. In the

	

48A1 and X14 A

	

zeA
the plunger-pin lock F then swings on its pivot under iX!entrifugal
farce, pIacing are 2TM ag2 inst the inner end of each plunger pin and
thereby preventing the return of the pins to the unarmed position.

	

In
the M48, rotational force is rel-led on to hold the pins in the armed
position. Upon impact, the firing pin of the superquick action is driven
against the detonator, initiating the superqui ck action. Inertia causes
the delay action plunger tcX move forward, dtivin g tb e- primer against
the delay action firing pin and initiating the delay actin n.

	

In normal
functioning with supe rquick action, the delay action has no effect
since the superquick train

	

i11 have caused th e sh el 1 to explode b efore
the delay train can burn for its prescribed time.

	

However, should the
superquick action fail, the shell will function with delay action rather
than become a dud.

	

When set for de lav action, the plurng er which
intercepts

	

-e superquick passage is restrained from moving . Upon
im pa ct, the superquick iri rig pin and deton ator function but th e e ffect
i s prevented from being transmitted to the shell.

g.

	

Preparation for Pi ring.

	

The fuze need, only he adjusted for
the desired action, as described above. The setting racy be adjusted
at will, prig to firing, with a screwdriver or similar instrument:

	

The
adjustment cari be made in the dark b

	

not ting the position of the sIot,
parallel to the fuze axis (or within 1

	

deg either side) for -snap erquick
" .

	

"

	

action, and at r igbt angles thereto (or wit hire 15 deg either
aide for delay ("'DELAY') action_

320. FUZE, P.D., 31151A3,

	

/B0 TER, ?NUIA2.
Ire-se rip ti on,

	

The M51

	

Fuze (fig. 164) is essentially the
48

	

par.

	

18

	

%-ith the

	

IA

	

Booster (ch. 3, sac., TV) attached.
FU

	

t P.D.,

	

1A3, w'/BOOSTE T

	

21A2, replaces FTX . P.D.,
1, w B OSTFR0	1,and FUZE, RD.,

	

S IAI, w/B0

	

T R,
21 1, which must he drop-tested prior to use . The M51A Fuze
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and Booster assembly does not require a drop teat before issue or u _
The

	

5' -arid

	

51 A 1 Fuzes have -a C.O S-second delay, whereas the
ISIS IA3 has a 0.15-second dela-v_

	

The ISISIA3 Ftize and Booster
assembly differs from the

	

51A1 Fuze and Booster assern bl

	

in two
respects . first, the firling pin in the

	

51A

	

Fuze delay assembly is
socurcd against movement either forward or backward; seeend, the
B00STER, M 1 Al t has -3

	

-piece set-back pin,

	

These two features
are not present in the

	

5IAI Fuze and

	

21A1 Booster assembly.
The only difference h e

	

een the ISIS 1A I and the M51 Fuzes is with
respest to the booster.

	

The M5 1

	

l is assern b] ed with the M 1 AI
Booster, which has a 1 4-ire ch flash ho Ie in the, rotor cover, whereas
the- M51 is assembled with the M21 booster, which has a I/s-inch
flash hale . Some M51 and

	

51A I Fuzes have been assembled with
M2DA I testers so that the Fuze and Booster assernbl

	

will not arm
= ramming. The N'1 0AI Booster i s used since it has the centrifugal
pin set-back pin which the

	

1 and I

	

1AI Boosters do net have .
Data .

	

Length, visible,

	

.74 1nches, ever-all, 5.93 inches (includ-
ing bcoeer ; weight, 2,15 pounds (including booster) ; thread size, of
fuze, x .7-14N 1, of booster, -12N

	

I .

-c. Funciioning. Fxcept for the differences noted in subpara-
graph a, above, funstiwiire g of the

	

51 Fuze and modifications i s the
me as described for the

	

4

	

Fuzes in paragraph 319.

	

For details
of the

	

21A I and

	

.21 Boosters, see chapter

	

,

	

etion IV.
d.

	

Preparation for Firing.

	

Unlike the M48 type fuzes, the

	

51
type fuzes with booster assemblies are usually shipped separately,
and must be assembled in the field just prior to wing.

	

To assemble
the fuze to the projectile :

(1

	

Remove the lifting plug from the projectile .
Inspect threads to insure that. no foreign material is present

which would interfere with proper assembly.
Remove the safety (cotter) pin (C) from the booster.
Screw fuze with booster into the fuze hole b hand. There

tighten with fuze wrench .
The fuze is then ready for setting.

	

This is done in the same
ma nner as for the M48 type fuzes (par. 319) .

e.

	

DropTest for )151 and N151 A Y Fuzes~

	

Each fine with booster
In its fiber container, with point oX fuze dawn, is dripped from a height
of

	

feet through an improvised chute so that it will land SqU2rely on
a seaJd piece of woo d. This is intortded to fire the delav elements of
any fuzes which xna

	

have be

	

me armed dtrin.g ire asit.

	

Use of a
barricade is recommended. The letters

	

T" stenciled on the cover
end o f each fuze with booster container indicates that drop-testing has
been done.
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Limitation 5 and

Pmeautiun&

1)

	

An

appreciable percentage of duds may i	

expected

when

firing

FUZE

.,

P-D,, AXIS 1A3, w/B00 TER,	

21A2,

in low zones of

fife

of hovritz er

sa Th

i s is due to th-e non arming of the	

1

A2 tester

at

the Iow vel or-

-
it

i es i rl the zones

�

These i im i ration s apply Particularly

in

those listed bel

155-inm Howzt.7ers ICI1917A1,

	

1917A2,

and M1918

._

Zones 1 -and

155-mm Howitzer

	

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . ., ., ., . . . . . ., . . .__. ._, ._ . . ._

Zone 1

8-inch howitzer . . . . . . . . . .

	

. . . . . . .

Zones 1

and 2

FUZE,

P

.D.,

	

51, WBOO

TE	

M21,

and FUZE, P

.D.,

51A

1, w/BOO '1E, M21	

I,

must be drop-tested prior to issue

.

These

fuzes are authorized for e	

enc

	

combat

use orgy

.

FUZE,

PM

.,

	

I51,

w/BOO TE ,	

I2

0A 1, and FUZE, P

.D,

151

A1, w/E	

O
F
I`E

	

,

M2GAI

t

rna	

not

arm IJn low zones of fire in

howitzers,

particularly when firing charges 1 and	

in

155-mm How-

itzer

Iii

.1,

end in -inch Howitzer M1, arid when firing charges 1,	

,

and

3

.

in 15S-rnrn Howitzer I 191

SL

	

It

is recGmmended that for

these

fuze and bocyster assemblies double drop test he performed at

the

gun position

.

P.

D

.,

	

n IVL+t 3,

	

X

M21A2, AND

M51

AX-MOD

.

	

#

	

-
,4130

TER

.5

	

.

0 L

General.

	

The

	

1

A -	

a

d

.

	

,

and	

1

A1-Mod

.

3, are rnodi-

ficatioXas

of the	

51A

	

and

	

51

	

1

Fuzes, respectively, to adapt this

fuze

for use with the	

10

	

8-inch

High-explosive Shef

.

	

The

pnin-

cipal

differences are that the ogive is omitted from the modified fuze

and

the flash tube is replaccd by a Ic)nger tube so that the fuze can

be

assembled within the windshield of the M103 Shell

.

All M103

8-iuch shell have

been refuted

with the

I 51AI-Mod	

Fuze;

future

production will be the

	

51A,3-Mod,

	

Fuze.
Data,

Weight, 2

.47

pounds

;

thread size, 1

.7-14N

	

1.

e.

	

De;qeri

p

t i on .

	

Since the fuze can not be reset by means of the
setting screw when -assembled to the shell, the setting screw in the
fuze body riot visible when the fuze is assembled to

	

e shell) is
always set for superquick action, so that the superquick is always free
to arm under centrifugal force.

	

Selective delay (0,05 sec) or super-
quick action is provided for b

	

use o f one ofr two beads provided with
the fine. One head is inert ; the other contains the superquick action
consisting of a striker and firing-pin assembly"

and a, detonator

.

When

delay

action is required, the inert heart is used

.

When superguifik action

is

required, the inert head is unscrewed from the shell and replace d by

t

he snpe,quick anti on

.

s shipped astern bled to the - i nch 10 High-

explosive

Shell, the fuze is fitted with the inert head (for delay

action) .

	

The

two heads are distinguished b	

differences

i n the end,
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the inert head is sol id brass, whereas the superguick head is clos ed b
an aluminum disk, crimped in place. For shipment Separately from
the shell, the flash-tube hole in the body is closed b

	

a body closing
plug which is removed when the flash tuft- is to

	

assembled to the
fuze. The appearance of the fuze when assembled to the shell is
shown in figure 143; the meehani&n is shown in the illustration of the
M4$A Fuze (fig. 163).
d.

	

Alternative Fuze. A retaining screw, packed in the box with
the projectile, is int-ended far use only %k-ith the in-ert bead -when this
fuze i-s replaced b a time faze . The time fuze does not have an
extended #asb tine, hence the retaining scr-ew is necessary to secare
the head to the windshield of the shell,

. Preparation for Firing . Since the faze is shipped arranged
for delay action, the projectile is fired as shipped when delay action
i s required.

	

To obtain su pergu ic k act i ors :
(1)

	

Unscrew the delay head from the point of the projectile with
the fuze wrench provided for this purpose.

Assemble superaquick head in place of the delay head and
tighten with the fine wrench.

322 . FUZE} P.D ., M521 M5 BI AND M5 B .
a,

	

General.

	

The

	

52B1 and M52B

	

are manufactured alt na
tives of the 15

	

(fig 165)F Whereas the M52 'has an al=inurn
head and body, the 152B1 is made of plastic materials while the

5 B

	

ha a plastic head and an alurninum bed-y.

	

1n other respects
the fuzes are identical.

	

All models are stands rd for 60-mm and
1rmrp mortar shell, having replaced the M45 Selective-action Fuze

for current manufa

	

ur8..
Data.

	

Length, visible, 3 .

	

inches, over-all, 3-47 inches ; weight,
MI52, DAS poufI

	

SM., 0.29 pound ; thread size, 1.5-12 F=l.
De:srription *

	

The fuze i s a single-action superquick type with
a direct-action firing device, tt consists c f two major parts: a head
D) which holds the firing p iny assembly; and a body (L) which con

tains a slider meth an isrn (F), a detonator (I), a

	

stew lead-irt (J),
and a. tetryl booster pellet (K) in a booster cup 0

	

screwed into the
base of the fuze body.

	

The firing pin a ssernbl

	

consists of a firing
pin f

	

secured to n cup-shaped striker (A). The striker is sup.
ported b a spring B) which holds the firing pin at a safe distance
frown the detonator during the flight of the projectile . The entire
firing pin assembly is held within the fuze head b ' a pin (E) near
the pointed end of the firing pin_ Poresafety is prided far by Means
of a slider-type interrupter which, in the unarmed position, holds the
detonator out of alinement with the firing pin and the booster lead-in.
The slid-er is locked i n the unarM ed position b

	

a safety pin
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the safety pin in turn is held in locking position b a set-back pin
(N).

	

Positive safety during shipment and handling is provided

	

a
safe

	

wire -	) which prevents the set-back pin from moving,

	

This
safety wire mus-t i

	

removed before firing.

Functeouiri .

	

Upon firing, after removing the safety wine, set-
hack causes the -set-back pin to move back-ward against the resistance
of the spring.

	

This releases the safety pin which, after the shell has
emerged from the mortar tube r is ejected from the fuze

	

its spring,
bringing the detonator into the ol i oeel

	

a.med) position .

	

While the
shell is in the mortar, the safety pin is wept in the frze by the inner
wall of the mortar tube.

	

The glider is locked in the armed position
by the Spring-activated looping pin (H) . Upon impact, the striker is
driven inward, compressing its' spring and carrying the firing pin
against the detonator.

	

Action of the detonator is transmitted throe gh
the booster lead-ire to the tetr l booster pellet arid, thereby, to the
bursting charge of the shell.

Preparation for Firing.

	

The fuze requires no preparation for
firing other than removing the safety wire .

	

This should

	

done just
before wing, and at no other time.

a.,

	

General.

	

The

	

55 Fuze (fig. 166) is standard for use with
81-znna high-explosive ammunition when delayed functioning is deL
sirrd.

	

It replaces the

	

45 Selective-action Faze for such purposes.

b.

	

Data..

	

Length, visible,, 3.36 incites, over-all,,

	

.47 inches; weight,
0.54 pound ; thread size, 1.5-1 NF-1 .

De

	

ription.

	

The fuze is a single-action type wth a dir

	

t-
ac:tiozi firing device.

	

The body and mechanism therein are identical
with that of the M52 Mortar Fuze (fig. 170 .

	

However,, the head
(D)is fitted with a delay assembly (E), and a short plug-type

	

ng
pin 13 w=ith a, nipple ;at one end and riveted at the other end to a,
thin a lurninum -ailo

	

disl<

	

A) which forms the striker. Normally, the
firing pin is held at rest by a shear wire (C) .

	

This wire is sufficiently
strong to withstand ordinary blows and the set-back created ups
firing, but is sheared or bent upon impact at the target, allowing the
nipple of the firing pin to corne into contact with a primer

	

F

	

in the
delay assembly.

	

The delay assembly consists of the primer, a black
powder delay pellet

	

which is loaded to cause the fuze t o function
with 0.1-second delay, and a relay charge

	

H) of lead atide.

Functioning .

	

Upon impact the firing pin is driven against the
primer.

	

Action of the latter ignites the black powder.

	

After burning
for the prescribed time, action of the lead rude is initiated.,

	

The
detonat-or 1 in the slider (K) of the interrupter having been
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brought ; -itc alineme nt in the same manner as in the

	

Fuze
par. 5

	

and lacked in the armed position by the lock pin

action of the relay charge is transmitted to the detonator and, thereby,
to the booster lead (I

	

and booster charge (N).

	

The booster charge

i n turn causes the shell to explode.

Preparmiorr for Firing.

	

There is no preparation other -than
removing the s :afet

	

wire (0) .

	

This should he done just before

firing, and at no other time.

a . General. The

	

54 (fig, 167) is a selective superquick or
tirra e -action (to 2 5 sec

	

type.

	

The fuze is usually ii&ed i n conjunction
with the

	

20 type booster, which is-made a manufacturing compo-
nent of the she ll when the fuze i s to he -assle mbl ed thereto.

	

The M54
is of the same size, shape, and weight as the

	

48, which is used with
shell in 1he same cali

	

rs for impact functioning, and has the same
ballistic values,

lo.

	

Data. Length, visible, 3.76 inches, over-all, 4.57 inches : eve i ht,
1 .42 pounds; thread size, 1 .'7-14NEi-1*

Description,

	

The fuze consists of three major parts; a dosing
cap or head (A

	

containing the superguick -impact elements

	

B,

	

i E)
and the time-action plunger (F) ; twD time-train rings. one fixed
to the body and the other movable (P) F and a body X

	

) containing
a time-action strik-er (H) and primer (I), a Magazine charge T),
and an interrupter (

	

.

	

The superguick action i s identical in -con-
struction and functioning with that in the M49 F'u2e except that the
. nterrupte r incorporated in the body c f the fuze has no setting sleeve,

ing automatic and always operative regardless of fuze setting .
Hence, the fuze will function on impact unless prior functioning has
been caused by the time action.

	

The time action is tXrrpi cal of
powder-train types and i s in it is tpd upon firf ng by the time-action
plunger under set-back. The fixed upper and moveable lower time
rings hav . . :.- turnnel-shaveel slot or groove in their lower surfaces
which is

	

. :d with compressed black powder (N) . One end, of the
lower-ring powder iraln is connected by a pellet (0

	

to the upper-
ring train; ore end o f the upper t raiin is connected by a pellet (L)
t o the t i r.:-FX-action primer.

	

Movement of the lower ring in relation
to the fixed Lippe r ring tm d a. pellet

	

in the body determines the
time of functioning . Counterclockwise turning of the lower ring
(viewed from the point of the fuze) lengthens the time by increasing
the amount o f powder which must burn in the upper and l o;ve r rings
be fore the flame reaches the pellet in the body and is transmitted
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tbereb

	

to the body and magazine ebarges.

	

For setting purposes, the
lower ring is graduated to 25 ponds, with U.2--scccnd graduations,
and a register line is engraved on the body.

.

	

Safety Devices .

	

When used with the

	

20 type ester, bore-
safety is provided bar the arrangement of the booster mecham'M.
Provision is also made far boresafe supe uick action b the inter
rupter, which shuts of¬ the superquick flash hole (J

	

until sufficient
' rotational speed has been established.

	

mete cup-shaped 'support
C) which is sufciantly strong to withstand initial set-back holds the

superquick firing pin (B away from the detonator E) until impact
at the target.

	

When the fuze is set safe ("S"), the tirn &=train rings
are so positioned that either or both may burn without causing func-
tioning of the succeeding elements in the time train. To prevent
ftmetioning with i ri dangerously short time limits., a safety disk incor-
porated in the lower time ring covers the body pellet and prevents its
ignition when the fuze is set at less than 0.4

	

c=6. A pull (safety)
wire (ID) and a shear pin (

	

are fitted in the time-action plunger to
prevent accidental functioning of the plunger prior to firing, The
safety pull wire must be reinoved hefore firing.

Functionine

	

Upon firing, with the safety wire rein oved, set-
back cause the tune-action plunger to shear the shear wire and force
the striker against the primer. The primer dash ignites the black
powder train in the upper time ring, which then bums at a relatively
uniform rate. The burning pre grosses until the flame contacts and
ignites the pellet of the graduated (lower) time fing, unless the fuze
is set at safe ("S") . In this event, flame of the upper train cannot
contact the graduated time-ring pellet since the leer-ring pellet is
covered b

	

the s01id park of the upper ring, and time action st cp s at
this point .

	

Upon ignition, the pellet transmits the flame to the gradu
ated time-ring powder train,

	

bich burm in manner similar to that
of the upper ring . After burning for a time determined by the fuze
setting, the Hame contacts and ignites the black powder pc I let its the
fuze, body tin] ess the setting is less than 0.4 seccnc. In this event, the
flame is iinterrLipt ed, before making contact with the body pellet, and
Mme action is stepped at this ipoinlt+ When ignited, the body pallet
tram,its the flame to the body charge and, thereby, to the magazine
charge.

	

This charge initiates action 0 f the booster uriless prior func-
tioning he

	

been caused by the superquick action oil i mapact

	

This
superquick action becomes armed when sufficient rotational speed has
been established to force the slider of the interrupter out%, .,ard against
the resistance 0f its spring, and thereafter remains operative until
impact unless the tune action bas completed its functioning during
-night 'Upon impact, the firing pin support collapses 2nd the firing
pin strikes the superquic

	

detonator.

	

Action of the detonator is trans.-
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to i tted directly to the shell booster through the uninterrupted $,ash
hole. The fuze will function on irnpac, therefore, with superquick
action] when the time setting is set for a time greater than the time
of flight ur otherwise fails to complete its functioning. The gases
farmed by the buwring of the powder train escape through the -closing
disk; (M).

f.

	

Preparation for Firing.

	

rior to firing, with either superqu ick
or t itne setting, the safety pull wire must h e removed from

	

n fuze
(pull free end of wire off fuze and out of hole).

	

If superqu ick ae tiGn is
required, the graduated time ring can be left as shipped set at safe
("S") er be set foz a time greater than the time of flight .

	

If time
action is required, the graduated time ring is set for the required time
o f burning b

	

means of a fuze setter.

325. FUZE, T , 1-55 Z,

	

/B00*' R, M I *

a.

	

DeseripIion.

	

The

	

5 S

	

2,

	

I55A1, and

	

55 Fuzes (fig. 158
are identic2X in ever] respect with

	

'4 Fuze (par. 324) except that
BOOT 1 M 1A , 321A1, 121, respectively, is a manufacturing
component of the fuze. The only difference between the

	

l 5A ,
M55A 1, and

	

5

	

Fuzes is its the

	

booster with which each is assemblec.
See chapter

	

, section

	

for a deseriptien cf the boosters.

b.

	

Data.

	

Length, visible, 3.76 incheX, over-all,

	

.q5 i nebes (in-
cluding booster) ; weight

	

,16 peands. (ire cludiribooster r thread size,
of fuze, 1.7-14

	

1, of booster,

	

-1 N

	

.

Preparation for Firing . The fuzes are shipped separat-ely
from the shell with which th-ey are used, for assembling to the projec-
file in the fief&

	

This is done by :
Removing the shipping plug from the projectile.
Examining all threa d-X to insure that no foreign ]natter is

present which may interfere with proper assembly.
Screwing the fuze with hoc st er int o the fuze hole by hand,

then 'ti ght

	

ing with a fuze wrench
Removing safety pin (C) from the booster.
When thus assembled to the projectile, the fuze i s

	

t for
the required action as described in paragraph 324 for the M54 Fuze.

326. FUZE ., P.D.,Air .

a .

	

General,

	

The M56 Fuze (fig. 169) is kno

	

as a supersensi
tive type because its, Mechanism i s arTa ng

	

to function on light im-
pact. 1t is used with 37-mm high-explosive shell in both antiaircraft
and aircraft guns.
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Data.

	

Length, visible, 1.74 Jnches, over-all, 2 .21 inhe-s- weight,

0.17 pound; thread size, 1.1:25-20-NS-1.

.c .

	

Description .

	

The fuze consists of two main parts : a head

assembly ; and a body L containing a booster charge

	

and an
interrupter (1

	

which holds a part o: the explosive train connecting
the booster with the detonator (H).

	

TLe head a,Xsembly i:s made in
three parts : the head pamper

	

F"

	

the

	

pSS ,Xrr+ of y (

	

, vhinh
sarews into the base o f the head

	

and a ,.ose Xr) .

	

The nose bolds

the firing pin

	

X. ard screw-X; into the nX er end of the head in such
a manner a s W lc n'- a recess below the firing pin.

	

HaJ-U.Lc :.ins (I' ;
and a coiled spring

	

D

	

are positigned in the recess !so as to lord the
fixing pin in an unarmed position prior to grin . The front -end of

the nose is closed b

	

a tb i n aluminum disk

	

A

	

to prevent interference
with the proper fun etinning due to foreign matter or air res i staryee.
Safety in handling prior to fi rirX & and during travel 1 brough the bore
of the gun after firing is provided fur by the half-blocks and inter-
rupter devices. The

	

held the fuze in an unarmed condition until
sufficient rotatienaJ force has been set -up to overcome the- resistance
of springs., set-back, and frictional forces,

d.

	

Functioning.

	

The rnechanissn does not move immediately
after firing due to the resistance of springs, set-back, and frictional
forces.

	

When suffici ent rotatic nal spec d has

	

en establi shed to offset
the re sistances,, the slider (J) of the interrupter moves outward, bring-
ing the slider charge

	

into alinement with the detonator and
tester,

	

While in the bore, set-back causes the firing pin to ~seat
firmly in the half-blocks preventing there from flying outward,

	

Upon
leaving the bore, the firing pin "creeps" forward, and the half-blocks
holding the firing pin in unarmed position can now move outward
under centiif ugal force, leaving the firing pin in a, "'floating" position
with an unobstructed passage to the detonator. In this position, the
fuze is full

	

armed.

	

Upon impact, the thin closing disk is perforatedh .
or the head is crushed, depending on the force of impact.

	

1n either
ease, the wing pin is given against the detonator. Action of the
detonator is tra mitted through the slider charge to the T oAert
which then causes the shell to explode.

e .

	

Preparation for Viring.

	

'.,`here are no preparations.
AUTI()I : Fuzes with perforated or f

	

rf

	

t clog disks will
not firms.
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327. FUZE, P.D .,, M57%
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327-328

a.,

	

enera 1 .

	

The

	

57 Fuze (fig. 170) is essent i ally the

	

48 F

	

e
modified to a single-action superquick

	

e bar omitting the delay

eIernent, and is of the same size, shape, and weight.

	

The conversion
pr aryTides a more -suitable fuze for use with chemical shell, where sur-

face burst on impact is desirable for the rr:ost effective results, The
M57 is used primarily

	

`ith 75-mm howitzer thernic al shell, and in

ca rijunction with the

	

2

	

Booster in 105-mm howit zer them i cal shell.

See chapter

	

, section I

	

for beoae rs .

	

e booster is a manufactur-

ing competent of the s1h el l.

b .

	

Data .

	

Length, visib1e, .74 inchess over-all, 5 .9

	

inches

	

includ

ing booster ; weight,

	

.14 pounds ; thread size, of f=-e, 1.7-14

	

1, of

booster, 2-12

	

1 .

c.

	

Deacri pLion.

	

The superq uick element (A) is identical in con-

struction and functioning to the M4 8A2 (par. 319) except that there

is rzo setting sleeve on the centrifugal -interrupter

	

B

	

and there is no
delay assembly.

d .

	

Functioning. - For details on functioning, see paragraph

	

19.

e.

	

Preparation for Firing.

	

There are no pepara'tions .

a,

	

De

	

r`iFtion.

	

The

	

61A I (fig, 171) is esseatiaIl

	

the M43A4
Fuze with an extended comical nose .

	

The long pointed shape is re-

quired to adapt the fuze to the sweep of the 120-mm Antiaircraft

Shell

	

7 t for which the fuze is provided, Aside from the difference

in contour* the M61AI and M4 A4 are 1ike in construction and in

functioning

	

see par. 31S for details o f arrange rnent and func:t inning ,

including safety devices and the minimum safe setting time of 0.6

second, as well as the tOTque requsred to torn the movable cap.

	

Simi-

larly, the M61 is tb-e same as the

	

4

	

except for the diferencc

in shape and weight.

b .

	

Data. Length, visible, 6.867 inches, over-all, 7'.677 inches;

weight, 1,6

	

pounds; thread size, l.7-14N

	

1.

c;

	

Preparation for Firing.

	

The fuze-is prepared for firing in the

same manner as described for the M43 Fines in paragraph

	

15.
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329.

	

FU, P.D.,

	

i
General.

	

The

	

A1 Fuze (fig. 172

	

is a single-action fuze
intended to . f=cdon with superquick action on light impact.

	

The
fuze has been superseded as standard for 40--mrn antiaircraft shell
the Mk .

	

7

	

Ta

	

and

	

71 Fuzes, which it resemble, but wi11
until present stocks are exhausted.

16.

	

Data,.

	

Length,

	

sibl-LtX, , 1.91 inches, over-all, 2.52 inches} weight,
pound; thread size, 1 .1

De-gimp Lion .

	

The fuze consists of a die-cast aluminum-alloy
body (C) holding a firing pin D) and a st-tiker or plunger (B

	

in
the forepart, and a rotor device in the rear portiorL A booster cup I
with tetr l buster pellet (H), screw

	

Into the base end of the fuze,
completes the a ssernbly. The firing pin and the striker are in a "float-
ing" poslti

	

in a brig narrow recess . The recess is closed at the front
bar a thin aluminirrm disk

	

which prevents the entry of foreign
naatter into the fuze and also shuts of air resistance during flight .
The front end of the rXtOr F) cones the firing pin and striker within
their recess so - long as the rotor is in the unarmed position..

	

In the
unarmed position, the rotor also holds the detonator (E

	

out of al iree-
naent with the rooster.

	

The rotor is locked i this position by two
centrifugall

	

operated lock pi

	

which are held in the locking position
her a

	

ring.

d.

	

Fnnctioninw.

	

After wing,

	

'on. the development of sufficient
M

	

UP
centrifugal force rotatXorial weds between 10,000 and, 20,000 rev
per ruin), the pins move outward against the resistance of the spring .
The rot-or then swings into armed position, btin ng the detonatcT intD
al inement and leaving the firing pin free to contact the detonator u
impact. Upon impact, the striker is given inward forcing the firing
pin against the detonator. Action of the detonator is transmitted
through the buoster lead ( to the booster pellet and then to the shell
bursting charge, causing the shell to explode,

,e.

	

Preparation for Firing. There are no preparations.

330.

	

FUZE } TIME (FIXED) 7

	

65.

a.

	

General*

	

'The 165 Fuze

	

fig. 173) is a simple time fuze used
with the 60-mm Illuminating Shell

	

33x to obtain the delay in funcX

tinning required far the most effective illumination. It differs from
the adjustable powder-train

	

s in that the burning t=e is axed at

15 seconds, 'and therefore does not have a movable time ring cr
require adjustment. This delay permits the round W be at -its opti-
mum range and height before the illuminant begins to burn,

Data.

	

Length* visible, 1.875 inches, over-a1L 2 :X 3 inches s,

thread size, - 0N -1.
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c.

	

be

	

ripiion .

	

The time train is :a "awder-train t p, tX consisti;
of a primer (E), quick match (F), a t' .k-ring charge H ioadeu
for a prescribed time o f burning, a body pellet (1), and an expelling
charge

	

, Powder elements other than the quick match and time-
ring charge are held in a die-cast body.

	

The quick match and ti _rae--
ring charge are assembled in the time ring (G), which is essent i a, : l
a large washer grooved and drilled to hold the charges.

	

A head
seating the strik-er (C) screws On tO 2 threaded neck on the body Q),
holding the time ning secur-e l y in a fixed posit -Ion.

	

A safety (cotter)
pin

	

A

	

and a shear wire (B

	

pass through the head and the striker.
The cotter pin provides positive safety during handling prior to firing.
The shear wire holds the-striker at rest until broken or bent by set-
back forces on firing .

d.

	

Functioning.

	

Upon firing, set-lack causes the striker to mope
rearwar d with SUffiCient fOree to shear of beend the shear wir-e and
strike the primer . The flame from the primer ignites the quick rnafchx
which, in t ,irn, ignites the! time-ring charge.

	

After the flame of the
time-ring charg-e has completed its circle about the tirrie ring, it ignites
the body pellet. 'fhLc:, body pellet then ignit-es the expelling charge.
Flame from the latter passes through the apertures in the expelling
charge zeta,ner disk (L), igniting the illominant of the shell .

e.

	

Preparation for Firing.

	

There is no preparation except the
Ternova 1 oa t he sa f et r

	

otter

	

pin, just prior t

	

firing,

a.

	

General.

	

The I 67

	

2 Fuze (fig, 174) is a mechanica ] time
L:ze used with high-ex plosive shel l in caIi

	

rs from 4. 5-inch to

	

-mm
field weapons only),

	

Due to its longer time rang, the fuze also has
repIaced the T- ' ; 5, M5 5A I , and IV15 5

	

Fuzes for use for high-'burst
ranging.

Data. Long-kh, vigible, 3 .74 inches, over-all ., 5.93 inches in-
eluding booster) ; weight, 2,14 pounds (including becster , thread size,

-1 T -1 .

c.

	

feeer

	

The M67

	

2 Fuze has the same size, weight, and,
shape as the . w44 , and like it,has no impact element . The tir. . . action
is based on the same clockwork prinX--.ple, and functions similarly ex
cept .that escapement and gears of the Mfi7A

	

are set to give a fonc-
tionirrg time up to 75 seconds, and the -safety l-eaf prevents functioning
when the fuze is set for l-ess than 1.5 -seconds. The setting register (B
i s engraved with 0.5-sec Dytd graduations up t o 75 seconds, a zero line
(C), and a

	

(

	

line D) . The fuze is set safe as shipped,
safety

	

r re

	

A) extends through the fuze body and the firing pin, pro-
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viding positive safety during the handling prior to firing,, This wire
must

	

removed when preparing the fuze for firing,
d.

	

Preparation for Firing.

	

To assemble the fuze and booster
-assembly to the projectile

(1

	

Remove the shipping plug from the projectile.
Inspect the fuze hole threads to make certain that no foreign

matter is present which may interfere with proper assembly .
Remove safety (cotter) pin Er from booster.
Screw the fuze and booster as mbl

	

into the projectile b
hand and tighten With the fuze wrench .

When the froze is assembled to the projectile, it

	

only nec
essary ta remove the safety wire (A

	

pull Gad of wire from hole
and slip the wire off the head) and then set the fuze for the desired
time of act-ion by means of the, fuze setter, to complete the prepara-
tion for firing.

FUZE,

	

;

	

.*

	

.

a.

	

General. The

	

71 (hg, 175) is a relatively recent type of
superquick fuze. It has been adopted as an alternative fuze for thL-

k, 27 (Navy) Fuze in 40-mm ammunition .

b. Data. Length, visible, 1.900 inches ; over-aU length .45 inches ;
we

	

ht, 0, 2 pound; thread sin e 1.18-14NS-

	

H..

e. Description and Functioning. The fuze is esgentially a
emple-design rotor rn-echinism housed in the

	

k. 27 (Navy) Fuze
bo<jy

	

. In outward appearance, it resembles the

	

k- 7 Fuze
illustrated in figure 181, having the sae body (C), l

	

ster housing
(I), and booster charge (K) . However, internally the two fuze X; are
different in a uumber of respects. The

	

71 Fuze mechanism consists
of: a firing pin (B) and firing-pin bead (A), and a rotor (N

	

contain-
mg the detonator (F and the set-bank pin (E) . The rotor is a cyl-
indrical type (as contrasted to the disk or wafer type as in the AM. 7
Paze

	

ofa length about 1 1 2 times the diameter . A rotor housing (D)
holds the rotor and the end of the firing pin -in position .. The detonator
is inserted diametrically across the axe of the rotor, and no=ally
is held out of alinement with respect to the wing pin and boaster
lead

	

J) by the set-back pin.

	

The ends of the rotor are slotted (G)
in such a manner as to cause unbalan i n the rotor. Upon firing and
after the set-back pin has moved rearward to release the rotor} the
rotor rotates to bring the detonator into a] inement with the firing pin
and b

	

ster

	

) when centrifugal force has become great enough to
overcome friction caused by set-back force,

	

his s=e principle is
appiigd 3n the 3 74 Fuze described in paragraph 333 and illustrated in
figure 175,

d.

	

Preparati nn for F Firi ng.

	

There is no preparation for firing .
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a.

	

General .

	

The

	

74

	

fig. -176

	

is a relatively recent model

point ftize Containing a direct-action firin g pin and a

	

emple-ty

	

rotor.

The fuze i provided far use with ,tie M9

	

practice Shell m the 3'7-mm

ubcalfber Guns, M 12,

	

13,M14, and M1916. It is used tc unite the

black powder spotting charge of the shell and dmg not requira or have

a booste r .

b.

	

Dalr.

	

Length, visible, 0.965 inch, over-all, 1.43 inches ;

	

eight,

0.21 pound; thread

	

e 1.1 5-20NS-1 .

De riptiont The fuze oansistSL

	

a zinc-alloy body

recessed at the iorward end tG hid the firing, pin (A), and recessed

again at about the middle of the fine to bold a rotor housing (

	

and

rotor assembler. The base is closed b a zirnc-allay plug H) which

screws into thc- body, serving both to close the base of the fuze and

to hold the rotor housing assembly firmly in position in its recess. The

rotor bousing is drilled trough, at right angles to the long axis of the

fuze, t o provide a recess for the rotor . The rotor is a cylindrical

steel asse

	

hlv slotted and weighted with two lead plugs (F

	

at one

end and drilled is two places, one 1o hold the detonator

	

E), the only

explosive assembly in the fuze, and the other to provide a recess for

2U-shaped set-back pin (D).

	

In the unarmed or interrupted posi-

tion, the rotor holds the detonator diagonally across the main fuze

ax; s an d away from the hriag pin, provi ding fof safety in

	

nd ling and

during firing. The rotor is locked 'M the unarrnect position by the set-

back pin..

Functioning.

	

Upon firing, set-back causes the set-back pits to

move rearward into its recess. After the friction due to set--back is

o rcorne, the rotor is free to turn under the action of centrifugal

force , thereby bringing the detonator in line with the firing pin. The

firing pin remains in a lostmg" position until impact, whereupon

it is driven reward into the detonator. The dash from the detonatur

mites the black powder charge of the shell,

Preparation . for Firing.

	

There is n preparation for firing .

334, FUZE, P.D ., MS"O,

a.

	

General.

	

The M75

	

fig. 177

	

is provided for use with

	

Q- rn

high-e plQsive-incendia rer ammunition .

	

It is used with the recent

matcbed-balliitic sb,X11, whereas FUZE, PD., 253 Mk. TI-III (par. 340),

which it resembles, i s used with older shell .

	

It is a singleact ion t

intended to function with instantaneous percussion action on impact

with light materiel surfaces, Like the

	

5

	

k. II-Ill Fuzes, its de-

sign differs from the ordinary in that functioning is initiated on irn-

by the set-forward farce of the detonator charge or b

	

pieces of
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metal fro

	

the body striking the detonate; charge.

	

Hence the striker

or firing pig mechanism usually found in point-detonating fuzes 3s

omitted in this design.

1). Data . Length, visible, 0.84 inch ; overall length . 1,20 inches ;

weight, 348.0 g.airts; thread size, 0,5625-32N -1,

c.

	

Description.

	

The fuze is made up of tvVO major parts : a bode

with an air space in the forepart of the fuze, and a magazine containing

the explosive train which is screwed into the base of the body- . The

explosive train consists of a mercury fulminate detonator, a relay

charge of lead azide, and a tetryl booster charge. Since there are no

nt erru pter or oth er sa f e t y devices, the fuze i s considered no nbotc safc .

Functioning.

	

Upon X,drtg, no action tapes place until impact.

Upon impact, the he-ad Is crushed : the sa -forward force of the deto=

nator change or pieces of metal from the bode striking the detonator

charge initiates notion of the detonator. Action of the detovator in

turn initiates functioning, of the booster cap or relay charge . which

causes the booster charge to detonate . The beater action causes

the sLbell to explode .

tX .

	

Preparation for Firing. There iS nD preparatiorn for firing.

FUZE
.

E .

	

0 I ,S

	

.

	

jNl7 7

	

0'

	

-8335.
,

a . eiaeral,

	

This fuze (fig . 179) is a combination time and super_

quick fuze which provides either impact action or time functioning

for air bursts of

	

1Xmrn mortar M56 H,E_ Shell and

	

57

	

P Smoke

Shell .

Data.

	

LenVh, visible 3.77 inches, over-all, 5.00 inches ; thread

=e, 1.5-1 NF-l .

X.

	

IX

	

XcriEX X inn.

The time eiernent of this fuze consists of the powder-train

time rings used in FUZE, T Q,

	

54 (fig . 172 and par. 324) which

are graduated fro rn 0 to

	

5 seconds ; numbered every second and

calibrated even 0.

	

second .

	

A marking "S" also appears c n the ring .

slot in the graduated time ring arid another in the body of the

f uze are pro vided for scttin g the fuze by me ans of a faze se tter.

Impact action is obtained b

	

setting the fuze to "Sea or to any

time setting greater than tine expected time of flight . When issued,

the fuze will be found to be set to "S, ''

	

uperquick action is always

obtained when functioned by impact .

The safety elements incorporated in this fuze consist of a

bore-riding safety (H) pin similar to that in the M52 and 5 Poirrt-

detorrating Fuzes and :a shear pin (D) which supports the time-action
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per.

	

Two cotter pins with pull rings, secured toge

	

er b

	

a

	

c,
3ssembled to the fuze . The bare-riding pin passes throat

	

a
simer assernbl

	

(I

	

carrying the detonator

	

L) which iR normally
out of line w3- : - : the firing pin

	

A) and booster lead (N) .

	

Aset-back
pin

	

1

	

secures the bore-riding pin in plane and one of the Cotter ping
(J) passes through th is set-hack pin preventing accidental movement.
The ether cotter pin

	

C) passes through both the delay plunger assem-
bly (B) and firing pin preventing premature movement of- these as-
semb l iesX

	

In addition, a X,pring suppofs the firing pill .

Functioning.

	

Priar to firing, both cotter pins and pull rings
must

	

r emove& When ireds set-hack causes the time-action piunger
to break the shear wire and strike the time-train primer

	

E

	

and
ignite the time train, through the pellet F" provided a time setting
of 0.8 second or :-o ore has been made+

	

.t the same time, set-bank
retracts the bore--ding set-back locking pin which releases the re-
rilding pin .

	

This pint is ejected by its spring from the fuze as scan as
the shell leaves the mortar tube.

	

The slider assembly is then moved
bar its spring so that the detonator is in line with firing pin and meter
icad. A guide pin

	

) keeps the slider as

	

rnhl

	

alined properly. If
the fine is set for time action} the powder train bums for the designated
tune and initiates the relay pellets

	

) whicha in airs, initiate, the
detonator. '*` Yus dotorla tee the booster (0

	

and the explosive charge.
Upon impe. . t he firing pin i s depressed against its spring and ides
the detonator in the slider assembly, which in tum sets off the booster
and explosive charge,

e.

	

Preparation for Firing.,
Examine fuze for the lure-riding pin (H),

	

If rot present, .
dispose of the rounds in accordance with regulations for disp

	

:X of
unsafe ammunition.

(2)

	

R --rove both cotter pins (

	

and

	

.
Sc. - fuze for impact or time action, as desires.

336.

	

FUZE CO

	

MAT

	

7 21-SEC, A117 .

a.

	

General, The M1907M Fuze (fig. 179 ' is a combination per
cussion and time to 21 .2 sec

	

fine which is now reserved for t

	

with
shrapnel. The time action is similar to other powder-train
However, the fuze differs from similar fuzes of more recent design in
that it

	

s no detonating charge in either the irripact or time aeon
since iis fun

	

ion is to i gnite the black pawder . charge i n the shraprrel
It will function at all settings from 0 to X 1-

	

sevond:s, a camisker effect

ring obtained with shraipneI when the zerc) setting Ls used The fine
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is assembled to the round as shipped arid is prote~red during shipment
by a waterproof cover .

b.

	

Data.

	

Length, visible, 1-75 inches, over-a ll x 2 .57 inches: thread
si-ze, 1 .7-14N 1 .

c.

	

Dcberi pain rr.
Tr

	

E Amorq . T

	

b

	

L) c, : the fuze i s recessed to hold
a black powder - magazine charge (P

	

and percussion-action assembly,
and to pxovide a guide for the concussion plunger D

	

of the time
a

	

iQn.

	

The outside of the body is shap_.Fd to provide a shoulder on
which is seated the movable low-er graduated

	

time ring

	

and the
1. .{ed upper t:me ring (F). The forward end of the ' :X-_d

	

is closed
by a closing cap A) with an umbrella-like head. Th X? closing cap i s
vented (B

	

to pe=It the escape of gases generated by the- burning
powder of the tune rings_ Each ring has a tunnel-shaped slot or, groove
in its lower surface which is filled with compressed black powder.
One erg d of the -upper-ring powder train is connected to the lower-
ring powder train by a pellet (1) ; one end of the lower-ring train in
t urn , is connected to { -)e magazine charge by a body pellet (J) . Move-
ment of the lower ring in refnt Go c to the upper ring and the powder
pellet in the body determines the time o f functioning.

	

unterclcc k-
wise turning of the lower ring (viewed from the p oirit of the fuze)
l yingthens the time b

	

increasing the amount of powder -rhicl'i. must
bvm in th ,

	

.)per and lower rings before the flame is transmitted to
the ma ga z3 : . - Xharge.

	

lFor setting purposes, the lower ring is graduated
to 1 . seconds, with 0z2-second graduations, and a register line is
engraved en the body.

	

A safe line (S) engraved on the lower-ring
setting reg ist,r indicates a position 3n the setting in which either or
both time-train rings may burn without causing functioning of the
succeeding elements in the powder train In this position, a solid
metal portion of ;he upper ring covers the peiiet in the lower ring and
a solid part icn of the lower ring covers the pellet- in the body.

	

The
fuze is set "safe" as shpped. Prior- tea firing; the time-action plunger
containing the time-action primer i s held .at zest at a sate distance
from the firing pin

	

E

	

by a split ring (C) .
PERCUS ioN AcrioN. The percussion action consists of a

cmpl e firing-pin I

	

and plang-er (M) assembly, and a primer
which is corm cc Lt, d with. the magazine -charge by a short channel,
The firing pin is lock eel in err xinarme d posit iorX prior to firing b c tri
fu alr

	

operated plunger pins (0) . Upon development of sufficient
rotational force, the firing pin arms and remains operative ,until impact
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unless prior functioning of the magazine charge has been caused bar the
tune action_ The fuze can be set for percussion action by leaving the
f uze set c%3 fe" as shipped o r b se tting fat a t i rri e gree tor tharL the time
of flight-

d . Functioning.

T x

	

E ACTION .

	

Upon fir in g, set-suck- f(,-Xrc-es th s time-action
plunger rearward through the split ring, bringing the tune-action primer
aga i nit th e n ring pin.

	

The . fi arne f corn the primer pa sses through the
hole in the body and ignites the powder pellet (G) in the fixed upper
tune ring. The flame from this ring ignites the pellet in the lower
ring unless the fuse is set "safe," in which event the time action
becerne !3 a "dud" at this point .

	

ben set for other than "sa fe ll" the
time o f burning in the upper ring before ignition of the powder pellet
i n the lower ring i s determined by the time set-zing .

	

T rY the -case n f
zero setting, the flame from the pellet in the upper ring is transmitted
directly tD the pellet its the lower ring and body and, thereby, to the ,
magazine charge. With this setting, the shrapnel. furictlons Within 50
to 7 5 feet of the muzzle o f the gun, with -an effect similar to that of
canister. With time setttog greater than zero, the

	

llet of the lower
ring is so moved in relation to the pellet of the upper ring that the
powder train o f the upper ring must burn until the pellet in the lower
ring is rescued. The powder train of the lower ring, in turn, must
burn until the flame reaches the pellet in the body. The body pellet
th-en Ignites the magazine charge, unless prier functioning has been
e atised by impact and action of the percussion assembly .

PtncussI- T ACTION.

	

The percussion action becornes armed
shortly afto r 6 riiRg, wben cent ri fugal f orce caus es th e spring -restraine d
plonger pi ns to m ova -outward ar5 d re Iease the fizing pin, Upon impact,
the plunger is driven forward against the percussion primer., initiating
-the primer and. thereby} the magazine charge unnless functioning has
been caused by the time actio :1_

.

	

Preps,r.A k i nn for Firing.

	

The waterproof protective covering
must be removed before setting or firing the fuze . For percussion
action, the fuze may be left as shipped, set at "sale," or set for a time
greater than the expected time of ffigb t, For time action, the gradu-
ated time-train ring is set for the required tirne by means of a fuze
se tt er.

f.

	

Precautions. The fuze should be protected at all times from
moisture,

	

While the fuze 3s covered by a Ware rpr0of -cover. and the
powder trains are covered h

	

axed paper, short exposure its damp
places will allow moisture to enter. Abso!rption of moisture by the
powder will great ly alte r the tirn e of burning.
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Figare 180 - FUZE, Time,

	

1-sec,, AA ., Mk. IHAI

.

	

7 r

	

-SEC.5	A .. MK. JI f L AND MK. 111!30

	

FUZE11ME, 21

General.

	

The Mk . III type fuze fig, 180) is an early design
of antiaircx :ft fuze providing for time action to 21 seconds. It is a
redesign of the 21-second

	

omb:riation Fuze M1907M (par. 336 and
fig- 17

	

elimLnating the pe%Tission element.

1).

	

Data.

	

Length, visible, 1.75 inches, over-all, 2 .75 inches ; weight,
1 .25 pounds ; thread s :ze, l .7-14t

	

-1.

.

	

DesXrliption .

	

The on ginal model M% III was modified later
to strengthen the rose e-nd of the fuze for greater protection against
accidental funtioning due t blowg dir:ng han<iling, and thereby be
came the Mk- IIIAL A second modification, designated

	

k. I11A2a
reduced the magazine charge to 20 grain of black powder to permit
the fuze to be used in conjunction with the

	

210 Booster_ Due to the
large magazine charge (9

	

gTa i ns o f black powder), the earlier models
nnt 'be used with the M20 Booster. The

	

k. 111AI and Mk. IIIA2
Fuzes are standard for use with 3-inch ar.tiaircraft shrapnel . Prior
to the clhenges necessitating new model designat?onst the

	

k. III was
m-odified by strengthen ;ng the setting lug on the body, to -eliminate
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shearing c f this lug when setting the fuze by means or autornatic
core t inucus-type se ers . Fuzes thus modified a re de s ignated Mk. II III I .
Except for the, differences outlined above, the medihcations of this
fuze are alike ire construction and functioning .

	

In outward a ppear-
a :nce T the fuze closely resembles the

	

1907M Fuze from which it is
adapted, and has the same powder-train t

	

of time action, For com-
plete description of the time action, sbe paragraph

	

6.

Functioning .

	

Except zhat them is no percussion action, the
fuze functions as described for the

	

19Q7II I in paragraph 336.

Preparation for Firing.

	

Like the M 1907M, the

	

ik . I1l Fuzes
are protected during shipment b

	

a waterproof pr atective

	

vering.
This cover must be removed before setting the fuze. The fuze i s set
for the rewired time b

	

means of a fine setter.

f.

	

PmcauLion s}

	

The fuze should be protected at all ti rtes fro rn
moisture.

	

While the fLize is shielded by a waterpr

	

f cover and the
powder trains are covered bar

	

axed paper, short exposure in damp
places

	

ill allow

	

moisture to enter. Absorption o f moisture by the
powder will greatly alter the time of burning.

	

Each fuze should be
tested,

	

fore use, for indications of extreme exterior corrosion .

	

If
the fuze shows any appreciable stains around the time ring, the entire
round will be classed as unserviceable .

338.

	

FUZE, P.D ., AIK .

	

7

a.

	

General .

	

The

	

k, 27 (fig_ 181) is a point-detonating fuze of
Navy origin wh ir- h has been Standardized, for Army procurement for
use with 40-mm high-explosive ammunition . It closely resembles
in external appiXarance, the a1ternatlVe Fuze M71, and the limited
standard fuzes (the 64A 1 and the British 51, Mk. 1) 2 for the same
ammunition, arid, like them, is e single-action superq uick type con-
structed to function on light impact.

Data . Length, visible, 1 .900 inches, over-alb 2 .45 inches;
weight, 0 . 2 pound ; thread siz e, 1 .18-14

	

2.

c+

	

De_scriptiun .

	

The fuze mechanism consists of a firing pin (1) .
a striker ( ) , and a, rotor assembly (F holding a wafer-shaped rotor

) . The explosive train consists of a lead wide prime-detonator

	

D),
a tcttyl booster lead (B) ., and a tetr l booster charge (A). The fuze
is made up o f two major parts: a body (j) recessed to hold the firing
pin with its striker, and the rotor assembly ; and a base plug which
holds the booster load and booster charge. The base plug also serves
to s-ea t the rotor assembly securely i n its recess when the fuze i s
rise misled. The rotor is s o seated in the rotor assembly that it can
revolve only on an axis perilend icu"a r to the major axis o f the fuze,
and normally ho 1d s the primer detonator cut of al i nemerit with both



TM 9-1901

ARTILLERY AMMUNITION

fr!grjre 781 T FUZE, P .D. t Mk .

	

7 (Navy)

284

RA PD &D873



TM 9-1901
329-339

FUZES, PROPELLING CHARGES, PRIMERS, AND OTHER COMPONENTS

the booster and the firing pin . Two centrifugally actuated plunger pins
(E) under spring tension look the rotor i rl the interrupted or unarmed
position until a prescribed mraimum centrifugal force has been estab-
lished. A bushing (H) in the forward e-rid of the rotor assembly recess
forms a seat for the firing girt . A peg-like striker is secured to the for-
%vard end of the firing pin and occupies a narrow recess extending
almost to the front end of the fuze, providing far increased sensit:vity
on impact_ The firing pint is supported by two spring-helri plu nger p :rl r-
( ) until Xu cient centrifugal force has been established zXft er firing
to overcame the resistance of the plunger springs_

Functioning . No action tskos place uporn firing until a pre-
scribed centrifugal force has been set up by rotation of the pTojectile
in its tr2vel a	hereupon,the plunger pins hoiding the rotor and those
supporting the firing. pin move outward.

	

Upon release from its pins.
the rotor revolves, bringing the primer-detonator into alinement with
the firing pin and the booster. Upon the outward movement of its
plunger pins, the firing pin has an unobstructed passage to the primer-
detonator, but tends to rem-airy at the forward end of the fuze until
impact, due tQX creep action . On impact, the front of the fuze is per-
forated or crushed, forcing the striker irwa:d and driving t1:e firing
pin against the primer.

	

Action of the primer i s transmitted through
the successive eiements of the explosive train } whereupon functioning
of the booster causes .the shell to explode .

Preparation firr Fir;rtg- There is no preparation for ftirirtg .

F339 .

	

)ZE.

	

P.D.,

	

251 }
.a . f;cneral . This single-action superquick fuze (fig_ 18

	

of
British origin is limited standard far use with 4D-mm ammunition_
It closely resembles the Mk . .27 model in gene;al appearance arid,
1ike it, is constructed so as to NniioTi on light impact_ However, the
mechanism is considerably more complicated.

lo*

	

D#lttl.

	

Length, visible, 1_89 inches, over-all, 2,76 inchesX weight.
0.219 pound, thread size, 1,18-14 F - .

Descri,biion . The fuze is made up of two major parts, a head
(R end nose I) assembly . and a body

	

) closed at the base end
r

b a booster .cup

	

) holding a tetryl booster charge (R) . The
head is drifed and threaded intern lly to hold a primer plug (,J) with
the primer (K). and striker guide (H), a bushing which serves as a
guide for the firing pin (G), F6f ard of the firing pin is a plastic
3triker B) ; the dower end is, seated in the striker guide. ire e ntact
-with the firing pin . and the upper end ocCupies a recess in the -nose of
the fuze. About the meek of the striker guide is an arming sleeve (E) .
In norrrkal position . this sleeve retains three steel balls (F) in hobs
drilled through in the flee of the striker guide. In this position the



TM 9-1901
339

ARTILLERY AMMUNITION

/MX

286

KA PD B074



TM 9-1901
339-340

FUZES, PROPELLING CHARGES, PRIMERS. AND-07HER O PONIENTS

balls nestle un der ;a flange on the firin pin, holding -it away from the
primer . The arming st

	

ve is under the to !nsion of a compressed spring
but is prevented from moving by a ferrule (

	

and stirrup (D) .
detonator holder L) screwed into the rear of the head and nose
assembly, and a relay-charge holder

	

screwed into the rear of the
body just forward o f the booster, hold a series e f small high-explosive
charges making up the middle portion of the fuze explosive train.
Between the detonator holder and the relay-charge holder I s a shutter
(N) composed of two part& In closed position, this Shutter interrupts
the explosive train and prevents premature action of the primer or
upper detonator from detonating the re i a

	

charge arid, booster.

	

The
shutter is held in a closed position pt for to firing b

	

a ferrule

	

0

	

and
stirrup (P

	

similar to that eontrolting the arming sleeve and firing-pin.

Funelioning . .

	

Upon firing, set-back causes the ferrule and
stirrup it the head to move rearward, Upon return, after set-hack
ceases . the bottom edge of the stirrup is deformed, thereby releasing
the arming sleeve, which i's forced forward by its spring and urunasks
the three holes i n the striker guide.

	

The shutter ferrule also moves
rearward, thereby releasing the shutter.

	

Upon development ef suffi-
cient centrifugal force, the three balls fly outward and release the
firing pin, while the two parts of the shutter separate and fly outward.
Thus released, the detonator holder moves rearward under compulsion
o f its spring, br i ngi-n g all elements of the explosive trains into a, lin e-
ment, The detonator holder is held in the armed position by the lock-
i ngco liar- (T),

	

h cb c onsi sts of a 2 sectioned brass washer. Thi s washer
spreads, after movement to the rear, into grooves. On impact, the
striker is forced inward, driving the firing pin into the primer. Action
of the primer is transmitted through the detonator and relay charges
to the booster which i rr turn causes the shell to explode.

e.

	

Preparation for Fi ri rig.

	

There is no preparation for firing.

FUZE,

	

.D.7 253 MK. 11-11L

a.

	

General.

	

This fine (fig, 183) is provided for use with

	

0-mm
high-explosive-incendiary ammunition. It is a single-action type in
tended to f

	

ion with umta ntaneous percussion ;action on impact
with light m-a teriel surfaces . The design differs from the ordinary in
that functioning is i tiated on impact by the set-forward force of the
detonator charge o r by pieces o f metal from the body striking the
detonator charge . Hence, the striker or firing-pin rnecbanism usually
found i n point-detonating fuzes i s omitted in this design.

Data. Length, visible, 0.60 inch, crver-$l] 1 .41 inches; weight,
0-0:58 pound ; thread size, 0.6

	

-3 6N

	

-2.
c.

	

Description.

	

The fine is made up of two major parts: a brass
body

	

) with an air chamber (F) in the forepart of the fuze ; and a

287
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brass magazine D) containing the exp i esive train and threaded exter-
nally at the front end to screw mi to the threaded base end of the
body. The explosive train consil its o f a mercury fulminate detonator
(

	

), a boo ster cup (relay) charge

	

B) of -mercury fulminate, and a
tetrvI booster -charge (A) .

	

7he magazine is covered b

	

a thin brass
disk

	

E) which separates the detc:nator fr= the air column.

	

In the
original model} Mk. I, this disk was !sofid but in the

	

k. . Hand Mk. I11
a small bole is drilled through the center to increase the sensit i vitv
of the fuze . In the

	

k. 11 Fuze, the cavity in the body was closed at
the front end by a thin bra

	

'disk, it the Ilk. III Fuze, the nose i s solid
across this area, providi tag a Fproxi rri atc l y the sarr e thickne

	

cf fromtat
closure as waspro vided formerly bar the disk . Except for these changes,
the models are alike. Since there are no interrupters or other safety
devices, the fuze Is considered nonboresafe.

d .

	

Functioning*

	

Upon firing, no action takes place until impact .
Upon impact, the head is crushed ; the set-forward force of the deto-
nator charge or pieces of metal from the body striking the detonator
charge initiates action of the detonator which detonates, in turn, the
relay charge, booster and shell,

Pr-ep arat ion for Firing,

	

There is no preparation for firmg .

a .

	

General .

	

Durnmy fuze r,

	

Figs. 184, 1$5, and 186) are provided
for use with amm Xmit aci3, such as target-practice and drill, which does
not require a normai full-function-tea fuze, Fuzes may be especially
manufactured for the purpose

	

dummy fuze-s), o r may be asserribled
from burned out or rejected p n rt s cf service fuzes (inert fuzes) .
Whether as.X,embled from ser-vice poiis or especially manufactured
for the purpose, the assemblies are QomMete l y inert.

	

1n general, the
#sizes are intended to siMu1ate a sgecihr- model, or one type of service
fuz e,

	

ritour and W-eight of the s e rv ice f size w hich is boin g sirn ulated
are close ]y approximated in t h. d uxnm

	

iure ire order to provid-e
about the same ballistic values for use - with practice ammunition, and
to give the proper "feel"' where used with drill ammunition. This pnli c
also Permits the use of drill ammunition in cormunction with fuze
setters for training its preparing ammunition for firing and in serv-
icing the piec-e . lI ost dummy f-azeg are extremely simple in construc-
tion but essential features of the simul$ted service fuze are incorpo-
rated in some types . An instance is FUZE, dLimmy, M59., which has a
setting screw and registration similar to that i n FUZE, P.D., M48,
M48A1. and M48A2.

b .

	

Data.

	

Dummy fuzes now in use are listed in table 4, chapter 5,
together with essential information thereon, and are illustrated in
figures 184 to 156, inclusive.

289
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FUZES, P kOPL1

GENERAL.

Section 11

PROPELUNG CHARGES

295
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I n general, propelling charges consist o f a charge of stn o ke-
l ess powd-e r, with an igniter cbarge of black powder assern h1ed in a
suitable container . In fixed and sern itxed ro=d, the igniter charge is
present in a tube attached to the .percuss icry element o f the primer,
See chapter , sect i oin III} for a, description of artillery pni -iners. In
&Lparate-loathng rounds, the igniter charge is assembled in an -igniter
bag sewed to the base end of the propelling charge hag and in some
cases forms a cGrte running through the center of the propelling
charge hag See paragraph 9 c for a brief list-Ir<g of different types
of pro pe llent powders,

	

Eitbe r

	

T14 (nonhygroscop i c

	

or FNH (flash-
less nonhygroscopic) powder is used . Whether a propellant is flash-
less or not in a given weapon is dependent upon the composition and
weight of the powder charge, the iength of bore of the gun, the weight
of th-e pro, ect i le a rid, in aircraft weapons, upon th e altitu de and veloc-
ity of the aircraft, Nitrocellulose powder (NC) may be used as a
substitute standard for the FNH and

	

powders,

	

The same FNH
powder may be fi ashl ess in one weapon and yet not completely flash-
less in another.

	

hen Tr i

	

I powder is used in weapons in which
flash occurs it is to rm-ed NH powder.

	

For types of powder grains,
see figures 187 and 189,

Fixed and Sererifi ed Charges.
1

	

CA1

	

RMGE

	

AsF.

	

A cartridge case, made of,drawn brass
or steel serves as the -container .for the propelling charge in the case
o f fixed and semifi xed artillery ammunition .

	

It has a profile and
size to conform to the powder chamber of the weapon for wb ich the
case is intended.

	

The head of the case i s relat iveiy thick and has
a flange t o permit mechanical extraction and to seat the round in
the gun .

	

Those rounds used in autorn ati c glaos have cartridge cases
with extracting grooves instead of a flange or rim, The cartridge
case holds the primer, propelling charge, and the projectile

	

that
the assembly can be inserted 1-rite the weapon i n ore operation .
secondary function is to provide for ohtura tion .

	

The use of steel for
artillery cartridge cases has been discontinued, with the exception
that steel rases are standard for use in 3-irich Guns M1902 ML

1918, 13, M5, 16, and

	

7,
PROPELLING CHARGE IN FIXED A rmuNITION.

	

The propel-
ling charge in a round of fixed ammunition is packed looseiy in
the cartridge case .

	

In s*m e instances where the charge is not ia r ge
enough to fill the case completely, a distance wadding, usually e
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cardboard disk and cylinder, is inserted in the neck of the cartridge
case, bemeen the powder charge and the base of the projectile . In
sorn e cases, a block powder charge is attached t o the distance wad-
ding to supplement the primer ignition .

PROPEL-LtNG CHARGE IN EMIFixEID AmMUNITION . The pro-
pelling charge- in a round of semifixed ammuniti

	

is packed in car
tridge bags.

	

Since the cartridge case is locisely fitted to the projectile,
some o f the increments of the charge may be removed prior to firing
t o provide for z-on-e firing.

Trench-mortar Propelling Charge&
The propelling charges for trench-mortar ammunition are

divided into removable parts or -increments to provide for zone firing.
The increments consist of stitched bundles of sheet powder having
a hole in the cein set of each increment,

	

In addition, the I

	

Incre-
ment for 81-mm mortar ammunition has a slit from the center hole to
one edge to provide far seating on the fin shaft o f the M56 H. K
and

	

57 Chemical Shell.

	

The present practice is that each increment
is sealed in a cellophane bag and "Al" is added to the model. of the
powder, for ex s mple Ml Al, MA I, and I

	

A l .

	

An older type of
charge consists of loose powder held in a cel lui cid container.

	

One
increment is fi tX ed into each of the spaces within the blades of the firs .

In case all the increments are removed from a round far
firing charge 0, an ignition cartridge serves solely as the propellant.

d. 1.20-mm Propefing Charge. This ammunition is unique
since it is the only existing separate-loading propelling charge con-
tained in a cartridge case. The charge consias of NH Powder M1,
loosely loaded in a brass cartridge case which is closed by a plug made
of palmetto pulp or cork. An ignites is placed around the primer to in-
s sure proper ignition.

.e*

	

Separate-loading Charges.

Cartridge bags forma $uita bl e and convenient means cf con-
taining the smokeless powder charge in separate-loading ammunition.
Cartridge hag cloth was formerly made of silk. Bags made of cotton
or rayon are now used almost universally to replace silk. Only cer-
tain ash-free grades of these fabrics are suitable, however, for other-
wise there might be smoldering fragments i n the bore o f the cannon
;after firing . This would be particularly undesirable, as the products
of combustion of smokeless powder are inflammable when (nixed with
the requisite amount of air, thus resulting i n a reignition of gases
known a s "flare-back ."

	

Cartridge-igniter pads are made of silk and
the cloth -is si rnilar to cartridge lag cloth except that it is more closely
woven to prevent the black ignition powder from sifting through.

296
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Stacked charges are composed of grains placed end to end
throughout the length of the charge, instead o f being arranged at
random . The stacked charge is more rigid, maintofns its original

dimensions more closely when loaded into the gun, and can be made
with smaller diameter because of the reduced space required.

Separate-loading propelling charges are divided into single-

section and mu It ise ction charges.

	

In the single-section charge, the
proipelient powder is contained in a £ingle bag, tightly laced
wrapped to give the charge rigidity, The igniting charge is divided
into three parts, each in its own bag, two end pads and a core which
extends ax la l lv through the center of the charge -and connects the

ign iter dads sewed to each end .

	

This type c f i gn iter i s termed a
re ignite"."

i ultisection charge5 are subdivided into "base and incre-
ment," "equal sect-Ion," and "unequal section" types .

The "base and mote mene' type of propelling charge consists
of a lease section or charge and one or more snore meots. The incre-

ments may be of equal c>t unequal weights but usually weigh less
than the base section. With some types, one ignitor pad is attached
to the base end of the base section only, while other types bave a.
core-type i gniter i n the base se-ction and sometimes i n one or more
increments as well.

(b)

	

The "equal section" charge is also know"~ as an "aliquot part"
charge. As the name implies, these charges are divided into a giver
number of equal sections.

	

I n those designs in which the igni t er pad
is separate, tying straps are provided for attaching the igniter to the
propellent charges, In other designs, the i-niting charge is divided
into parts, there being an igniter gad attached to the base end of
each section .

In pertain cases two types of propelling charge are provided
for one howitzer-one for inner, the other for outer zones of ftre_
The cloth of the bags for the inner zones is dyed green zo distinguish
that charge from the other type which i s assembled in un rl yed (white)
bags. Accordingly, these two types of charge are called "'green bag"
and ;` bite bag" charges

A FLA f"I I

	

DUCER,

	

1, is for use

	

i th the pro pel 1 in g
charges for the 155-mm guns. It greatly reduces the flash and is
primarily intended for night firing .

Separate-loading propelling charge data are giVen in table sf
chapter 5 .

PACKING SHIPPING

a .

	

Data concerning separate-loading propelling charges are given
in ORD 11 Standard Ncrnencla t ore Lists.
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. CHARGE, PHOPELLINGX FOR 0-M

	

LI .
a.

	

Ammunition for 0-mm guns is of the fixed typo . FNH powder,
type 11, is the standard propellant for loading in 20-m

	

arnmurtition ;
i t is composed of single perforated grain&

345CHARGE . . PROPELLING, FOR 37-NI.11 GUNS.
a.

	

Ammunition for

	

7-inrn guns is of the fixed type.

	

The weight
of powder -charge varies from one-half to 9 ounces of powder, depend
ing on the model of th-e gpn.

	

For some guns ' single-p-erforated grains
are used : for other, multiperf or'a t ed grains.

	

FNH powder is the
standard propellant for loading in these weapons.

CHARGE, PROPELLING., F0P 40-NUM GUNS,
a. Ammunwtion for 40-mm gums is of the fixed type. Type

FNH powder is the propellant.

347 . CHARGE, PROPELLING, FOR S7-101 GUNS*
Ainmunitiun for

	

7-mm guns is of the fixed type.

	

nnckeless
powder of the NIA type is the propollam

TABLE s
SEPARATiF-LOADING P11OXELHNO CHARGE DATA

AA ax irrium
NOrnenCIOnple

	

I

	

Lertglk1
l in- f

morirnurn
0aarnrrer

Cn_f

"-)XrXXa llanX, NE powder_ MI . loaded lcmomly is -CASE, rirxridgtL. M24.

300

M.0 V;murM
Weigh,
9XpXrcxl

IIXX

C)5ARGE, propelling . 12D-mm g-un, MI . . 49, '1*
CHARGE. propelling, dummy, .- (TX), 12Q-rnm .

Gun, i .� ., . �, . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . ., . . ., . . . � ;9_ ,

CHARGE, propelling, hli3 (grtcn bog)* 155-,rim
b.UW-, M1 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 .16 . i 5- I 5.

CHARGE, pmpelltng. M4 (whitc big) . 155-rnm
how� M1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 . 5_$ 13S"+

CHAR E fo cllin , M4A1 (white bag), 155-rrtrx.
I

low., 1 1 . . . . . .X._ . . . . . . . . . . � , , . . . . . . . . , � - � , . . . . . . . ._ ._ . . . . . . . . . . . . . , 1_ S_8 I 13.91

CHARGE, proptiling. MIA] (green bag), 15.E-mm i
%how. . M l91 XA 1- 17AX- 1$ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . r 11_ 5_

CHARGE, propelling, X112 (white bag), 155-mm ;
how . . M1917A1-17A2-18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 6. $_64

CHARGE . -propelling, 2 A 1 (whitt bag), 155-mm .

how� M1917A1-17A2-18 . . . . ., � . ��� t�� , . . . . . . . . . . . . . . . . . . 11 . j 6. 8_

EEARGE, propelling, dummy (base and fi in-
erements), -M2 . 155-mm homer. . M1917A3-17A2-1-9, ,
and MI . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I I I_ I 6_ 7 .37

CHARGE, propelling, dummy {bast and 6 in-
crtrritnt'), Mk . I. 155-mrn hovr� Mt917A1-ITA2-
1.8, and I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12-5 _

'
8 .Q

CFIAJRCXE, propclling, M 7 (normal) . 4.5" guru . t 22,8 3 .9 &S

CHARGE . Propelling, M8 (sup(--r), 4_5" gun . M1 ._._ 22_8 4_4 11 .2

CHARGE, prgpcHing, durnmy, G, 4 .5" Burr,
MI- 22-8 4,9 11_9
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TABLE 5 Kor%tO

55PARAlrE.LOADMG RROP5UIMG (:HARGX DATA

I
Imariff%urn I McAirwn'I

Nomenclature

	

Lrtri 9th

	

' Dibrnete r
f Iin .F I XFIw .F
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J11osimurn
W64h1
(app-OX I
1110

CHAR GF,, propr,lling . NI-1 powder,

	

155=mrn gun,

	

I

348.

	

CHARGE, PROPELLING,, FOR 60-IV131 'i

	

U R , >VI I ,
F

aF

	

The prope] 1ing charge for 60-mm mortars consists of an ignition
cartrift-_ and [our increments.

	

The Ignition Cartridge WA I serves
as the propelling charge for extremely short ranges- Increments pro-
vided for zone firing eongist nf stitched bundles of sheet powder, ea-ch

41

	

having a hole to the canter.

	

See chapter , section

	

'I.

349.

	

CHA

	

E , P OPELUNG. FOR 75-MM CAINS' .
a .

	

Ammunition for 75-mm guns is of the freed type . The pfe
peiling charge consists of FNH Powder MI .

	

The grains are type I
and are approximately 0.40 itch in length and 0,12 inch in diameter .

30 1

M1 and MAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'x .4 i 6,6 32.23
CHARGE, propelling, NH powder, l-53-mm g"ns,

M1917-17AI-11AMI
'

.
.
. . . . . . .. . � , , ., .� . , . ., , . 37 .

. CHkRGE, propelling, dummy (21-1b ., ba-sr with
5 1 -1b, Mcrement), Mk I, 155-mm. guns, M19i7-
1F A1-18M1, M1, and MiA1 � , . ., . . . , . . . . . . . . . . ._ . . . . . . . . . :_

CHARGE, prvpr_1ling . Al I (green bag), 8" hour� M1 ; 21 . i 6 .5 13,9
CRARGE, propclling, W (white bag), 8" how_ . M1 24_ '. 7_?5 i 219_
CHARGE, propalling, dummy, M4, base and tncre
ment, 8" hQw� X11 , ,_ . . . ._ . . . . . . ._ . . ._ . . . . . . . . . . .__ . . . . ._ ._ ._ . . ._ ._ ._ . .

24
_ X_ 75 ' y$_ .' 5

CHARGE, propelling, base and ineremcrFt, NH .
pawdcr. M9 Q-edli bag), 8" gUr:, M1 . . . . . . . . . . . . . . . . . . . 5O.S ' ; 76 .

CHARCFE, propelling, base and incrernent, NIA
powder, MID (white bag), 8" gun, MI ._ . . . . . . . , . . . ._ . � 55.E : 9,0 . 106 .1

CHARGE, propefng, dummy, M7, base and incrc- ,
rnent .45 gun. 1'+111 . . . . . . . ._ . . . ._ ._ ._ . . . . . ._ ._ . . . . ._ . . ._ . ._ . . . . . . .__ . . . . . .

CHARGE. prope-llz ng, bast and 3 i ncrernen i s . FNH I
powder, 240-rnm how., MI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.
. . . . . . . . . 1 50_ .9 .4 80_

CHAR F,, propelling, durnrriy, b$se and 3 incre- 1
.nents, M12, 240-mm how ., Nil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50-- 8.4 _

CHARRGE, propciling, 4 oar_-fifth and 2 one-tenth i .
se.ctaons . NZk_ 1, NH -powder, 240-mm how,, : .
M 1918= ISAI - IShl I-I-SMIA 1, 34 5-1b . proj_ 20_7 5 9 .025 37 .3

CHARGE,, prQpcltMg, 4 one-fifth and 2 one-tenth i
sections . Mk, 1=, 24fl-m .r_ IYow ., M1918-18A I - ,
1SMI-ISMIA1, 34S-Ib . pro] . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 20_75 I 9,-D25 37 .3

CHARGF . prupclIIing, 5 -rqual sections, Mk_ 1,
NH powder, 240-mrn how_, M7918-18A1-I8%'1I- .
18MIA1, 345-11, proj, . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . . 20_75 I 9,025 37-.3

CHARGE, propelling, 5 equal sectscns, "+]<!X . I F
240-mrn how., M1918-18A1-18MI-18MIAI, 345-
lb- pro_1 __ . . .__ . . ._ . ._ . . ._ ._, . . .__ . . ._ . . . . . ._ ._ .___ . . ._ .__ . . . ._ ._ . . . . . .__ . . . . . ._ : 2p . 5 9 . 25 ; 7 .

CHARGE, propelling, dummy, 5 -se,-cti ons (7!/:z lbs. '
Cach), 240-mm hbw_, M1918_1;3A1-1$M1-I8MIAI M_i5 I 8.X5 I a8,0
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Three weights of ch-arge -are used. ' The propelling charge weighing
0.56 poured is referred to the reduced charge . This type of charge
is used with high-explosive and chemical shell. The propelling charge
weighing 1 .13 pounds is called the normal charge. It is intended for
norrnai fixing and normal muzzle veloeittes . The charge weighing ,0
pounds is called -the supercharge, and is int-ended for -extreme veloci-
ties -nd ranges. Approximately this same -weight of charge is also
used with armor-piercing projectiles . The propellant for ,rounds' to be
fired in 75-rn m aircraft guns consists of I'

	

Powder

	

I1, to which
has been added 1 percent potassium sulfate, for complete elifnination
o f muzzle flash at all altitudes.

350.

	

CHARGES, PROPELLING, FOR '75-Mll HO)VITZERS, .111,
MIAL 1412., AND N13.
Arnrrin

	

. .,,n for the 75-mm Howitzers
.
M1, M1A1,

	

2, and
13, i s of the

	

.-6 and serafxed type.

	

x rx the case o f the fixed type,
the charge, consisting of double base F

	

powder, is poured loosely
in the cartridge case.

	

In the case of the semlfi xed rounds, the pro-
pelling charge (single base FNH powder) consists of a base Xection,
which is secured to the base of the cartridge ease, and tb' !X!e incre-
ments,

	

Each o f

	

e increments is connected iri sequence b

	

means
of a string to the base charge

	

eh.

	

, sec. VIII) .

351 . MAR ES- PR PLLLIN , FOR 76-111 -.11 GUN} MI .
Am rr:unitton ¬or the 7-6-mm

	

un

	

I, is of the fixed type.

	

The
propellant r=oiisists of FN

	

powder. _

HA R+CE , PROPELLING, FOR

	

-INCH GUNS. -
a.

	

Ammuni tlorr, for 3-inc'h guns is of the fixed type.

	

Two types
of propelling pov,, der are u

	

d . FNH ($a sh l ess no nhygroscopic

	

pow
er; NH powder, which is rton by groscopi r. but not flash]-ess,

	

Since
the propelling charge does not completely fill the cartridge case . a
distance grad, in the form of a cardboard cylinder with a disk at
each end and held ire place b a piece of cord, is contained Xn the
neck of the cartridge case.

	

The grains are approximately 0.6 inch
long and 0.28 inch in diarnerter.

HAFt E , PROPELLING, Y-OR 1-MA-1 MORTARS.
a*	These propelling charges consist of an ignition cartridge and

gropellent increments of stitched sheet powder similar to those used
fcr thL- fiQ-mm mortar .

	

An cider type of charge cot sists of loose

	

der
held ire a. ceflloid container . Four or six increments cornpt'ise a full
charge. All increments of all types of charged are removable as
required for zone firing (ch . 2, sec.

	

X ;

302
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354. CHARGES, PROPELLING, FOR 90-MM
Ammunition for 90-rnm gun is of the fixed type, A propel-

ling charge of smokeless powder is held loosely in the cartridge ca s-e
without the assistance of -a distance wad. The charge is NH powder
i n -rounds used against ground targets and FNH in antia it-craft rounds .

355 . CHARGE F11OEEELINC, FOR 105-31M HOWITZERS.

The propelling -charts for all semifixed ammunition for 105-mm
howitzers is divided into parts to provide for zone firing.

	

The smoke
less powder used is FNH. _ For . the M , M2A1, and

	

4 liowit7ets, the
furl (outer zone) charge consists of a base charge and six increments,
thereby providing for seven zones of fire with the regular

	

I1 High-
explosive Projectile_ The powder far each increment is assembled in
a cloth bag, on which is marked the number of the incrernent . The
increments are of unequal weight and are, therefore, not interchange-
able, For the 13 Howitzers, the charge consists of a base charge and
four increments providing for five,zones of fire .

	

The

	

3 Howitzet
charge has a quicker burring powder than the charge for the M2,
M2 1, and

	

4 Howitzers.

	

.

h.

	

Although assembled with removable projectile, the

	

,E., AXT,
round has a fixed Xnonadjustable propelling charge in a single cloth
bag (ch.

	

, sec. X111).

3336. C11ARIES. PR EL1.1NCY', FOR 10`)-MM GUNS .

Ammunition for 1.05-mm guns i!X -of the fixed type .

	

The pro-
pelting charge for these rounds consists of either NH or F~NH smoke
less powder .

	

The charge is poured loosely into the cartridge case and
is held in the vicinity of the printer by a distance wad and ignitcr
ass,embly (ch-

	

, sec .

	

r

	

) .

a .

	

Two types of service prope ing charges are authorized for the
4 .5 r+ Gun

	

1, asingle-section type, known as the normal charge (M7),
designed for firing at reduced velocity (1,$20 ft per sec), and a base-
and-increment type (MS), known as the supercharge, for firing at full .
velocity (2,275 ft per sec) .

	

Neither section of the,base and increment
charge can be used in conjunction with the single-section charge as the
single-section charge contains a powder with e faster burning fate. The
base section of the base and i ncre=n t eh argi:X can be used for firing
at the reduced velocity, However, a greater dispersion in range due
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to deviation in velocity may result as compared with that obtained

when the single-section charge is Lis-ed far firing inner zones.

(1)

	

UiARGE, PROFELIANG,

	

!7 (I oRMAL ), 4.5"'

	

UN,

	

1 (fig.

I) .

	

This is a single-section charge made up of PNH Smokeless Pow-

der MI, loaded in a cartridge cloth bag. The loaded section is

wrapped ir! silk or cotton cloth strapping wound in spiral fashion over

the entire length of the assembly, giving the de Ored rigidity t o the

charge_ At the rear or breech end of the charge is fastened an ignit&^

assembly of 5 ounces of black powder held in a cartridge igniter cioth

bag. The maximum diameter is .9 inches, as compared with 4.

inches for the

	

8 (super) Charge .

HARE,, PROPELLING, M8 (SUPER) . 4,5' r

	

UN, M1, . This

charge is made up of

	

H Smokeless Powder

	

1, is in Iwo sections, a

base charg. and an increment section . Each charge, base and ncfe-

ment, is iuaClod in a cartridge cloth bag which is wrapped in silk or

cotton cloth strapping wound in spiral fashion around the section. Four

tying straps fastened to the frunt end o f the base section provide the

means of securing the increment section to the base. One igniter as-

sembly of 5 ounces of black powder to a cartridge ]goiter cloth bag,

is stitched to the rear or base end of the fuse charge,

CHARGE, PROPELLING . Dum mv,

	

6, 4,5"

	

UN,

	

1_

	

This

charge simulates the base-and-increment 18) service charge and

bas approximately the carne dimensions. The charge consists of two

sections made up of lead-weighted wood cylinders encas-ed in cottor.

duck cloth-

	

Four wing straps secure the irxcrement section to the base.

.358.

	

CHARGE, PROPELLING, FOR 120-INIM (4.7"r) G-, UN . M I -

a.

	

The prc_,pelliq charge for the 120.rnm Gun

	

! 1 is made up of

app:-axirnatel

	

24 pounds of 114

	

mokeIess Powder

	

1, loaded loosely

in the CASE, cartridge, M24 .

	

In the mouth of the case is a plug made

of Palmatex or cork, which ex?-nds 1 .80 incher, beyond the cartridge

case when steel lacked in place-

	

Due to the lane quantity of propellant

	

.

powder used, an igniter charge of 8 ounces o f black po

	

der is placed

srourid the M 1DIA

	

Primer to help ignite the NH powder.

	

This

igniter is contained in a cartridge cloth bag which has a hole to the

center through which the primer projects (cb . 2, sec.

	

I, and fig.

123) .

fi, CHARGE . Propellirnff . urnrny, M-(T2), 120-rnm Guru,

This charge simulates the r7r ice Tcharge .

	

It consists of are inert

filler . loaded looser' to the sera

	

- cartridg-e Case, and weld in place by

a wood plug .
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359 . CHARGES., PROPELLING, FOR 1553-MM HOWITZERS,
31191jA1.17A2-18} AND AT1 (figs. 189 and 190) .

Propellmg charges for the 155-mm howitzers are divided into
increments of unequal size to provide complete coverage for zone fir-
ings_

	

The charg

	

consist of FIFTH Smokeless Powder

	

iI in cloth bags
to which is attached the igniter charge of black powder, contained in
an igniter cl

	

bag, One i

	

iter pad is sewed to the rear (breech end)
of the base section.

	

Four tying straps sewed to the base -section prc-
vi de a rn e317s wbereby t-e 1ncrenae nts are a sched thereto .

1 5- M HOWITZERS

	

1917A1-1'7 -18. For use in this
howitzer, there is one

	

e of charge, the M1A1, green bag

	

B, fig.
designed for accurate firings ir zones 1 to 5 exclusively . For

this howitzer, there are also two other tomes of charge, the M2, white
bag, and the

	

2AI, white bag (A, fig. 193 .

	

These t+

	

types are
designed f or firm gs in the outer zDn es : the

	

in zones

	

x 6, and 7 only ;
and the 2A1 in zones 3,4,5p 6, and 7. The MI A1 Charge (base
and four increments is loaded into green hags for identification,
whereas the

	

2 (base and two increments) and t h-e

	

2A1

	

base and
four increments am loaded iM the normal white-colored bags . For
further date, see table 5x chapter S.

155-mm Howrrz-ER I 1 . The designs of propelling charge
for this howitzer are quit EX similar to those for the 155-min howitzer,
I1917A1.-I7A -18 . Thus there is one charge, the

	

3, green bag
fig. 19.2), de8igned for accurate firings in zeneg 1 10 5 ex

clusively.

	

This charge consists of a base charge and four increments .
And there are two tomes of charge designed for cuter zone firings .
These are the

	

4, white bag

	

zones 5, 6, and 7), and the M4A1,
white beg (H, fig . 193) (zones 3, 4, 5, 6, and 7) . The

	

4 (white
hag

	

consists of a base charge and two iracrements., the ICI 4A,Y (white
bag) -consists of a base charge and four increments, For further data,
s-ee table 5, chapter 5 .

PRECAUTIONS.

s noted above, the green bag and the white bag charges
are quite different in deign and in the type o1 powder loaded in
eacE

	

Therefore, sections of &reen bag charges will never b e mixed
or used with -sections of the white hag charges, and the use of charges
having increments of mane than one color i s definitely prohibited .

In general, propelling charges are not interchangeable be-
tween the two types of howitzers covered above, However, there are
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certain eases of emergency 1 n terchangea hih

	

which may b e fDllowed,

bt3t only in accordance with specific reguiations (par . 247 f)X

(4)

	

Dummy CHAIRGES .

(a) CHARGE, propelling, dummy base and six increments),

.i2,x.55-rnrn how,, I

	

1917A1-17A2-1 , and

	

1, simulates a service

propelling charge .

	

It has a base and six increment -sections made up

of lead-weighted wood cylinders covered with cotton duck,

CHARGE, propelling, durnmy (base End six increments),

Ilk- 1, 155-rain how ., I 1917AI-17A2-1 , and

	

1, resembles the

	

2

Dummy Charge irk general design and c tcPur, except that it is ap-

proximately 1 .5 inches longer.

. CHARGES, PR PULLX

	

a F

	

155- NI GUTS, X1Y 17-

Y-

	

IIh IVI1 . AND MIA] (fig . 191) .

The propelling charges for the 155-rnm guns are both ef the

base and increment type .

	

Each charg-e consj :sts of NH Smokeless

Powder I

	

1 in

	

tapped cloth bags.

	

An ign iter containing an igniter

charge of black powder i s -sewed to the rear end o f the ba

	

section .

.The charge for the 15 5-rn m Gun

	

1 and

	

1A1

	

B, fig, 194), is

approximately 6 ;/2 inches in diameter and 7 inches long; it sbonld

not be confused with the propelling charge fcr 155-mm Guns M1917

17 A 1--1

	

I (A, fig . 194) which is approximately the same over-

a[1 length but somewhat smaller i n diameter

	

approx 5,8 in,) .

The increment section is attached to the base section by rneans of

folu r tying straps.

	

The full charge (base and increment

	

is known

as the supercharge and is used only for extreme ranges. The base

section only (inerern e rat section removed) i s known as the normal

charge and i s used for all ranges up to the rnaximum obtainable

with it .

(1

	

CHARGE, PROPELLING, H FD DZF., 155-mgr uNs,

	

1

AND III 1 A 1 . This charge ss standard for use in the 15 5-

	

Guns t

and

	

1A1,

	

It contains NH (nonhygroscopic) powder.

CHARGE., . P1 FFLLIN G,

	

H

	

Po DmX

	

155-mm

	

ur;s,

I

	

1917-17 A 1-18

	

I.

	

This charge is

	

andard for use in the 155-mm

u ris M1917-17AI-18 I. It differs from the charge described -in

th-e following paragraph in that it contains

	

I nonhygro opic

powder,
CHARGE, PROPELLING, Dummy ( 1-LB. )BASS

	

rra 5 1/2!-LB,

XmcPF_

	

EN-r ,

	

. I, 155-MM

	

ur;s, M 1917-17

	

1-18 II,

	

1,

I

	

1A 1 .

	

This duetmy propelling charge simulates service charge in
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ganeral design and contour . It has a base and an increment section
made up of lead-weighted wood cylinders covered with cotton duck .

NOTE : In gc-narXdx pzopelling charges are not i e

	

ge le
between the

	

n types of guns covered above . However, there
certain cases of emergency interch

	

e

	

ility, which

	

ybe followed
y in w=rda

	

e with spLacifi c re ulatf

	

r

	

tti

	

same

	

paT.

FLAB REDUCER,

	

I+

This Rash reducer fig, 19

	

is tied around 'the prcpellinX
charges f the

	

S-mrn g

	

rounds by means of 61k tie strings. It

consists of two cotton strips, dyed searlat, linked together with silk

stringy s.

	

ch strip contains three channels

	

X hich are filler" with

ch-emicats .

	

The two outside channels of each strip contain a mixture
of 60 percent patassizern sulfate are 40 percent black powder . The -

%

	

ARTILLERY AMMUNITION

SILK Ti E STRINGS -

INCREMENT SECTION

' ?P T

yfaXX

	

t.X-XE
. Ma -

	

-

91

	

J.
-

	

26_0 AP P PQ

	

,

	

- "
i
X 1 .5 APPRO

	

-

	

- I
`

'

	

5.0 MIN, 3'.5 MAX .
f

DA Dn

Figure 19 - Flash Reducer, M I

renter channeI contains all black powd-er.

	

Each

	

p is divided into
two sections, the base section containi

	

t

	

upper and lower base
charges, and the increment section containing the increment charge.
When wing the flash reducer with the normal propelling charge, the

31 0
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increment section of each strip is rernoved and discarded.

	

When
using the supercharge, both base and increment sections are used.

BalfiXtic f

	

r

	

ctfon .

	

The effect of the use of -the flash re-
ducer is to increase the muzzle velocity; by approximately 10 feet
per second for the supercharge in the 155-mm Guns MI and MlAl;
b

	

approximately 15 feet per second for the normal charge and

	

5
feet per second for the supercharge r in the 155-mm. Guns M1917-
17A1-1 rMIc This wrt tion must

	

applied when

	

p fn rX-X-,
data_

Precaution- The FLASH REDUCES M1, should he
handl-ed in the same manner a any other explosive charge.

361! CHAItGES.. PROPELLING, FOR 8-"' HOW., MI.

TM 9-1901
3-26 i

a.

	

The service propelling -charges for the 8-inch Howitzer M 1 are
divided into unequal increments to provide for zone firing. The
charge consists of F

	

Smokeless Powder

	

I in cloth bags to which
the i

	

iter charge of 5 ounces o f black powder in the form of an
igniter pad is ri id1

	

attached,

	

'I've i gnite r gad is wed to the rear
breech and) of the base section. Four tying stra

	

sewed to the
base section provide a means whereby the increments are attached
thereto_ There are two types of propelling charge for the 8-inch
Howitzer MI .

h.

	

The CHARGE, propelling, M1 (green hag),.8-inch, how. I 1
(C. fig. 192), consists cf five increments designed for accurate fir
ings in zones 1 to 5, inclusive.

	

It xs a ernbled in cartridge bags of
green cloth. It is commonly refereed to as the {{green bag' charge
to d istinq wish it from the CHARGE, propelling, hll

	

(white bag),
8-inch how,

	

I

	

, fig. X93 . The `white bae' charge conies
of a large base section and two increments, assembled in cartridge
bags of

	

hire cloth, and designed jOr 20Des cf fire 5 to 7, inclusive.
Sections of the green hag charge will never be rnixsd with sections
of the white bag charge, as the latter contains powder of a slower
burning type.

	

The use of charges having zone increments of more
than one color is, therefore, definitely prohibited. The maximum
diameter of the

	

1 Charge is 6.

	

inches as compared to 7.75 inches
for the M2 Charge .

c, The CHARGE, propellulg, dummy,

	

4, base and increment,
-inch how. I

	

1} sirnulates the white hag service charge.

	

It consists
of a base charge and two increment sections. The fillers far the
,ectiong consist of blocks of wood, each of which is drilled, counter-
bored, and weighted with lead to produce the desired weight
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CHAR362.

	

IES, PROPELLING, FOR 84INCH UN, IM,

a .

	

Propelling charges for the 8-inch Gun

	

I are of the base and
increment type.

	

The service charges consist of N

	

Smokeless Pow-
er I

	

1 in two bags -each.

	

Two types of ch arge are provi d ed for use
at diflere nt ve l actt

	

levels .

	

The gra ias ar e approxim ately 1.3 in ehes
long and 0.55 inch . wide .

	

The base section is fitted with a black
powder ign i tar.

X 1) CHARGE, Pxa FEI.L I NG, BASE AND INCREMENT, NH POWDER,

N

	

BAG), 8 .0 .0

	

GV 1q4

	

1

	

(A, fig.

	

193) .

	

The frill charge
(2,600 ft per sec) is used for medium range firing, and the base
charge is used b itself for firing in the lower ranges . An igniting
charge of 9 ounces of black powder is contained in an ign iter pad
sewed to an end of the base charge_ This pad is equipped with four
ty ing straps which are passed through loops on the sides o f the base
and increment, and are tied over the increment. At the jrlneti= of
the base and increment a cord is tied around the four tying straps to
increase the rigidity of the charge.

CHARGE. .

	

PROPELLING,

	

13ASE

	

AND

	

1NC]REMF-NT %

	

M10 P
(

	

HITF, BAG), g" Guru,

	

I 1

	

($, fig. 19.3) .

	

The full charge X2,950
ft per sec

	

is used for -extreme range firj ng s only, and the base
. charge (2,600 ft per sec is us-ed b itself for medium range firing .
This Charge a,S 2 whole is designed primarily for use only at extreme
ranges, the

	

g green bag type described above being preferred even
a t medium ranges because of improved accuracy as compared with
the

	

10. The igniting charge and the general design of this base-
and-incremene type -charge are gofte similar to that of the I

	

9, except
far the large size, particularly the greater diameter.

(3

	

CHARGE, P ROPF-L,L.I Nc., Dummy, M7, BASE AND INC

	

MEN-r,

8'o Gum,

	

l. This dummy charge simulates the service charge in
size, weight, and general appearance; it is provided for training to
handling and loading of the piece.

363. CHARGES, PROPELLING, FOR 240-NI M HO T ., M1
(fig. 194) .

The prop-ela ing charges used in this weapon are of the base
and increment type . The service charge consists of FNH Smokeless
Powder i 1 In cloth bags . The CHARGE, propelling . base and
increments, FISH powder, 40-mm how., M1, is

	

rniposed of a be-se

section and three unequally sized increments and i s approximately
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8A inches in diameter.

	

The full charge is used for maximurn range
firing and less than a ful i charge fDr firing in the lower ranges.

	

A
igniter charge of 8 ounces of black powder in the forrn of an i niter
pad is sewed to the end of the base section. This charge is equipped
with four tying straps which are passed through loops on the side
of the base and ir

	

ements and are tied over the last increment thus
securing all sections together.

	

t each junction of, two sections, a
cord i tied around the four tying straps to increase the rigidity of
the eharg e.

CHARGE, Propelling, Dummy, Base and 3 Ineremenrts,
M1217 240-mm How., -.111 . This charge simulates the sereice charge
described above . The filler for the base and three increments con
65t s of cylindrical wood blocks which are drilled, counterbored, and
weighted with lead to produce the desired weight . cotton webbing
handle -is secured to the ig niter end of the propeIl i tag charg-e to aid
in extraction from the chamber of the can-non,

, CHARGES. PROPELLING,

	

.,
I AI-18MI-181 IA1.

The prop-elling charges used in this weapon are of the equal
section and unequal section types. An -igniter charge of 5 ounces
o f black powder yn the form of are igutter pad is used with both types
of charges . This pad i equipped With four tying straps which tie
around the entire charge, thus securing th L;X- igniter and all sections
toge tbe r. Two igniter s are furnished with each full charge in order
that sections left over from firings o f less than a full charge may be
used in su bsdXq uent firings.

CHARGE, Propelling, Four Onefiftli and Two One-tenth
eetion8, Mk. I, NH Powder, 40-rnm How., NI1 Y8-18AI-1 AI1-
18

	

IA1 ;

	

45-lh. Praj .

	

This urgequaI sect-on tyke charge (fi& 195)
consists of six sectione, each section being a fractional portion of a
full charge, in this case, four one-fifth coons and two one-tenth
section.!X_

e.

	

HAIi E, Prop-elfin .,, Four One-Fifth and Two One-tenth
Sections, Mk. , 240-mm How' ., M1

	

-

	

-

	

IIAI . 34,E-lb..
Proj .

	

This propelling charge is identical with the propelling charge
described in subparagraph b, above, with the one exception that the
charge i s of nitrocellulose (NC) powder,

CHARGE, Propelling, Five Equal e-tinns, k . X H
Powder, 240-mm How-, 1 1 1 A1t1 MI-1 i l a 345-lh . Proj .
This propelling charge is of the equal section type, the complete

a 15
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charge b-eing divided into five equal section-.

	

In all other respects
this propelling charge is identical with propelling charge de-scribed
i n subparagraph b, above.

e. CHARGE, Propelling, Five Equal Sections, Mk . 1, 24-0-mrn
How*, M1918-1$A1-18Ml-1 MIA1X 45-1h, Proj . This propelling
charge is identical with propelling charge descnil>ed -irk subparagraph
d, above, with the exception that the charge is of nitrocellulose

ponder,

f.

	

MAR E, Propelling, Dummy. 5 Section (7 4 lhst Each),,
240-mm How., M

	

-

	

-

	

l. * anti MI. This charge
simulates the service charge . Fillers for the sections consist of blocks
of wood, each of which is drilled, counter-bored, and weighted with
lead to produce the desired weight . A cotton webbing handle is
secured to the igniter end of the propelling charge to aid in extrac-
tion from the chamber of the cannon.

TM 9-1901
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GENERAL .
Xrimer is the component used to initiate the ignition of ;a

propelling charge,' Artillery primers consist essentially of a small
quantity of sensitive explosive and 8 charge of black powder encased
in a metal container. In the ease of fixed and sernifixed ammunition,
the primer is in the form of a t ubLe wit b prow isxon f or its bei ng forced
into the base o i the cartridge case .

	

In trench-mortar ,.,mmurnition,
the percussion primer and igri itie n cartridge

	

containing a special
ignition powder charge

	

are separate items.

	

In the case of separate-
loading ammunition, the primer is intended for insertion into the
br chbloek and (excepting these for seacoast use a is ;,red b per-
cvssion,

	

Cannon primers described i n this manual include only per
cussion primets.

	

For other types of primers, see T

	

9-1900 and T
4-205- Primers Ere illustrated in figures 196 to 200, inclusive-

b.

	

Pereus :aYon Primer.

	

This type of primer, fired by a blow cf
the firing pin, is used -in all service fixed and semifixed ammunition,
and in separate-loading ammunition used by mobile artillery- Primers
used i n cartridge cases contain sufficient black powder to ignite the
smokeless powder in the cartridge case. Those used with separate-
loading charges contain only enough black powder to ignite black
powder ign iter attached to propelling charge.

c.

	

Pricier and Ignition Cartridge Data.

	

See - table 6 below.

ARTI LIERY AMMUNITION

section III

TABLE 6

.Primcri a++d lgn,04Xn [trPeWsri

rcussion . 20- ratn, M23A2 . .

Takel
h*ngkh

0.25
1 .15

ID jprr r1mr

Fh 04
[in . I Lin_I

0-332 (of cup) -
0 .62 0,555

Totol
Weig,hF
IG+oinF)

25,65,
345 .0

PRIMER, prtrr-assion, Q,F_ cartridges No-
_62 0 .'7-9S 0 .53 1 LIB .

PRI.Ep, pXercu5sion, 65-grain, M22A3 ., 7_fi8 0 .61 0,544 11593 .2
PRIMER, P-encussion, 100-grain, ,
MIBIA2 . . . . . . . . ._ x,75 0.52 0 .544 872_5. .

PRIMER, percuss 'i 'on . 55-gtatn .. . .M38A2 . . 2,$4 0.62 0 .544
PRIMER, percussion, 150-grain . MSIAX. . 7. 0,6 X 0 .544 1792 .2

PRIMER, P-CTC+UsSIOn, 3Q'D-grain, M2SA2. . 10.26 0,62 '0_544 2316.2

P1 IMER. pcri; assi(>n, 2X 5- raiYi, I
19-19- : 0_62 0,544 4 800AM40(T27X . . . . . .__ . . . . . ._ . . . . �

.
._ ._ ._ ._ ._, . �--- , ,

CARTRI OGEX ignition, M3 . . . . . . . . . . 2-642-64 0 .889 0.79

CART RI DGE. ignition. M4 . . . .. . . . . . . . . . . 1 .1 .75 0.728 0,65
PRIMER, p-crcussion, M32 ____. . . . . . . . . . . . . ., . � 0_516 0,$2 0,47 l 345.
PRIMER, percussion, M33 ._ . . . . . . . .___,------ 0.586 1 .00 .X42_XR
PRIME ._ ._. . . . . . . ,. pr, rcussion . M3A , . ., , 0.76!, 1 .00 0,56 737.45
PIZIMEF, percussion, ] X-grain . k . IIA4 I.595 ID-51-5 0.348 1X8.X5

CARTRIDGE* _9nit]6n, N15A1 . .�_ . . .__ . . � , 1_58 0,65 82.2
CARTRIDGE, ignition, I4i6 ___ . . . ., ., . . . . . ._ ._ . ., 2_13 4D.F96
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366. PACKING AND SHIPPING DATA.

data concerning separate-loading primers are given s n OR0
11 SIFTIs R-3 .

6 d .

	

PRIMER., PERCUSSION,

	

96) . weighing

	

5.
grains, is the standard primer for assembly i n the 20-mm Cartridge
Case M21A 1, and the substitute standard Case M21AIB1 (steel) .
It is the type of primer having on anvil as an integral pant .

	

The
PRIMER,

	

36A1, consists of a brass primer cup, a foiling paper
coyer, and a primer mixture charge_ The primer cup is made of
cartridge brass and weighs 18 .5

	

grains. The anvil, made of strip
cartridge hrass, is shaped in the form of a cone .

	

The thickness of
the anvil is 0X665 inch and its weight 4_95 grains. The foiling paper
cover is placed over the pruning charge after being coated with
special sb e11a r varaash applied to the side that will

	

placed next
to the primer mixture charge_ The primer mixture charge, weighing
2 . 10 grains, is pressed into the cup . The r over is pressed overthe charge
and the -anvil assembled with its apex po iin ti ng into the recess formed
in the charge. The Charge I's designated -as loo . 90A primer mixture.

fi$.

	

F

	

BIElt, PEHCU S I

	

II, 20-GRAIN, IH

	

A

	

(fig . 196) x is
standard for assembly with the three authorized rounds of arnmrni-
tion fired from the 37-mm Gun I1916, and the Yarget-practice
Round, M51A1 . MI51A2 for the 37-mm Guru M3 . The primer is
made of brass, weighs 345 grains, and is held in the case by means
o f a force fit between the walls of the primer pocket .

	

The primer
consists of an anvil, body, percussion element; primer charge,

	

e:r,
battery cup, primer cup, closing di,5k, and firing plug . The anvil is
form ed a nd

	

haped i n the same ma nn e r as the anvil for t he P

	

I

	

IER,
peTCUssian, MS6AI, described in paragraph 36'x. It xs made of brass
and weighs approximately 5 .8 grains,

	

The body, made of brass, is
machined so a s to provide a. series o f chambers into which are fitted
the various functioning assemblies, the firing plug assernbiy, the per-
cussion assembly, and the primer charge assembly.

	

The chamber con-
taining the primer charge assembly communicates with the cham-
ber

	

ntain i r<g the percussion element assembly through a cylindrical
port designated a s the flash vent.

	

The percussion element consists
of one grain o f No, 70 primer mixture in pellet form. The pr irnet
charge consists of 20 grains of black powder, The cover, rude of foil-
ing paper is coated and assembled i n the same manner as the cover
in the M36A 1 Primer de-scribed is paragraph 36'x .

	

The battery cup,
made of cartridge brass End tubular in shape, is assembled after the

319



TM 9-1901
368-371

ARTILLERY AMMUNITION

firing plug.

	

The. primer cup is similar in construction 2Dd f unctic'n tc

the cup in the M3 6A1 Primer. The closing disk, of onionskin paper,
i s placed over the printer charge,

	

After it is placed, the void space

of the primer charge recess is filled with rncite n beeswax.

	

The firing

plug, made of commercial brass rod, has a knob on its under side

that acts as the firing pin.

	

This knob strikes the primer cup.

369, PRIMER,, PERCUSSION, .F. CARTRIDGES, . 12, k.

YI/ L/ (fig. 196), is a British type printer used with ammunition for

4D-mm ant is ircraft guns . This printer screwed into the base

of the cartridge case. It is made of brass, and consists of a primer

body, charge holder, per-cuss ion element aX.sembly, tapered plug and

closing plug_ The primer charge of 65 grains of black powder is

contained i rr the charge holder, which i s SeTewed into the prier may,
The anvil is screwed into the primer body behind the

	

rcussion

element assembly: the closing plug is in turn screwed into the primer

body behind the anvil.

370. PRIMER, PERCUSSION. 5-GRAM M2,43

	

fig. 197), is

assembled in fixed 75-gym high-explosive rounds using reduced and

normal propelling charges . The -charge is bell ire the end of the

primer tube adjacent to the 1primer head by means of a cardboard

cup . The empty portion of the tube has many small vents and is

lined on the inside with a paper liner.

	

This liner prevents the grains

of propel l ent powder from entering the upper end of the primer tube

and supports the black powder Charge retainer cup.

	

The M22 A3

primet ernploys the sarn e head assembly as the 20-grain

Primer described in paragraph 368,

	

A body u f brass tubing is screwed

to the head and is closed at the other end by a threaded bra

	

plug.

The

	

I2 2A3 Primer differs from the M2 2A

	

Primer which it su

	

r-

:sed es, in that it has a firing plug with a boss, which increases the length

of the plug to 0.225 inch,

71 .

	

P IAlE1t, PERCUSSION, x,00-GRAIN, M UV(fig. 196),

is used with ammunition for .57-mrn and 3-i nch guns, and 75 -mm a nd

205-mm howitzer,

	

It consists of a brass tube that screws onto the

primer head. The other end of the tube is closed by a plug which

is rolled crimped -in place after being screwed in. Th e' head i s similar

to that of the 6-5-grain M22

	

Primer described its paragraph 370.

The black powder charge completely fills the case and ignites the

propel l ent charge through the WntS irj the body of the primer.

	

An

alternate primer i s the P I MF.F , percussion, 100-grain, Iii1 A 2 , which

differs from the

	

lBlA2 primer in the design of the brass tube.
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372 . PRIMER. PERCUSSION, 55-GRAIN, INI A fig. 196),

supersedes the 0-grain N23A2 Pr5mer (par. 6$) for use with

37-min ammunition, It is also standard for use with 40-min rounds of

Army procurement.,

	

This primer is similar i n construcmn to the

IB I A

	

Primex described i n paragraph

	

71.

	

The 55-grain primmer

charge fills the primer body and ignites the propellent charge through

the vent-5 in the body of the primer.

373 .

	

PRImEft, PERCUSSION. L50-PRXIN. M31A

	

(fig.
?
197), is

used with some rounds of 75-mrn high-explosive shell requiring a

pitrrer of higher black powder capacity than the 75-grain D422A3, or

the 1 DQ-grain, M1B 1

	

1,

	

Similarly, the larger black powder charge

is used i r: igniting the gapeilant of 75-mm :Xrmor-pi ercltag shot,

	

The

M31 A2 P r i mer i s si mi tar to the LEI2 2A3 Primer descri bed in pa ragraph

37 0 except for the amount o f bla c

	

powde r char ge,

374 .

	

PRDIER, PERCUSSION 300-GRAI

	

M

	

A (fig. 197), is

standard for use Iith 76-mm ammunition, and 3-inch, 90-mm and

I D5 -rn m antiaircraft ammunition,

	

It is also used with the M67

H,E,, A.T . Shell in the 101`5-mm Howitzers M2, M2 AI,

	

3, and

	

4_

The function of the

	

28A

	

Primer is identical with the 20-grain

A 2 Primer described in paragraph 368.

	

It is similar in con strilc-

t i on to the I D D-grain

	

11B 1A2 Primer, described try paragraph

	

71,

except for tile length of the tube,

	

It -contains more powder.

	

It-erna

eive primer is the PRIMER, percu ion, 300-grain,

	

8B

	

(steeI) .

Rounds of earlier man ufa c t Xre may have the PRIMER percussion,

300-grain, M2 8A1 or

	

9A1B1.

375. PRIMER, PERCUSSION, 225-GRAIN, M40 (T27), used

Fith ammunition for 76-mm guns, is similar te, but 'longer than, the

M2 8A Primer, described fig paragraph 374. It consists of a brass
head with increased thread area, i n combination with a. brass printer

body. The primer has an open end without the usual metal plug.

376.

	

CARTRIDGE., IGNITION, A13 (fig. 198), is assernbled with

the 81-rnrn High-explosive X145 Shell. It is also issued for use with

the 81-mm 68 Training hell. The cartridge ccnXigts of a body
assembly, n commercial primer, and a powd er charge.

	

The body as-

sembly is essentially a shotgun shell, made of paper and hang a

brass inner and outer base .

	

The body is cornm ercia l cartridge paper,

reinforced at one end b the brass base. The commercial priaxer is
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A- IGNITION CARTRIDGEL M4

B -IGNITION CARTRIDGE M3

RA PD 6512S

Figure 198 - The

	

3 aa4

	

4 fgrxitlion Cartridges for Use With Mortar
Arnmiunitiunt

inserted in the holes in the brass bases and is firmly held in positian

by means of a compressed paper wad tbat is crimped to the base and
into which the primer is f xce fitted,

	

After the powder charge is
loaded, a series of tbree wads is inserted at the opposite end and the
rim of the cylinder roll crimped to hold the wads in place.

	

The cern-
pkte assernb1

	

is then dipped in molten paraffin .

	

The charge I'S

120 grains of propellent powder.

CARTRIDGE, IGNITION, M4 (figs 198), is the propellant
for the 60-mm M69 Training Shell .

	

i t is almost identical with the
Cartridge described in paragraph 376.

	

The M3 Cartridge is larger_
The outer grad of the

	

is made of greaseproof felt and has a bond
paper disk urn both faces ; the M4 has a chipboard outer wad with
a disk on its outer face only.

	

The charge of the

	

4

	

artrif to is

47 grains of commercial powder, known as Special Infallible Powder,
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AKERJU

IN"_

IMER FER%"__LjSS ;C .N, x,32

	

CARTRIDGE_ tGMITIQN, M,5Al

-PRIER, PERCUSSIDN . M33

325

. 4
IFA

or X

	

:Mw

FRI .'w1ER% PERCUS SI-O."J,4A3

	

r RT. r

	

,X I

	

I-ION, fMI6

FOR 81-4m

Figure 199-Primers card ignition Cartridges for Use With Mortar
Ammunition

378 . ,

	

,

	

DGE.
a'Al (fig . 1 -99), for use with 60-mm Shell 349A2, M50A2} 83A1,

and M69 Training Shell, consists of a housing for a sec=d primer
(PRIMER, M35), a black powder pellet, and a head containing a
firing plug.

	

The head is made o f steel and is threaded to fit in the
fin assembly after the M5 AI Ignition Cartridge is inser-ted.

	

A firing

plug, made e f bras

	

increases the area against which the firing pin
may strike. The housing is made of steel and contains the PRIMER,
M35, and a black powder pellet .

	

This p-eI 1et, weighing 1.65 grains,
amplifies the flame of the primer.

	

This primer 'consists of a cup,
the. pruning mixture, a disk of shellacked fairing paper, -and an anvil,

The metal parts are made ef cartridge brass.

	

The charge is a pellet
e f No. 7 0 primer mixture weighing 0.37 grain .

	

The CARTRIDGE,
ignition,

	

A 1 : is a double paper tube encIosed at both ends bar disks
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and washers and containing a charge of powdet. The body assembly
consists of the other and inner tubes and washers, and a cylindrical
celluioid tube, tyre quarters of aa inch long, secured to the washer at
the ignit i c:n end o f the cartridge . The two tubes -closely inter-fit; the
outer tine is either red or yellow . The washers are made of coMm er-
cia l chipboard and coated with orange shellac varnish . The -washer

'
in

place, rests on the rirn of the inner tube; an onior kin disk is placed
between the washer and the inner tube. The washers and disks are
held in place by roll-crimping the outer tube .

	

After ore washr and
disk are assembled, 4 0 grains of ptopeilent powder are loaded into the
cartridge surrounding the celluloid tube; the second disk and washer
are inserted and T ;

	

cartridge closed.

379.

	

PRIrvIER } IF

	

U

	

Y

	

rXi. 31 3,

	

' IG I'r]

	

AIRT IDLE,
NT

	

(fig. 199), ass-embled with S1-mm sheIl, is essentiEffly the same
as the P I?

	

, percussion

	

I32, described in paragrapb 3'7S. The
PRIMER, M35, is housed within the primer housing Qf the PRIER,
uercussior,

	

33, and its flame is reinforced b

	

the action of a black
powder pellet.

	

The head of the

	

33

	

81-mm shell) Primer is Iar er
than the head of the

	

(60-m rn shell) Primer, but a.11 other com
ponents are a pprox im ate1y the same size.

	

In action, construction, and
identification, the two primers are sirnilar .

380 .

	

PRBIER, PE G S SIGN, M341 W/I

	

.

	

- ,)

	

CARTRIDGE}
(fig,. 199), is standard for assembly with the 81-mm M56

	

heIl.
It res-embles in genera i appearance the PRIMER, M32, described in
paraUsph 78. Tiie

	

34 (31-rnm

	

Primer he- ..s the M35 Primer
as does the

	

2 (60-rnm .

	

The major chary g

	

Fire in size.

	

The
over-all dimensions of the M34 are :

	

head-l_ -	richi n diameter
(M32-0,82 i,n .) , 0.6 inch deep (M32--0.57 in-)-

	

mer housing:
0.56 inch in diameter

	

32-x.50 irL), 0.40 inch dew (M32-0.26
in.) ; disk-0.50 inch iz diameter (M32-0.44 in.) ; firing plug---0.21 :
inch thick (M32-0,227 in.) . All other general dirnemions of the

34 Primer are the 8ame as the

	

32 . The black powder pellet in
both primers has the same weight .

	

The action of the two is identical.
The Ignition Cartridge M6 is, except for size, exactly the sanr. e as the
M A1 Ignition

	

rtri dge, described in g=graph 378.

	

It is 2 .23 inches
long after the ends are crimped, 0.795 inch in diameter, and has e
120-grain propel i

	

t powder charge.

326
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Figo re 200 -- PR I

	

MFR, pere ussic n, -17-grain, MIk. 11A4

RA PQ 65129

381 . PRIMER. PERCUSSION, 17-GRAIN, 111K. IIA4 (fig, 200) .
is Used irl ammunition for the 4.5-inch gun, 155-mrn howitzers, 15
mm guns, 8-inch howitzer, 8-inch gun, and 240-mm howitzers. The
primer is made of brass and cons fists of the body, percussion el errsent
assembly, conical gas check, closing disks } and the primer charge . - The
small charge (17-grains) of black powder contained in this primer is
sufficient to ignite the igniter pad attached to the propelling charge.
The ft-ring pin et the gun strikes the prime} cup directly.

	

The conical
gas check contests of a copper cone, and a brass plug. The cone is
forced t o the rear by the huming gas of the propelling charge and
thus p rev ide3 for obtura.dor1,

	

The primer charge is held in place by
the closing disk and beeswax, and sealed with shellac varnish. .
]PRIMER, percussion. 18-grain} Mk. IIA , and PRIME'. percussion,
1-g:aln,

	

k. II, Iii'k . IIA, and Mk . IIA 1 . may he used until present
stocks are exhausted, However, the PRIMER, percussion, 21-grain
Mk. II

	

1, a restricted to use in 155-mm howitzers on1 .
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BOOSTERS, ADAPTER-BOOSTERS,, AND BURSTERS

a.

	

General.

	

Since the bur-sting charges of high-expl

	

ive sh11 are
reI at ively insensitive to shock, a cornparatively large de toriati ng charge
i s necessary to insure a high-order detonation of the bur-sting charge.

use or' more sensitive explosives, such as mercurv fulminate or
I-ead az Jd e, in the quantities required for the purpose would create ex-
cessive hazards in bandling and firing.

	

_21refore, such explosives are
used only in small amc unt.s as initiating . .--d intemedlate detonating
~charge&

	

A separate charge of somewhat less sx } nsit i vit

	

(usually
. t etry l) is provided for detonating the high-explosive charge of the
shell, and hecau se its function is to increase or "boost" the effective-
ness of the explosive train, this charge is known as a booster charge .
The. booster charge may be incorporated within the fuze itself, or
mav he encased in a thin casing of metal or plastic which is screwed
Feratanently to and handled as a un it with the fu ze, or in serted i n the
sheIl during manufacture.

	

The assembled casing with booster charge
is krmwn as a booster.

	

Some types are provided with a boresafety
mechanism ; these boosters usually contain one or more other charges
in addition to the booster charge, such as are intermediate detonator
or s. lead charge. Types now in use alre described below,

h .

	

BOOSTER, M20, and :1120A1 .
The(1)

	

GZNSRAL.

	

0 Booster and rnodihcation, k 20A1, are
in conjunction with point fuzes, both impact and time t5rpes, to

.

	

vct the functioning of fixed and sernifix-ed high-expiosive projectiles,
The

	

20A1 differs from the

	

0 only in that it has a larger flash
hole in the rotor cover; in other TeSDeCtS, Construction and functioning
are the same . The booster

	

be used in projectiles having a, threaded
fuze hale with a

	

-inch d

	

. .2tor, 12 threads per inch, and with all
fuzes having a threaded base 1.7 inches in diam-etcr, 14 threads per
inc; .- subject to certain conditions .

	

When the

	

ost-eT is used with a.
powder trait tune fuse, the black powder magazine charge of the fuze
shouId -not exceed 20 grains .

	

If a larger charge is used, a low-order
detonation of the projectile may occur if the magazine charge of the
time fuze should be ignited prematurely,

	

For certainity of function-
ing, ti he baoster should be fired only under conditions providing a set-
back forc-e greater than 0.25 per grain,

	

'The M2C and M20AI are
xrsed only in fix-ed and emihxed amrnumtion of 75-mm to 4.'7-inch
ca1ibcr and in the 8-inch High-explosive Shell M103, which are issued
and shipped with the fuze assembled. The booster is handled as a
man ufa ct using component o f the projectile.

328
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DEscpiPTION.

	

The fa1lowing description is alga applicable to
the M2 1 and

	

IA1 Boosters with the exceptions cited in subpara-
graph c, below.

	

The lette-r8 in pa rerntheses herein refer to 6gure 201
The boos-ter is made up of two major parts, a booster cup (N

	

which

Contains a tetr l booster charge (0) and screws onto a threaded brass

body (A) containing a tet r l booster lead (ICI

	

and a rotor assembly.

The rotor assembly is made up of a rotor (H) containing a lead
azi de-tetry l detonator (G), a centrif ug al ly actuated pity (K), a cen -
t rifugal pin lock pin (P) which operates under set-back, a roto :stop
pin (F), a rotor lock pin X I) , and a rotor lock pin lack

	

,

	

The
rotor is so seated o n its pivot pin (L

	

that the detonator i

	

normally
out of line

	

ent with other explosive elements in the booster and the

assembled fuze .

	

The center of gravity of the rotor a:sse:nb[is off the

centerlirne of the pivot center so that the +assembly wiII rotate under
centrifugal force. The rotor is locked in the unarmed position prior

to firing bar the spring-held centrifugal pint.

	

The centrifugal pin in
turn is held in the locking position by the centrifugal pin lock pi':-

The function of the rotor stop pin is t o stop the rotor assembly when it

has rotated to aline d c r a=ed pDsition. The bore sofety nnechan ism i s
covered at the forward end of the boaster by a thin brass cover (D)
wbxch has a flash hole to permit the transmission of the fuz e action to
the detoaatcr in the rotor of the booster.

	

In the M20 ]Booster, tthis

flash hole is cne-,eig hth inch in diameter, in the

	

I20A1 BoWer, the

diameter is increased to one-quarter inch to insure that the d etonaWr
will function properly .

	

The flash-hole is covered by a thin disk o f

onionskin

	

) paper t c prevent foreign matter from entering the
booster,

FuN c-TioN

	

G.

	

Upon firing, set-bark forces the -centry fue a l

pin lock pin rear-ward against its spring, freeing the centrifugal pin.
When the projectile reaches the required rotational ve lacit , the cen

tri f aga l pin moves outward again

	

its spring.

	

This releases the rctc r
whicb then rotates to the a,1 in ed or armed posit ion,

	

hereupon the
rotor lock pin moves outward under centrifugal foroe from its cavity

in

	

e rotor a r:d into the hole in the . broster body,

	

Creep forte causes

the riot-or lock pin lock to move forward into the space behind the

rotor lock pin, preventing the rotor lock pin from returning to its
original position.,

	

Thus. the buster is locked in the armed position

throughout the flight of the projectile . Action of the detoriatcr is
initiated by the detoriatmg elements, or magazine charge (ire time

fuzes), of the fuze . Explosion of th-e detonator is transmitted through

the booster lead t o the booster charge.

	

The booster charge i n turn

detonat

	

-the high-explosive charge of the projectile,

P

	

PAXZATION FOR

	

RING. There is no preparation for firing.

329
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BOOSTER. 3121, 4121 A I * A1 1

	

t and M21A4 (fig. 201) .

(1,)

	

EN¬F.,aL.

	

The

	

1,

	

lAl,

	

!

	

1A2, and M

	

1

	

4 are com-

paniors boosters to the M20--series ftizes . Upom standardization, the

M21 replaced the M20 for use with separately issued point fuzes, and

to date this booster or a modification thereof hag been used with such

fuzes in projectiles of separate-loading ammunition of 4.5-inch caliber

and larger . However, the boosters will fit any projectile with a

threaded fr,Lze hole with a 2-inch diameter, 1 threads per inch, end

receive all tzes having a threaded base 1 .7 inches . in diameter, 14

threads per irxcL In normal use, the boost-er i s assembled to the fine

during manufaetu re, tbe fuze and beoster being handled therea fter as

a on it, although the booste r can be rised in plc ce of the

	

2 D Boosters

as a compone nt of the sh el 1.

	

The

	

1A4Booster has become stan d-

ard for use

	

all fixed, serniExed, or s parate-loading she]L

	

small

hole B) is drilled in the threaded upper portion -of the booster to

accommodate a set screw for securing the fuze to the booster.

	

The

set screw is snaked ire position after assembly.

DESCRIPTION,

	

In basic respects, construction and fiin-ction-

in g are the same as for the M20 Boosters., described in subparagraph

1), above. However, M21 Boosters are fitted with a safety (Cotter)

pin with pu I1 ring

	

) which bolds the rotor in the unazrr5 ed position

prior to assembling the fine with booster to the projectile .

	

The

	

1

and M 1AI Boosterz differ from the M 0 designs also in that the cen-

tri fug a,l pin lock pin (P is omitted, The only difference between

the M21 and M 1

	

I models i s i n the size of the flash-hole in the

rotor cover.

	

In the

	

21A 1, the flash--hole has a one-quarter Inch

diameter, as cornpared with one-eighth inch 'in the M21.

	

In the

M21

	

1 a

	

-piece centrifugal pin lock pin making use of a ball and

socket joint to pe rmit some "play" is incorporated in the booster.

	

In

the M2 IA4, the most . -recent production mode4 the eentH fugai pin

screw was shortened and the centrifugal. pin 1ack removing pin way

replaced by a singl&-piece type like that in the

	

20AI Booster.

PREPARATION FOR FrRiN .

	

The safety (cotter) pin must ice

removed before inserting the fuze and booster assembly into the shell,

331
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BOOSTER, 5-122

	

fig, 202),

	

The M22 Booster i s used in.
conjunction with the M57 Supergoick Fuze in 105-mm howitzerchem
ical s hell to explode the shel I burste r charge,

	

In outward respects, the
booster aS very similar to the M20 and M21 Boosters, and has the
same threading.

	

Internally the booster differs in that the rotor assem-
bl

	

is omitted, the body

	

) being solid except for a drill hole tbrough
the center. This sea s detonator assembly B containing two
pellets, one lead a zi de (

	

and the other tetryl (ID) .

	

The booster
ahargo (E is contained in a booster cup (F) scraved on the base cud
of the booster .

	

Due to the ornis ion - of the rotor, the booster is not
boresafe .

	

There is a sma11 threaded drill -hole in the threaded upper
part of the Lady similar to that to the

	

I-series boosters. However,
unlike the M21 s, the booster is handled a!s a manufacturing compon-
ent of the shell, being screwed ink the adapter of the projectile and
locked in posi tion b

	

s set -screw.

	

The fuz e i 5 then screwed into the
boomer and secured in position by staking to the projectile .

e .

	

BOOSTER,

	

*

	

The M2

	

Booster has sup-erseded the older
Na

	

k.

	

III Booster as standard for

	

=L,fixed, H. E ., Mk. I

	

x
for

	

-inch ant iaireraft gu=.

	

The thread diameter is 1 .375 inches,
the same as for the e,-rlie .r Mk. III design, but a somewhat finer
thread is used on the

	

1

	

(20NS-2 L.14. vs . 18 T -1 L.

	

. . The
relatively small diameter is neces&ary since the Mk. I

	

hell is fitted
,vvith an adapter which reduces the diameter of the fine hole of the
shell from

	

.

	

inches to 1 .7 inches-

	

This permits fining with modern-
typo fuzes such as the FUZE, time, mechanical, Mo t and modifics-
tion, currently standard for the she I l .

	

Since the

	

k, I

	

hell is
limited standard, it is probable that this booster will be in use only
until the present supply o f shell is exhausted.

f.

	

BOOSTER,

	

.

	

The M24 Booster has been standardized
as an altemate for all modifications of the

	

0 and

	

21 Boostors,
for all purposes for which these are authorized. The M24 Booster
(fig. 203) consists. of the body (A),

	

i ch is threaded internally to
take standard fuzed and externally to ht in adapter& or shell threads .
The flash-hole (B

	

opens into the rotor charnber.

	

The rotor (C) con-
tains the detonator (D) and holds it out of lure until the fuze arms .
The rotor is field in unarmed position b the -centrifugal rotor stop
(H) which rides are a guide pin 1) and is held engaged to the rotor ,
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O1 POWNTS

by the centrifugal spring

	

.

	

The rotor chamber -is closed b

	

a plate
.

	

On firing the shell, centrifugal farce causes the rotor stop to
more outward against the spring and release the rotor which turns so
that the detonator is ali rted with the flan h-fi ole and the booster lead

On reaching this position, the . rotor is locked in place by the
lock pin

	

which enters the lock pin cavity as far as the closing
plug

	

F),

	

The booster ohorgo C L

	

consistX of a t et rya pe11 et.

	

s a
mane fa cturing modification, the booster bocly may be made of drawn
brass with a brass insert .

	

This modification is designated I 24BI .

383 .
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a.

	

General.

	

In che

	

ical shell, the function o f the explosive
charge is t o burst the shell ca-sing and disperse the chernical contents.
Hence, when used i n chemical she 11, the charges are generally known
as burster charges, and the assernbly as a burster. The burster, like
the booster charge for high-explosive shell, consists esgentially of a
high-explosive charge in a suitable thin-walled container . orne early
design were similar to boaters . but modern ty5 consist of a lung
assernb l

	

extending the le:ngth of the shell cavity. This insures a com-
plete rupture of the shell and effective dispersion of the chemical filler,

b.

	

BUJI "I'E

	

, AM . This burster is used in the

	

6 Burster casing
2n conjunction with a detonator assembly to rupture the casing and
disperse the chemical filler of tiie M64 Chemical Shell for 75-mm
howitzers.

	

It extendX the full length o f the sbell cavity,

	

The burster
casing is a press fit in the shell adapter and the burster charge is a
loose fit in the casing.

	

The burst er consists of a T-ounce tetryl char-go
loaded under pressure an ari aluminum-alloy tubing approximately
one-half inch in cia rne to r and 7.9 inches brig .

	

The

	

6 Burster casing
is mada u p c f a seamless steel tubing seated a t the forward end in a
steel siee ve,

	

The tubing i s approximately 131s inks longer than the
burster to allow spa ce

	

forward of the burster charge for th e detonator
assembly.

	

An interm-ediate detonal or is rewired for prop-er function-
ing o f the burster charge since the

	

157 Fuze, which is standard for
the

	

64 he L4 has no booster charge in its explosive tra i m The
detonator assembly is held in position against the front arid of the
burster b a washer and spring clip .

c i*

	

BRJR T'Efit. Ml .

	

This burster i used inthe

	

Bunter casing
with the

	

-itch and 81-mrn Mortar

	

Bernical

	

hell M57, The assert
bb

	

resembles that used with 75-mrn howitzer shell (subpar. b, above)
but differs in that the burs ter charge is smaller. and that no inter
mediate detonating charges are necessary, The

	

1 Burster consiM
of approximately 0.6 ormce of tetryl loaded under pressure in an

:33:5
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aluminum-alloy tubing 0,39 inch in diameter and 9.82 incXhes long,
The Bu rs t er casing is made up of a seamless steel tubing with
internal dimensions approximately the same as the external measure
ments of the burst er, seated at the forward end in a steel sleeve.

	

The
assembly is constructed so as to be a press fit in the adapter of the
M57

	

hell, and extends approximately thre"tiarters cf the l en

	

b of
the shell

	

vitv.

	

Action of the bunter is initiated by the X552 Fuze,
which has a booster assembled thereto.

BUR TE1R, 515. This burster is used its the HIS Burster casing
with the

	

60

	

hemical Shell far 105-mm howitzers . The assembly is
er,santiall

	

the same as the

	

1 Burster in the l

	

Casing, described in
subparagraph s, above, i n construct ion a nd manner of fuactic)ni ng but
differs in various details, The M5 Bursar charge is somewhat
heavier, weighing approximately 3 ounces, The charge is loaded 2-n
an aluminum tube 12.42 inches long ; the over-all length of the assem-
blv is 12.62 inches and extends the full length of the shell cavity. The
burster assembly has no auxiliary charges ; however, the M22 Booster
is a manufacturing component of the M60 Shell for use with the

	

57
Fuze, which is standard for this shell.

BUR TEl * IV16 . This biirster is used in the

	

1 Burster casing
with the Mk.

	

11A1 Chemical Shell for 155-mm guns. The assern-
biy also is &t andard for the

	

k. 11AI, MAC. IIAI-Mod, 1, and the
Chemical Shell

	

105 and M110 far 155-mm howitzers. These -shell
arc ada pied for the ICI51 Fuze or rnodifications, wh ich- are a sued with
an

	

21-series bcaster assemb1ed to the fuze. In construction and
functien ire g, the burst er -assembly i s baX;ica lly the same as those de-
scribed l n the preceding paragraphs;

	

differencet are chiefly with
respect to size 2nd weight of the charge. The 16 Bunter charge

	

n
shs

	

Of approximately 5 .8 ounces of tetr l or tet F1 and TNT mixture,
a relatively heavy charge being necessary due to the large size of the
shell as compared with those with which the other assemblies of this
type are used. The assembly is 0.57 inch" tong and extends the
full 1-ength of the shell cavity*

a .

	

Adapters,

	

The openings i n the rose of m

	

t modern proj ec-
t i [es are threaded to conform to the requirements o f the fuzes. With
this and the greater standardization of fine threading, interchange
-ability is obtained without modifications, However, is chemical shell,
and in many high-exp ]Qsive shell of earlier design, openings in the
nose are considerably larger than required by the fuzes, in order to
facilitate manufacture and loading of the projectiles. For such shell,
a suitably threaded mete i bmshing . called an ado pter, is necessary to
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reduce the size of the opening to conform to the threaded port= of
the fuze . Intereh8ngeability is obtained by using the appropriately
5-i .zero adapter required for different fuzes and pro' eeti I _ In ehem .ica I
shell, the adapter has an additional function, that of providing a gas-

tight seal for the c ::emical filler, hence, threads of adapters for o3der
chemical shell havt tapered (pipe) threads, Ielodern chemical shell
have standard machine threads, gastightn-es% being obtained by other
means, such as scaling_

l%

	

Ail

	

ter-hoositers*

	

xn some cases, the booster or bursleT has
been combirle<1 with the adapter, the two assemblies thereafter being
handled as a unit .

	

Such combinations are known as adapter-boosters .
Assemblies of this kind are 173.0 longer widely used, clue Lo the greatiEr
standardizintion in f aze and fuze-hole sizes and the use, in more recent
chemical shell -design, of a separate burster and adapter. Adapter_
boosters now in use, chiefly in shell of relatively early design* are
described below and illustrated in figure 204.

r. ADAPTER-BOOSTER, M1c . III (fig, 204), The Mk, III
Adapter-booster is used in the k. . I High-explosive Shell for 75-mrn
g=s to adapt The shell for iise with the M46 and M47 Fuzes and to
provide the necessary booster charge to supplement the detonator
charges of those fuzes .

	

The booster. co nsist§ of a thin-walled tubular
steel easing

	

B) approximately I % inches in diameter and

	

1/:! inches
long (over-all) containing a f-ounce boaster charge (A) of tetryl in
the form of four pellets. The booster is permanently assembled to
,,, he adapter (E;) dt:ring manufarture b screwing the leaded easing
into the base -e-nd of the steel adapt-er after first coating the booster
threads with glue .

	

cup-shsped brass fuze sock-et (C) closes the
front end of the booster and protects the booster charge against rnoi!X-
ture : one or more felt washers (D) are placed under the flange of the
fuze socket to xinsure a tight fit upon -assembly.

	

A felt washer is fitted
around the booster and secured to the bay of the adapter to provide
a tight seating when the adapter-booster is assembled its the shell.
The adapter i,X threaded externally with I.5=I

	

-1 threads to suit
the nose opening of the shelf, -and is drilled and threaded internally
with Lowenherz threads (major dram, 0-9275 in., 12 .7 threads per its,)
to receive the M46 and M47 Fuzes.

	

As the Nzes are not assembled
to the sheil until just prior to firing, an adapter plug (F) with ring is
fitted to the adapter for protec-tion against entrance of foreign matt-er
during shipment and storage .

J{

	

ADAPTEl ,B 0 TER- Mk* I11AM2.

	

The

	

k.
Adapter-hooter is used with Ilk.111 High-explosive Shell for 155-mrn
guns_

	

I t adapts the shell for use with the N146 and M47 Fuzes.

	

The
assembly is essentially the same as the Mk. III Adapter-booster
described aboVeL and performs the same functions . However, the

337
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F

ADAPTER, MOSTER, MK. ViB

Figure 204 - Adapter-boosters
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POWNTS

adapter hag a larger diameter and is threaded with 2. .5-SN -1 thread
to suit the opening in the nose of the 155-mm shell.

	

Like the Mk . III
Adapter-booster, the

	

k, IIIAM is fitted with a plug (an eyebolt-
lifting plug) to prevent the entrance o f farei gn matter and to faeilitato
handling during shipment and storage .

c .

	

ADAPTER-BO STEIZ, NIL WN11 (fig . 204) . The Mk. IVM1
Adapter-booster has superseded the

	

k IV13, an earlier type very
similar to the Mk, WMIN a

	

standard for the Mk. Il Chemical Shell
for 75-rnm purrs,

	

The Mk. I I I has a hexagonal head whereas the
Mk . I B has an octagonal head, Although termed an adapter-
booster, the function of the explosive charge contained in the asp-em-
bl is t o rupture the Ilk, I I Shell casing and disperse the chemical

fill e rX The booster, or h urster charge ( is held in a thin-walled
tubular steal casing "B) which is welded to the steel adapter

	

E .
Since the adapter must provide a gastight seal for the chemical filler
of the shell as well a s a seat for the fuze, the - external threads are
tape red (pipe threads). The adapter is drilled and threaded intern-
ally at the front end iv ith 1 .2 3 -16N - l, threads to receive a steel
bushing which seats the fuze .

	

The bushing has I

	

wenherz threads
major diam, 0.9275 in ., 12 .7 thTea& per in,) to suit the M46 Fuze,

which i s standard for the

	

k. XI

	

h-elL

	

A cupX-shaped brass fuze
socket (C), Pressed into the assembly after the bursts r charge has
been loaded ;and held in position by the bashing, prat-ects th-e burster
charge against moisture, As the fuze is not -assembled to the shell
until just prior to firing, an adapter plug with ring

	

E) is screwed into
the adapter to prevent entrance o f i or ei gn matter.

1 .

	

ADAPTE -B OSTER, 'Nlk. JVR, The

	

k. 1V13 is an earlier
type of adapter-booster for the Mk. II Chemical Shell rot 75-mm
guns,

	

It has been superseded as standard b

	

the Mk. I

	

I, to which
it is very similar, but may stall be found in Mk. II Shell of earlier
manufacture .

	

The

	

k. I B has a rl cc -tago na l head a s compared with
the hexa go nally headed Mk. I

	

ML

gi

	

i T

	

. 204) . The Mk. VIB
Adapter-booster is used with M1, II Chemical Shell for 155-mra
bowitzers and Mk . VII Chemical Shell for 165-mm purrs.

	

The assem-
bly serves three purposes : to provide an explosive charge capable of
rupturing the shelt casing and scattering the chemical filler ; to pro-
vide a gastight seal for the shell} and to adapt the shell for use -with
the 146 Fuze . Because of the relatively large chemical filler to the
155-ram shell. a larger explosive charge is required to burst the shell
-and disperse the contents than in the case of the 7;5-mm shell, which
uses the Ilk_ J

	

I Adapter-booster. Hence, an aux1har booster
charge

	

is used in the

	

k, VIE aseembl y.

	

The interior charge
of tetr a (J) is held an a thin-walled tabular casing (I which screws
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i n the adapter (E) .

	

The adap VX,r wIth Int erier - booster screw, into a

larger enter tubular easing

	

H) which holds the 0.56-gnond auxiliary

booster, or burster, charge 6f TNT. The outer booster casing is

threaded externally at the front end with tapered (pipe) threads to

provide the required Basti ght fit in the nose opening o f the shell .

	

The

adapter i s th reado d internally with the Lbwenher-z threads (major

diam a 0 .9275 in .} 12 .7 threads per in .)

	

s the fuze is not assembled

t G the shel i until just prior to firing, an 4ada. pter plug (F) is fitted i n

the adapter for protection againRt foreign maths and easier handling

during shipment and storage,
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EYEBOLT-LIFTING PLUGS AND GROMMETS

385, ]EYEBOLT-LIF'T'ING PLUGS.

$* Complete rounds or separate-loading projectiles which are
issued and shipped unfazed are fitted with 2I suitable plug to protect
against the entrance of foreign 'natter into the faze bole during ship
ment, storage, and handling.

	

For t;nfuzed fixed and sernifixed EMinu-
nitien, which normally is packed in individual sealed containers, the
pliag consists, of a felt wasber with a brass ring attached to the outer

TABLE ?'
TYPES OF EYEROL7-LIFTING FLUGS

34 1

' + XIarn*MX
Ty p, werXll aX
.0t Arnmunilian With Which Used l3,vtaX L*e,Xlh Eytbolt W-Siso
Plug Si So Hin .l IiA,I (1b)

. Mk, III High-explasive ShelI I
Type for 1$5-mm Gun& AS1917- 0,9225-12 .7-
{°A" 17A-1SMF 1,6we-iherz 2 .60 2 .00 ; 0.25

Mk, VII Chemiv$1 Shell fof
153-mm Gun U1918mI

Mk.XI $rod Mk . IV High-
Type , Ca-PIDsive ShF_ll fOr 155-Mm 0,4225-12,7,
'"F° Howitzers Tawenherz 3.52 2 .00 0.7

M114 High-explosive Shell
h for 240-rnm _IowiztT X11

M65 High-explosive Shell for ,
4.5-inch guru

M107 a=td Mk- IA1 High-
exp1G5iVC Shell for 1ss-Trim
howl tircrs
105 F M115 1 M116 ! Mk . '
11A1, M-k- 1JA[-Mbd. .1

Type and Mk, 1.A1 hcmica1 i 2-12 NS- I .3.825 2 .25 11 .75
'`G"' Shell for 155-mm how-

itzers
MIN Chemical, and N1101

and Mk . IIIA1 High-ex-
plosive Shell for 155-mm
Guns M1417-1 "A1-1$MI,
M1, ftrid MIA1

Mk. VIIA1 Chemical Shell
fir -155-mrn Guns. M1917-
17A1-18MI

SHELL empty, for sand i
l-oading, 95-Ih,, k. X, 15.5- I

Ty:pc fern how., 1V11917-15A1-18 2,5-BNF-I 3 .525 ' 2,25 12 .25
'"H'" SHELL, empty, for sand 'Iloading, 45-1b,, Mk. I1I,

1 SS-mrr. guns 1917-
17A1-14MI
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surface for easier removal when fuzing the projectile. For unfazed
separate-loading projectiles which, generally, are skipped without
packing, the plug is a screw-its type trade of steel or malleable iron,
w:tb an eyebolt on the outer surface to facilitate handling. Several
types of such eyebolt-lifting plugs are provided, the essential differ-
ence between the types being with respect to the size and type of
threads . Types most generally encountered in the field, and char-
acteristic thereof, are given in table 7, See also figure 205 .

$6. GROMMETS .

ARTILLERY AMMUNITION

a .

	

Types. To provide the necessary prrote ion for the relatively
fragile rotating bands, projectiles shipped without packing are fitted
with a grommet or ring of suitable material,

	

Several types have been
manufactured, the earliest of which is a rape grommet cut to required
length and looped at both ends. When ore grommet is required, it
is placed directly over or in front of the rotating band or, in the case
of double-banded shell, between the bands. Two grommets are re-
quired for overseas shipments, placed ore behind and ore in front
of the band.

	

Rope grommets are secured in position by hernp twine
drawn rightly through the two end loops and secured by a slipknot.
A more recent type consists of a split ring of thin steel faced on the
inner surface by a fiber liner of approximately one-eighth inch thick-
ness. This grommet is designed to carer the entire rotating band
and to seat on the projectile without pressure an the band . It is
secured in position by soft wire drawn tightly through the notches
provided in the rim for the purpose, as described in subparagraph b

()f below, and illustrated in figure 20t} . A le

	

widely used third
type (the rubber grommet), designed for use with 155-mm -shell, is
similar to the fiber-steel grommet in that it covers the entire rotating
hand.

	

However, it is made yap of a steel core with a rubber cushioning
faced on the end and lower surfaces with cotton sheeting (fig, 207) .

h . Method of Securing Metal-fiber Grommets. Metal fiber
grommets should be assembled to tire projectile as follows :

(1)

	

Make a hairpin bend in the tying wire

	

inches from end
Slip end (A into the tying slot D} moving the end inside

of the rnetai grommet toward tying slot

	

) as far as the hairpin
bend will allow it to go.

Weave the long end (S

	

from tying slot

	

D) outside of the
metal grommet, passing the wire through the metal jacket opening,

between the grommet and the shell, then through tying slot

	

) .

Press the metal grommet as tight to the shell as possible and,
whip holding in place, pull the wire tight with pliers and bend the
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Figure 206 - Moat-fiber Grommet - Method of Assembly

VA PO 65133

RA P a 54&9

Figure 207 - Grommets for 5eparafe-loadrng Projectiles
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wir-e toward the tying slot

	

Dj.

	

While holding the wire tight, tap

the bend lightly with a hammer so that it will have . the smallest

possible radius.

(4)

	

Push th-t end

	

B

	

through tying slot (D

	

between the shell

and the grommet as far as it will go.

5) It is must essential that the band

	

beld as tight to the
shell as possible during the wire-tying operation It is recommended

that a suitable ji-g

	

improvised locally to hold the band firmly to

the shell during the above operation.
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CHAPTER 4

DESTRUCTION OF AMMUNITION UPON IMMINNCE
OF CAPTURE IN COMBAT ZONE

387. GENERAL.

a, When immediate capture of ammunition its threatened by a
turn of events in the combat zone and when the ammunition cannot
be evacuated, it will be as completely destroyed or damaged as avail-
able time, equipment, materials, and personnel will permit.

b .

	

The destruction of arnmunition will be accomplished only on
authority delegated by the division of higher commander,

c . - The methods used will require imagirnation, initiative, and
ingenuity, and should I>e the simplest which will accomplish the
desired purpose .

388. METHODS.
a .

	

Ammunition can be destroyed most quickly by detonation or
burning .

(1) DETGNATION . Unpacked high-explosive rounds, sepatate-
loadin high-explosive shell, and high capacitor items such as antitank
mines, bangalore torpedoes, bursters or caps, packed or unpacked, may
be destroyed by placing there in contact in piles and detonating them
with a charge of T

	

T, using with blasting cap and sufficient safety fuse
to permit reaching cover at 200 yards.

	

About f pound ofTNT per 100
pounds of ammunition as packed, should be sufheierit

F

) BURNXNG. All other types of amrrnunition such as packed
high-explosive rounds and propelling charges, small-arms ammunition,
grenades, pyrotechnics, etc., packed or unpa-cked, can most rapidly

. destroyed by burning . The ammunition may

	

piled in the con-
tainers (except small-arms cartridges which should be broken out)
with all available inflammable material as wood, rags, brush, and
cans or drums of gasoline . The gasoline should

	

poured over the
pile -and ignited from cover. Rounds that come through the fire un-
exploded will be in the nature of duds, that is, in a condition denger-
ous to handle.
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CHAPTER 6

REFERENCE

389. PUBLICATIONS INDEXES,

The following publications should be consulted ft-equently for latest
changes or revisions of references given in this chapter and for new
publications reiati n g to ma teri-e! covered -in this manual

a .

	

Introduction

	

~to Ordnance Catalog (ex -
pl ainine

	

L system

	

. . . . . . . . . . . . . . . . . . . . . . . . .

	

ASF Cat.
R

	

1 i0c
Ordnance PublioationX for supply Index

(index to SNL's

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

ASS' Cat,
Ord 2 OPSI

e.

	

Index to Ordnance Publications -(listing
FM's, TM's TCs, and TFTs of inter-
est

	

to

	

Ordnance

	

personnel,

	

OP

	

,
FS1

	

O's, RSD,

	

of SR's,
and OFSB's. and including alphabet-
ical listing of Ordnance major items
with publications pertaining thereto) .

	

OF

	

1-1
d.

	

List of Publications for Training (listing
Rrsr

	

TP's, FM's, TM's,

	

Ts, Tan,
M

	

's,

	

B's,

	

DL 's, and k" '''s . . . . . . F21-f
e.

	

List o f Training Films, Film Strips, and
Film Bulletins (listing TF"s, FSs, and
Ft's by serial number and subject) .

	

F

	

1-7
f. Military Training Aids (listing Graphic

Training Aids, Models, Devices, and
Displays

	

F 21-8

STANDARD

	

NIEN LATU E LISTS .

Cleaning, preserving, and lubricating ma.
terialsa recoil fluids, special oils, and
rnisceilaLeous related it-ems . . . . . . . . . . . . . .

	

ASF Cat,
RID 5 ITL

	

-1
Wlediufn and Major Caliber Seacoaist Ar-

tillery} Including Antiairtrat . Rail-way, and
Heavy Field Artillery.

Ammunition, fixed, including subcaliber
_

	

ammunition, for harbor defense, heavy
held, and railway artillery .

	

0 D 11 S

	

L P-6
_

	

Ammunition for antiaircraft artillery .

	

. .

	

ORD 11

	

L P-5
Ammunition instruction material for anti-

aircraft, harbor defease,, heavy field,
and railway artillery, including, com
plete round data . . . . . . . . . . . . . . . . . . . . . .

	

. . . . , . . . . . . . .

	

OFD

	

11

	

SNL P-8

379

TM 9- 7 901



TM 9-19'01
390-391

ARTILLERY AMMUNITION

Charges, propelling, separate loading,

6-Inch to 240-mm, inclusi vE, fOr ha"
bar defense, heavy field, and railway
artillery . . . . . . . . .

	

. . . . . . . . . . . . . . . . . . . .

	

1

	

1

	

IP-

Fuzes, primers, blank ammunition, and

miscellaneous items for antiaircraft,

harbor def-ense, heavy field, and rail-

way artillery

	

D 1I

	

NL P-7

projectiles, separate loathing, 6-inch to

4(X-mm, inclusive, for harbor defense,

heavy field, and railway artil l-er , in-

cluding Complete ro-and data . . . . . ._ . . . . .

Park. light, and l erlium Field, Air-

craft, Tank., and Antitank Artillery, and

Trench-mortar Ammunition .

Ammunition, blank, for pack, light and

mediurn fie1 d, tank, and antitank artsl-

left'

	

.

	

. . .

	

. . . . .

	

.

	

.

	

.

	

. .__ . .

	

,

	

. . . ._ . . . . .____ ._ . .

	

. . . .

	

D

	

11

	

L

	

,

Am-munition, fixed and sern ifixedr includ-
ing subcal i ter, for pack-, hght arid me-

dium

	

,

field, aircraft, tank, axed antitank

artillery : including -complete round
X X 11

	

L _1data . . . ., . . . ._ . . . . . . ._ ._ . . . . .__ . .,_ . . . . . ._ . . . . . . . . . . .

Ammunition instruction. material for

park, light and medium field, aircraft,

tank, and antitank artillery . . . . . . , . . . . . . . . . ORD I1 S

	

-6

Ammunition, trench mortar., inclu6ing

fuzes,

	

propelling charges

	

and - other

comp<nents

	

. . . . . . . .

	

ORD 11

	

L R-4

F.ej ecti l-es and propelling charges, sepa-
rate loading, for axed Turn field a rt il leer,

sncludiag compl&te round data . .

	

ORD 11 SNP-. R-2

Service fuzes and primers for pack, light

and rnediurn field, aircraft, tank, and

a ntirarxk

	

arti l I e r

	

. _ .

	

_ . . . . . . . , . . . _ . . .

	

.

	

. _ . . _ . . .

	

.

	

ORD

	

11

	

L

	

-

391 . EXPLANATORY PUB

a.

	

AmmunilionX li Types.

Ammunition

	

condition

	

report . . . . . . . . . . . . . . .

	

0.0. Form

	

o. 72.3-5

Arnmunition, genera 1

	

. .

	

. . . . . . . _ ,

	

. . . . . . . , .

	

. . _ . .

	

TM 9-1900

Ammunition : General . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

WE9-A

	

I.

Ammunition : Net

	

WIC E 9-AMM 3

Explosives

	

and

	

demolitions.

	

.

	

. _ . . . . , , , . _ _ _ . _ , . ,

	

F

	

5-25

Military

	

explosives

	

_ .

	

.

	

. . . . .

	

. . . . . . . _ .

	

.

	

. . . . . .

	

, .

	

T

	

9-2900

380



REFERENCES

TM 9- T901
391-392

Qualification in arms and ammunition
training

	

al l awance

	

,

	

.

	

. . . . . _ _ . _ . _ . . . .

	

, . ,

	

. _ . .

	

AR

	

-775-16
Range regulations for firing ammunition

for tra in ing and practi

	

. . . . . . . . . . . . . . _ . _ ,

	

. . ,

	

.

	

A

	

750-10
Unsafe ammunition . . . . . . . . . . ._ � .

	

. . . . . . . . . . . . . .

	

'101M

	

a 9-A

	

2
b*

	

Ammunition, Special Types,
Coast arti 1lery am munitiDn

	

TM 4-205
Field artillery and field mortar ammurni-

_ . . . . . . . . . . . . . . , . . . . . . . . ._ . . . . ._ ._,, . . . . . . . . . . . . . ORIS -3tion
Ordnance maintenance=

	

renades, hancL
and rifle

	

. ._ ._ . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . ._

	

T

	

! 0-1985
Ordnance maintenance :

	

ma3l-arms am-
munition . ._ ._ . . . . , , , . . . . _ ._ . . . . . . . , .,_ . . . ._ . . . . . TM 9-1990

Seacoast and railway artillery ammuni-
tion, antiaircraft ammunition, and
field artillery ammunition for large
cali rs, including 155-mm gun and
above

	

OFSB 3-2
c. Cleaning, pi- eserving, lubricating, and

welding materials and sirenlar items
issued by the Ordnance Depafrnent . . . T

	

9-$50
miscellaneous .
-inch mortar

	

.3. . . . . .

	

T9-293
7.5-min g and carriage M19'17 Xn

znodi catioris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TM 9-315
Deckcintamimttion

	

TM 3-220
Defense against chemical attach . . . . . . . . F

	

21-40
I)estru ct i-on

	

of

	

Ordnance

	

materiel

	

in
hands of Grdna nce troops in event of
imminent capture in combat

	

. . . . . . . .

	

+T

	

18, 22 Feb 43
Field artillery trainer_ . . , , . . . . . . . . . . . . . . . . ._ . . . . . TM 6-225
Inspection of propelling charges and bulk

powder . . . . . . . . . , � . . ._ . . . ._ . . . , . . . ._ .____, , . . . ._ ._ OF B 3-I
List of publications for ttainlrX . . . . . . . . . . . . . . .

	

F ! 21- '
Military chemistry and chernical agents . T

	

3-215
Ordnance safety manual . . . ._ ._ ._ . .,, . . . . . . . .,, . .

	

Form

	

o. 0.0+ 7224
rdna iice Service in the field. . . . . . . . . . .

	

. . . . . . .

	

FIJI 9-5
Targets, target materials, and rifle range

construction . . � , , . . . . . .____ . . . . . , . . . . . . . . , , . . . TIC 9-855
prestri bed R egulat iong.
List of current and smpende d pamphlets A

	

1-10
Supplies : Storage, and issue . . . . . . . . . . . . . . . . , . . .

	

AR 700-10
392. FIRING TABLES.

a,

	

See F1

	

1-6, List of Publications for Training,
381



TM 9-1901

ARTILLERY AMMUNITION

INDEX
poop

1 -rrl'rn howXtzl'-- . . ._ .X . . . . ._ . . . ._

c ide r " field -report

	

f.,_. ._ . . . ._ . . ._ . .

	

1 5-mm howitzers ___., . . . . .. . .

stcrll

	

317

	

240-mrn

	

bOwitzers

	

. . . .. .. ., ._ . .. .. . . . . . .
79

k . M and

	

k.

	

XX

	

_ . ._ .. . . . _ ._

	

X-anch

	

port
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identification , . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 14 Pnrncr, pe rru ssion, 20-grain,
(fee $)s* Pa irrti Tit. and marking) 23A2 . . . . . . . . . .. . . . . . . . . . . . . . . 319

Primer, pcrc11uiQn, 55-gfain,
N1 38A2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .X . . . .. ._ ._ . 321

Ogive (projectile) dtsoription---------- 25
Pr inner, Pe fc1,$3iart, ()5-grain,

M22A3 320
Primer, mrcussion 100-grain,

1BIA2 . . . . . . . . . . . . . . . . . . . . . . . .
.Pa.ckiftg and shipping data Printer, percussion, 150-grain,

fuzes _ ._ ._ ._ ._, . . ., . . . . . ._ . .__ .___ . . . . . . . .� . . . ., . . ._ 222 M31A2 ., . . . . . . . . . . ., ., . . . ._ . ._ . . ._ ._ . . . . . . . 321
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Pnmti. ' 'XXussim, 225-grain, Pr a -etiX

	

,

	

dXrri

	

X1

	

.,

	

M13 ,

N14C

	

'f27)

	

. . . . . . . . . . . . . .

	

_.__. . . ., ,

	

...321

	

8 ,	n .

	

F1_. ._ . . . . ._ .___ . . . . . .

	

._ . .. . . . . . .,-

	

2

Primer, percrossion, 260-grain, . .

	

pralectsle, dummy, 356-lb.,

	

k. 1,

40

	

(T'27

	

.___. . .. . . . . .. ., . . . ___ . . . _.__

	

125

	

240-mm

	

howit=r

	

___.. . . . . . .. . . . .. . ., . .

	

211

Primer, pe rcu scion, 3 0 0-grAirx

	

Pro j

	

le,

	

dummy,

	

360-lb.,

	

M12,

132

	

-24-0-mm howitzer ----

	

210210 .

2W

	

. . ___.. .. . . . . . . . . . . . .

	

125. 321

	

l'iAlectiie, dummy, M-

. .. . . . . . . . . . . . . . . . . . . . . . 125

	

w/fuzz, dummy, M-, 12-0-Trim

primer, 1 ' r-ussian,

	

32, as/igni-

	

glin, Mx . ._ ._ . . ._____ . . ., . . ._ ._ . . .- .- .___ . . ._ . 197

ban cwrtrifc, I iS

	

t .. . . . .____ ._ ._ . . 323

	

Proleetile, fixed, A.P.C., M61A1_. . . 101

Primv,

	

pt-rcussi

	

,

	

33,

	

wAgfli-

	

ProjertGlc, fixed . A-P.C. . lVif 1 . .. . . ._ . . . 102

ti an cartci fc, M6. . . . . . . . . . . . . . ..- ._ .__ 326

	

Pro]'cetilc, fixed, A.P_C., 1V162 . .

	

126,

	

139

Pri r7] e r. percvsston, M34' wf`igni-

	

Proijectile, fixed, A.P-C .,

2 6

	

6XA1

	

. . . . . . . . . . . . . . . . . . . . . .

	

125,

	

138

Fr
61

imcr. p

	

r ussion, IVf3

	

1._. ._ . ..___ ._ ._

	

31)

	

Projv'X_ilc, fixed, A,P_C ., 1+.+1-82__ . . . . ._ ._

	

l

Primer, perrussion,

	

.F. cartndges,

	

FfDjettiles

	

-

No. 12, Ilk_ 11 /L/ . . . . . .. . . . . . . . . . . . . . 320

	

data (arm-or-pierrsng) . . . . . . . . . . . . . . . . . .

	

30

386

Primers used with ammupi ticn for :

guns
3-inch __ ._ . . . . . . ____ . . . . . .. . . . . . . . _ ._ . _. . . .- .

4 .5-inch _._. . . . ., .-_ ._ ._ . . .. . ., __ ._ ._ . . . . .�

132
1183
BOG

description
armor-piercing i. . . . . . . . . . . . . . . . . ., .,____ .

bass .27. . . . . . . .
"

dummy .29

metal discuvsinn 25. . . .X . . ., _ ._ . .__ . . . .

44 painting and marking. . . .. .. . . . .. . . . . . .-_ 15
20-mm . . . . . ._ . ._ . . . . . . . . . . . . . . . . . . . . . . ____ . . . .

28types Of . . . . . . . . . .. . . . . . . . . . . . . . . . . . .

regu'Nr . . . . ._ .__ . . . . . . 32 Propehcat powdlet. . . . . . . . . . . . . . . . . . . 124
nub-calibet 212 75-mrn gUUs . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

71 NH (nonhyg copic, ffa5hing)_ . . . 161
40-rnrn __ . ._ . . . ., . ___ . . . . ._ . . . . . ._ ._ ._ ._ . . .,

57-mrn . . . . . . . . . . . . . . 83 FroFelltinig charges.. . . . . . . . . . . . . . . ..

7-S-Tnfn 99 d&-!SrrIPti0r1 ___ . . . . . ._ .87___ . . ._ .. . ., .______ . . .

7f-mrrx __ .__ ., . . . . . . . .1-1. . . . . . ____ . . . . . . 125 fixed and se-mifixed . . . . . . . . . . . . . . . . . . . , . . .

1 packing and shipping d-at$. . . . . . . . . . 297

painting and _._ . . ..,-20
105--m-tin ._. . . . . . . . . . . . . . . .--- . ._ . . . . ,

197 paste-load'Ing tl$ 300

howitzers
trench-nicrtar, 120-mm, and scp-

a:fatc-loading .___ . . . . . 296. . . . . . . . . . . . . . . . . . .

117 used with arrrmu nit inn for:

___ ._ .. . . . . . . . . . . . . . . 170 gun's.
155rmrrY .. . . . . . . . . . _ . . . .._ . . . . _ .____ . . . . 189 31- inch . . . . . . . . . ._ ._ . . 13_ . .__ ._ . . . . ._ . . . . .

.5-inch 183
rnortafs 206
60-MM gg 8-inch .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

141149 155rmm ._ ._ ._ . . ._ ._ ._ . . . . ._ . . . . . ._

Projectile, A.P., 100 lh, M112. .. . . .
. .

1.9 .8 howitzer$

dummy, M7 155-rnm -inch X03

howitzer . . . . . . . . . . . . . . . . . . . . . . .. . . . ., . . .. 19f) 75-mm 117. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .
1154

Projcctile, dummy, M8, 4.5" igun, 105-Mm .X . . . . . ._ ._ . . . . . .- .__._ . . . . ._ . . .

1 . . . . . . . .. . . . . . .____ .X ._ 1$4 135-Tirirn 1$$

Projectile, dummy, 95-lb_ m*mars
60-mm 87

Ilk_ I ------ 156156 &1-mm . ._ ._ .___ . . . . . ., ._ .___ ._ . . . . . .__ . 147

Projectile, dummy, 200-lb .. . . . .. . . .__ 203 (See also Charge, prDpcIli-ng)



P Cru.
, Mod. 1. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

M71

	

1$4
M9

	

. . . . . . 2U21$
laK_

	

� ., . .. . . ._ . .

	

�,. � , -- , ._ . . ._ .___ .___ .

	

If 1
M. HAL _ , , ., . ._ . . . . . ._ ._ . . . . . . � , ., ., .,_ 21.8

Scaling for

	

32

	

hcli, fixed, srnoke 7 FM .

	

k. II,
Service ammunition . . . . . . . . . . . . . . . . . . . . . . . .

	

6

	

normal charge, unfuzcd, 75-mm

Rotating band (Pro)-Cr,tile), descrip-
tion and

	

2f

INDEX

387
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Shell, empty, for sand l-oading,
34 .5-lb.. Mk_ III . . . . .. . . . . . . . . . . . . . . . . . .

Sh-ell, fixe-d, gaz, p-crsistent, CMS,
M �� ., .� , . ..,_._ . .. . . . .. . . ._.--l , ., ,

Shell, Axed, gas, pemist eat, H,
Nile, II . . . . . . . . . , . .L....

209

III

rr , . .____. . . . . . . , ., . . ._ . . . . . ._ . . . .�� . . . . . . 109

Smell, fixed, smoke, FS, Mk. 11,
normal charge, unfazed, 75-mrr,
gun LJO

S hcli, fixed, smoke, HC, B.I., .88,
76-rrnth guns . . . � , � ._ ._ ._ . . .__ .___ ._ 12 .8Shell . fixed, gas, persistent, NC,

. , . _
ShX-11. fixed, smoke, HC . B1. . M&9,_ _ .__ 111 75-mm _

M38, flashles ., .� , . �� . .,_ . .__ . . . . . ._ ._ ._ . 181 Shell. fixed, smoke, phosphorus,
VHF,

M64
108

M42 Shell, Feed, smoke, pkiasph rus,
F, Mk, 11, normal chargt,

143 vnfuzed, 75-mrrt ]()g
M42, NK , ._ ._ ._ . ._ .___ ._ , . �� ., ., ._ . . . .. . . . . . 141 Shell, FI_E_, M43A1, w/fuze, P.1.,
M42A1, w/fuze, P_D_, M48A2 M52 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 1.51

& 0 .05-sec . delay, . � ._,_, 127, 142 Shell, H_E� M45, vv/fuze., P_D,,
& 0-15-see. delay,.,. . .., 128, 142 45 ___ . � . � , ., . ._. . . . . . . . . ._ . . . . ._ . . ._ . �� . 156

M42AI, NIA 133r 141 Shell, H_E ., h"+l45$1, lw/futc, RD .,
M48 M53 . . . . . . .-----. . . . . . . . . . . . . . . . ., ., . ._ . . . .. 156

narmal ch a rgt Shell, H. E_, h"+i49A2. w f fuz e, P. D.,
wffuzc, P.D ., XMA2 . . . . ., ., . . 104 52 . . . . . . . . . . . . . . . .,_ ._ .__ .___, ., .�. ._ . . . ._ . . . 91
w/fine . T Q, M5 ., �� , . . . .., 105 Sheli, H,E., M56, w/fuze, F.D.,

zc,duccd charge . . . . . . . . . . . . . . . . . . . . . . . . . . 105 M5 .__ . , . � , . ._ . . ._ , . ._ ._ . . ._ . . . ._ �� , .,_ . 1S3
sugencharge Shell . H,E., 1Vi65, urifuzed, 4_

fiashless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 .6 gUM, 1 ---1111 _. . . . 183
w/fuze, P_D_} 57 . . . . . . . . . . . . . . 106 Shell, 1ri .E � NI73, w!

¬uzt, . . -
time,w/fuze, P.D ., M48A2 . . . . . . . . . . 104

w/fuze, TSQ, N154 1.05
mechantcal, M61, i20-mm gin,

M54, automatic guns
._ . . . . ._ ._ . . � , , . . . . . . . . . . . � ._ . . . . .__ ._ ._ ._ . 187

hill' HE,, ?XXX, wrXfUZX, time,37-MM . . . . . . . . . . . . . . . . . . . . . . . .,_ ., ., . XX
37-mm (aircraft) . . . , , . 6464

rlcchanical, M$1A 1, 120-mill

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., 61
guts, Nil _ . � ._ .� ___ . ._ ._ . ., . . . . . . . ._ ._ . . . 187

M71
+u/fuze, M43 163

Shell, Ii. E ., 101, Urifuzed, 15 5-n-Lm
gunk ,_ . . . . . . . . . . , � .,_ .__, � ._ ._ .___ . . . .___ , l98

F,D ., 4$A . ._ ., . . . � , ., 164 Shell. H.E ., M102, unfuzed,

Shell, fired, H.E,A.T ., 121 IS5-rnrrt howitzers 192

SFhele+ fixed, R, E., ME I . . . . . . . . . . 106, 107 Shell, H, E,, 240-1b_, 106, unfuzed,
Sl4ell., fixed, H,E., Mk. I . . . . . . 134, M1 B * howitzer, 1. . . ._ . .� ., . . .____ . ._ .__ 2.03
Shcll, fixed, przcticc Shell, 1,L_, 240--Lb.., M103, W./[UZt,

1$1 8-inch gun _, . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
M42B? . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . 134, 143 Stell, M107, unfuzcd, 15,S-men
M55A x , . . . . . . ._ ._-_ ._ ._ ._ ._ . , , . .. ��� . . . ._ .___ 59 h W., M1 . . . . . . . . . . . .------------ ---- 189
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Page

Shell, F Y

	

k. IAI

	

Shell, smoke, FS, lei 57 _ . . . . .

	

. , ., ., _ _ . .

	

155

$-inch :, ;rfif et' . . . . . . . . . . . _ ._ ._ ._ ._ .,X . . . .

	

-s4

	

hell, smoke, ~IC, B,E. x M115--.- 195

155-mm howitzen . . . . . . . . . . . . . . . . . . . . . . . . ;'92

	

Shc11, smokc., HC, B.E.,

	

116___ .__ . . 191

Shell* H_E. ., Mk, YII ._ . . . . . ._ . . . . . . . . . . . . .__ . . 248

	

Shell, smoke, pbosphorus,

	

,

	

57 155

hell, H .&,. Mk. 111A1

	

Shell, target--practice, far

	

dIca d-

155-gym guns

	

19R

	

ing, unfu d, 15-mm

	

201

240-mm howitzer

	

. . . . . . . M

	

Shell, training,

	

68, 81-mm mor-

Shell,

	

illuminatin

	

tats

	

. . . . . . . . . . . . . . . . . . .. . . ._ . . . . . .r . . . ., . . ., . _",

	

159

M83A1 w/line , . . . . . . . . ._ . . . . . .______ . . . .____ 43

	

full, trai-ning, MS9, 60-mrn mor-
(sce,also Illuminating :9hcil)

	

tan --------

	

9
hel.l, M 104, gas and :sTn#ke_____ . . . . ., .

	

W
ell,

	

XXS, -gas and

	

143
Shipmcnt, marking for. . . . . . . . . . . . . . . . . . . . . . 32

h
Shell, M110, gas and smo-ke . . . . . . . . . . . . 19D

	

Shot, fixed, A2,

	

M72,

	

flushless,

Shell, Ml[. II, gas and smoke__ .____ . . . 195

	

w/traLeer, 75- mrn ai-craft gms . . 103

Shell, Mk. 11A1, gas and smoke . . . . 194

	

Shot, Fixed, A.P., 1,+172, w./tra"r }
75rnm gun

Shell, Mk. IIAI-Mod_ 1, gas . . . . . . __ . 194

	

-

	

. . .___ . ._ ._ ._ . . . . . . . . . . . . . . __ . 1

Ft ;,PC)314A1R47- 10M 'R

	

38.8
Pu BLIC-ATIONS IDEPARTM IEN Tr X RAM`ITAN ARSENAL

Shell, ML-, VI1, gas and arnake . . . . . . 201 Shot. fixed, A,P., M74, w/tra r

Shell, k_ VIIA1, g$-& and smoke- 200 57-mrn guxxs . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 62

Shell, practice 3'1-min out-omatic guns . . . . . . , ., . 55

M4 . . . ._ . . . . ., 159. . . . . . _ ._ . . . . . . . . . . . . . . . .- . . . . . . . . . . Shot* fixed, A.P, M77, H,

M43A1 arid I F4 . ._ .. . . . . . ._ . . . , __ .___ . . . . 157 w/tracer . . . . . . .� _ .__ .____ ._ . . ., . . . . . . . . . . . . . 162

M50A1 artd iS A . . . . . . . . . . ._,_,____ .__ 95 bot, fixe d, A_P_, 79,
Shell, semiixed, empty, for sand w/tracer . . . . . . . . . . . . . . . . . . . . . . . . . . . 127, 140-

laading 175__ . .X . . . . . , . . . . .___ ._ . . . . . . . .. . :Shot, fiat, A.P., M90,
Shell, sernifixed, gas, p-ersistent, H, W/trBCCr , ., ., .___ ._ ._ . . . . . . . . . . . . . . . . 59, 65

i6 174. . . . . , ._ . . . . . . .___ ._ ._ . . . . . . . . . .� ., . . .__ . . . shot fixed, A.P . ,
Shell, sernifiacd, gas, persistent, IH, M51 . w/tTRt e . . . . . . . ., . ._ . ..__ . .. . . . . . . . . 61

64 . . .. . . . . . . . . . . ._ . . . . . . . . . . . .____ .__ 122 M54 and M59A1 . . . . . . . . . . . .-- . .. . . . . . . 57

Shell, senufixcd, HC r B.E., M84. . . . 178 Sh-o-, fixed. T..P,
Shell. zcmifixed, H.E ., M61A1 , . . . . . . . . . . ., . _______ ._ .____ .___ .X .X . . . . . . 63

1 .. . . . . . . . . . . . . . . . . . . . . . . . . - 170, 171, 1'77 M51A . . . . . . . . . . ., . . . . . . . . . 64

Shell, semifixcd. E.R., AXT., Shrapn cl, description . . . . . . . .. . . . . 29
Md7 177. . . . . . . . . . . . . . . . . . . . . --------------- 174 . Shrapnel, fxcd . ML I

Sh&ll, semifixed, H.E., M41AI . .. . . . . . 129 3-inch guns . . . . . . . . . . . . . . . ., . . 135, 143

Shell scmsfixed, H_E_, M48__-- _18 75-mm guns .. . . . . . . . . . . 111 .111 . 112

5hi:ll. scmifxed, smoke ( lom- Storage, precaatiotu . . . .. . . . . . . . . . . . . . . . . . . . 23

173_
. . .--------- .. .. .. . . . .. . .. . . .

Subcaliber rnateriel and arnmuni-

Shell, Sc : vcd, amok, t1on tabIcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

M60 . . ., _ , , . __ .__.._ . . . . .. . . . . . . . . 174,

Shell, o cmtix6d, smote} FS, M64 . . 12
Target-'pmctree projectiles ..,__ . . . .__X 29

Shell, semi fiatd, 3rnok t, HC Tracer (projectile) .
(white), B.E� Mgt. . . ._ . . . ._ ._ . . . . . . . . 1 r2 description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ 28

Shell, semifxed, smoke, phos- painting and rtYgikixXg . .. . . . . . . . . . . ._ . ._ ._ 15
phorus, VIP, . 60-------- .-- 1 7: 17E

Shell, semifixed, smoke, ph -
phorus, WP, M64 . . . . . . . . . . . . . . . . . ., . .21 Weight-t-one 7narkings --------------- 21

Shell, sm*lie (colored), BE. . M116 A2 Windshield (projectile) __ , .__.___ . . . . . . 127


