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RESTRICTED

This Technical Manual supersedes TB 9-1901-1, dated 20 March 1944; TB 9-1901-2, dated
25 May 1944; TB 9-1901-3, dated 28 Jure 1944; TB ORD 7, dated 10 January 1944; and
TB ORD 77, dated 5 June 1944,

CHAPTER 1
GENERAL

———

Section |

INTRODUCTION

1. PURPOSE.
a. The purpos&Technical Manual is to impart information

of a general and fechni®l nature concerning artillery ammunition,
including trench-rrN ammunition, and components thereof, such

as may be necessary, for their intellige‘ care, handling, and use.

This is a com volume to TM 9-1 mmunition, general.
2. SCOPE. ~
a. ion for use in artillery weapons, including fieldy anti-
aircraft, ai , tank and antitank, afid ifi¢rench mortars, is de d.
munition has not & escribed since it isgcovere
eral characteristicch

Coast artillery
ions in handling and_use, @nd

in TM . A'his manual cover
data, means identification, pr,

generaEZrmation on packing 2 hipping. An additiq apter
concgrns ®gstruction of ammunition 11 case of imrninene by
the & V

3. ARRANGEMENT OF .

a. Chapter 1 covers g€nerah ammunition terms, classification of
artillery ammunition, deentiﬁcation, explo arges and
chemical fillers, packing an arking for ship orage pre-
cautions, care in handling and use, and a genera ussion of pro-
jectiles.

b. Chapter 2 presents specific data for cription of the
rounds and projectiles used in artillery weapons and trench mortars.
Subcaliber ammunition is covered in this chapter.

¢. Chapter 3 deals with the components, other than projectiles, of
complete rounds: Fuzes, propelling charges, primers, boosters, burst-
ers, and adapter-boosters. Section V covers the components of
separate-loading projectiles used in shipping, namely, grommets and
eyebolt-lifting plugs.

d. Chapter 4 describes the destruction of ammunition to avoid
capture.

e. 'Tables of complete rounds for ammunition described in chap-

ter 2 are published in chapter 5.
f. A list of references will be found in chapter 6.
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ARTILLERY AMMUNITION

Section |l

GENERAL DISCUSSION

4. DEFINITIONS.

a. Ammunition is materiel intended to be expended in combat
or simulated combat conditions. Artillery ammunition 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,

b. A round, or é%plete round, of artillery ammunition comprises
all of the componént essary to fire the weapon once. This in-
cludes the followihgs First, a projectile; second, a propelling charge

to drive the projectile But of the weapon; third, a primer to initiate
fourth, a fuze assembled

the burning of br®pelling charge; a
to the project @ xplode it at the tifne under the conditions
desired. Depengent on the manner in&l’:t these components are

assembled ring, complete rounds of artillery ammunitign are
known as semifixed, and separa d’ng. See figure 1 k
types of amm ion and for terms @ 1 to their components.

c. edfammunition, the g charge is ﬁxed,\is,

not adj , and the compo are loaded into the weapop in
one op on. As usually desi the propelling-charg 3ssem-
bledfloos in the cartridge case ich is crimped rif o the

pr The primer is fit
A round of fixed ammuniti Iso be termed a ¢a

d. Semifixed ammunitionNg characterized by the e fit of the
cartridge case over the pgojectife so that the propglling gharge may
be accessible for adjustnge zone firing. Like unition,

it is loaded into the weapon as a unit. The ing charge is
divided into sections, each containing propellent %der assembled
in a bag. To adjust the charge, the projecfile is Wfted from the
cartridge case, the sections or increments noJreN’ d are removed,
and the projectile is reassembled to the cartridge case. As in fixed
ammunition, the primer is assembled in the base of the cartridge
case. The 105-mm howitzer H.E., A.T. round is a special type in
that the charge is fixed, that is, not adjustable, the cartridge case and

projectile not being crimped together because of method of packing
and shipping.

e. In separate-loading ammunition, the separate components—
projectile, propelling charge, and primer—are loaded into the weapon
separately. First, the projectile is inserted into the breech and rammed
home so that the rotating band seats in the forcing cone; second,
the propelling charge in one or more cylindrical cloth bags is placed
in the powder chamber immediately to the rear of the projectile;
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A—-FUZE

B—BOOSTER

C—FUZE WELL LINER
D—SHELL

E—OGIVE
F—BOURRELET
G—BURSTING CHARGE
H—ROTATING BAND
I1—-CRIMP

J—BASE COVER
K—CARTRIDGE CASE
L—PROPELLING CHARGE
M—PRIMER

N—LIFTING PLUG
0—~GROMMET
P—COTTER PIN WITH PULL RING
Q—IGNITER

FIXED AMMUNITION

SEMIFIXED AMMUNITION

™™ 9-1901
4

Em

SEPARATE-LOADING AMMUNITION

Q

RA PD 80671

Figure 1 — Ammunition Terms — Complete Rounds
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ARTILLERY AMMUNITION

and, third, after the breechblock has been closed and locked behind
the charge, the primer is inserted into the firing mechanism. In a
special type of separate-loading ammunition, the propelling charge is
contained in a cartridge case instead of in a cloth bag, but the pro-
jectile does not fit into the cartridge case and is loaded into the
cannon separately. In the case of 120-mm (4.7-in.) ammunition the
assembled cartridge case is used to ram the projectile into the weapon.

5. CLASSIFICATION.

a. General. Ammunition is classified according to use as service,

practice, blank, or xt may also be classified according to type

of filler as explosi mical, or inert,
b. Service Am*@'tion. Service ammunition is fired for effect
epende

in combat. D upon type of projectile, it may be high-
explosive, high-ezplosive-antitank, armor4iercing or armor-piercing-
capped (with Qout explosive ﬁllexl prlosive (shrapnel),
chemical (gas gke ), illuminating, ofggert (canister). See para-
graph 14 for criptions of these types of ojectiles and figures 2
to 5, mcluanl K
c¢. Practice munition. Prac unition is fired f ffe

in sunula commbat and is provi trammg in marksm

The projecti thlS type of am ion may have a small quanti
of low-€ ive filler to serve a otting charge, or th may
be in

d %k Ammunition. umtlon is pro small
and medi calibers for suc es as saluting an lated fire.
It has no projectile. T

e. Drill Ammunition. dummy amm t1on used for
training in handling and (“service of the piece nd similar

a. Standard nomenclature is established 1 that each item
supplied may be specifically identified by name. It consists of the
type, size, and model of each item, and its use for all purposes of
record is mandatory. This nomenclature is published in the ORD 11
Standard Nomenclature Lists (SNL’s) of groups P, R, S, and T, and
their exact use will keep to a minimum any errors which may result
in the shipping, storing, issue, and use of ammunition items.

7. AMMUNITION IDENTIFICATION CODE SYMBOLS.

a. The Ammunition Identification Code (A.I.C.) symbol has been
established to facilitate the supply of ammunition in the field. Code
symbols assigned to each item of ammunition in a specific packing

are to be used in messages, requisitions, and records. These code
symbols are published in ORD 11 SNL’s of groups P, R, S, and T.

6

purposes. It is completely inert.
6. NOMENCLATURE. ‘



T™ 9-1901

GENERAL

R_.IR
Moy
L2032
FuFwa
S=>2325
3.8
Uasuoa"
oS oS o7
AﬂAwMA
L
< @O

DA

RA PD 80673

d

iercing-cappe

ing and Armor-p

1erc

2 — Typical Armor-pi

igure

F

Complete Rounds

7



T™ 9-1901

ARTILLERY AMMUNITION

7908 Ad Vi

dildvayv

spunoy 9jajdwo) _c&n\.&v aalsojdxa-ybip p31dA] — g 2u4nbiy

ANNOY 3137dWOD VO J d3axid




T™ 9-1901

GENERAL

$4908 ad V¥

(39¥VHD ONM3dX3) JO)Y S ad

e

[oudpiyg pun 19jsiun)ps0 spunoy asajdwoy po1dA] — p 9inbiy
L/
noy é S NN9 WW-SL

(J00¥d¥2LYM) YIAOQD IJZN4 -
d3ldvav -1

S1vE dval—H

38NL HEV1d -9

WOVIHAVIQMIILG- 4,

43AMOd CE

T13HS 1331S —C
XIYLYW NISTY -2
S1Ivd 1331S—9
SYIANITAD 133LS ~V



T™ 9-1901
7

ARTILLERY AMMUNITION

A—BASE-EJECTION SMOKE
COMPLETE ROUND

B—BASE-IGNITION
(BASE-EMISSION) SMOKE
COMPLETE ROUND

BLACK POWDER EXPELLING
CHARGE

SMOKE MIXTURE
IGNITER

SPACING DJSC

CANISTER

SMOKE MIXT
| 8
CHARGE L 4
ELLETS
PLUG
RA PD 80676

Figure 5 — Typical Base-ignition and Base-ejection Smoke
Complete Rounds
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8. GRADES OF AIRCRAFT AMMUNITION.

a. A system of grading has been established for aircraft artillery
ammunition. The purpose of grading is to provide for higher per-
formance by aircraft ammunition than is required of ammunition ac-
ceptable for use in ground guns. These grades are applicable to am-
munition for use in 20-mm guns M1, AN-M2, M3, and Br. H.S./A/;
37-mm guns AN-M9, AN-M4, and M10; and 75-mm guns M4,
AN-MS5, M5A1, and T13E1l. The grades are as follows:

Grade AIR—for use in any situation.

Grade NA—for use in any situation except air combat
primarily for training).
b. Steel case founds¥or resized case rounds will not be used in

aircraft weapons. \

9. EXPLOSTYES, IN AMMUNITION&
a. Gener characteristics of VariouS'types of explosives are

given in TM %208, Coast artillery anmgition; TM 9-1900, Am-
munition, gg al; and TM 9-2900, Militarg explosives.
b. Classif§€ation. For militar Boses, explosives ar ided

explosives) andshigh ex-
ejof the chief diffe S between these two% is
in the f the characteris actions. The propellant is®con-
sidered eact by burning, the of which depend @

factoffs as Wressure, grain form, compegsition, etc. The hi gglosive,
on her hand, is used l}-M]etonating propw ich are

plosives,

visualized as resulting fro plosion wave tr&

the high-explosive charge at q extremely high velocity22,000 to
27,500 ft/sec). The veldtity of detonation of a iculgr high ex-
plosive is directly proporfio o its density. w

c. Propellants. Propellants are used to prop e projectile out
of the weapon at a prescribed velocity. Thoseyc tly used have
a nitrocellulose base and are commonly known&o eless powders.
These powders are distinguished by such terms as sfaight nitrocellu-
lose (NC), or pyro powder; double-base powder containing nitro-
glycerin (NG) and nitrocellulose. They may be flashless-nonhygro-
scopic (FNH); or simply nonhygroscopic (NH), depending upon
their flash properties in a particular weapon. Black powder (or gun-
powder) has been almost completely superseded as a propellant by

smokeless powder. The usual form cf smokeless powder in artillery

ammunition is a cylindrical grain with one or more perforations
(ch. 3, sec. II).

d. High Explosives. High explosives, because of their extremely
rapid rate of detonation, have a powerful disruptive action. ‘This
action, or shattering power, is known as “brisance” and varies for
different explosives. The high explosives more sensitive to impact

11
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FOR
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SUPEES}I'-JI'S& } é .\-x PRIMER
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(B TSDELAY ELEMENT

LOWER DETONATOR
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% BURSTING BURSTING
CHARGE CHARGE
EXPLOSIVE
TRAIN

(UPON IMPACT)

9
{ PROPELLING
CHARGE V
PROPELLING
CHARGE
EXPLOSIVE

TRAIN
(UPON FIRING)

IGNITER

PRIMER
PERCUSSION
# B =~ (ELEMENT
A FIRING PIN OF WEAPON
e

RA PD 80672

Figure 6 — Explosive Trains — Artillery Ammunition
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are used as initiators in primers or detonators, whereas the high ex-
plosives less sensitive to impact are used as bursting charges in
shell. TNT and Composition B are the standard bursting charges in
the United States, and amatol is the substitute explosive. Tetryl
has more brisance than TNT but is also more sensitive; hence, it
1s used only as a bursting charge for small propectiles, of 20-mm,
37-mm, and 40-mm caliber, and as a booster in other calibers to
initiate the detonation of TNT or explosive D. Explosive D is the
high explosive least sensitive to impact and therefore is used as the
bursting charge in armor-piercing projectiles where severe impact is

expected. For details and descriptions of explosives, see TM 9-1900
and TM 9-2900.

e. Explosive in. The arrangement of a series of explosives
beginning with a sma¥ amount of sensjtive explosive, and ending
with a large amg off comparatively iﬁve explosive, is termed
an explosive t1 general, there a

pelling charge -m ve train and the

such trains: The pro-
ing charge explosive train.

These two are illustrated in figure 6 'for a complete rpund of
fixed artill munition. v &
10. FILLERS.

s 11 contain a che 1 agent. A chemical agent is a

substanTh, by its ordin d direct chemical
conceptrations attainable in the fie roduces a toxic ¢
(haM physiological eﬁ%creening smoke

actiOn, or any combination . The most cg
as a chemical filler is must gas, denoted by the™“@Re
fare Service symbol “H.N Thig is a persistent gas; that is, it re-
mains effective at the f release for morwo minutes.
The most commonly used smoke filler is WhitWhorus (WP)
which, in addition to producing a dense white ke, also has an
incendiary action. Phosphorus is a solid whig melts at 110°F., A
substitute for phosphorus is FS smoke. is sulfur trioxide-
chlorsulfonic acid mixture; no mask is required for the FS smoke,
the smoke being harmless except in very heavy concentrations. In
base-ejection and base-ignition smoke shell, HC smoke is used. This
is a hexachlorethane-zinc mixture for which no protection of personnel
or materiel is required. Further information on chemical filler will

be found in TM 9-1900, TM 3-315, and the Ordnance Safety Manual,
0.0. Form No. 7224.

11. IDENTIFICATION.

a. General. Ammunition is completely identified, except as to
grade, by painting and marking (which includes the ammunition lot
number) on original packing containers. Once removed from its
packing, ammunition may be identified by painting and marking on
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2

TYPE AND MODEL OF FUZE/ .

WEIGHT-ZONE MARKING:

BER AND DESIGNATION OF WEAPON
KIND OF FILLER =

TYPE AND MODEL OF SHELE~——__

’WI'I;H TRACER” - INDICATES ##RESENCE
OF TRACER

OT NUMBER OF LOADED SHELL

Q
~/
<

— MFR’ER'S INI AND YEAR OF MFR.
N

LOT NUMBER OF CASE
CALIBER AND MODEL OF CAS

AMMUNITION LOT NUMBER
AN “X" AFTER THE
SERIAL NUMBER INDICATES
STEEL CARTRIDGE CASE

ELE,

TYPE AND MODEL OF SH

—

RA PD 80678

Figure 7 — Typical Marking of Fixed Ammunition
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A — WEIGHT ZONE MARKING

B — WEIGHT TO NEAREST LB.

C —CALIBER AND TYPE OF WEAPON
D —KIND OF FILLER

E—LOT NUMBER OF LOADED SHELL
F—TYPE AND MODEL OF SHELL

RA PD 80680

Figure 8 — Typical Marking of Separate-loading High-explosive and
Armor-piercing Projectiles (Early Type Grommet Fastening Shown)
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A — ONE YELLOW BAND INDICATES
SMOKE
B — TWO GREEN BANDS INDICATE

PERSISTENT GAS

“I .

WEIGHT ZONE MARKING

v

KIND OF FILLER

CALIBER AND
TYPE OF CANNON

LOT NUMBER
MODEL OF SHELL =

~

RA PD 80681

-Figure 9 — Typical Marking of Separate-loading Chemical Projectiles
(Early Type Grommet Fastening Shown)

18



™ 9-1901

sabipy) 1adng pup ‘|pwiopN ‘pasnpay

6,908 dd Vi

1 r
NONNVYD 40 3dAL ANV N_K 1

437714 JO AN =N
ONIAVW INOZ-LHOIIM —
T13HS 40 713a0wW — |
ASVD 3DA1I1LAVD 4O T13A0OW ANV ¥341TVD — H

FANLOVINNVYW 40
dVIA ANV STIVILINI SHIINLIVANNYW — O

VILINI
NWWY — o

GENERAL

SA3AVOT ANV ¥3IgGWNN 101 |L
dO™VYHIYIANS S3 |

39y
3LVOIANI ,IYWION,, ANV a

3OAVHD TVYWION ILVOIdR

JOUVHD A3oNAa3y

3OAVHD a3dNA3y
ALVOIANI ,A30NA3Y, ANV
STTONYV LHOIY LV SAdIYLS IVILIWYIQ Z -V

SuypdIpU] spunoy ajajdwon ww-g/ jo Bupyiow — 0 a1nbBi4

S
R )

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







TM 9-1901
11

GENERAL

2. Stenciled on igniter:

Weight, grade, and kind of igniter powder.
“IGNITER.”

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

(d) Fuzes (Stamped on the Body ):

Type and model of fuze.

Manufacturer’s initials.

Lot number of fuze and year of manufacture.

Action of fuze, for example, “DELAY” and length of delay in seconds,
“SQ” (superquic or time in seconds on a graduated time ring.

(e) Primers (Stamped on the Base):

Loader’s initials, mber, and year of loading.
Model designation.
(3) WEI “ WEIGHT ZONE M
(a) In the facture of shell co mg exploswes or chemical

agents, vari s in weight occur. Balhstlc corrections are provided
in firing t for these variatio elght. For most rate-
loading projecti¥es of medium an @ caliber, the weight to the

flectile. For fixed a mi-
liber separate-loading pro jg:tiles,
In a certain range g hts are
consiflferedto be in a weight zone. I'he weight zone of ojectile
is 1 ed by crosses on 75- ojectiles, and b Afes with a
prick punch in the center OT n projectiles of 7 caliber and
over, in the same color as th&g@riginal markings. One, , three, or
more are used, dependi weight of the OJec ple. Weight
zones lighter than that oss are indicated by “L” or more,
as required. The followmg crosses or squares 1 “standard” or

“normal” weight, that is, the range of weights { ch no corrections
in range tables are required.

nearest d/is stenciled on e
fixed shell andfor certain medi
shell o ot number falling

Culib;-of Projectile K ‘‘Standard’’ or ‘‘Normal’’ Weighl_-Zone
VAS TS + 11 ¢ 3 NS 2 crosses
BBy, POTIE .. i s s S 3.5 SRS SSRGS 83 1 square
90-mm, 105-mm, 4.5-1n., 6-in..................... 2 squares
120-mm (4.7-in.). 155-mm, 8-in. how.,
240-mm how. ................ st e 4 squares
8-in. gun, 10-in, and above............................ None (weight to nearest pound used)

(b) Small-caliber 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 and above, have weights to the nearest
pound.

21
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12. CARE, HANDLING, AND PRESERVATION.

a. Ammunition is packed to- withstand conditions ordinarily en-
countered in the field, moisture-resistant containers 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 damaged. All broken boxes must be re-
paired immediately and careful attention given to the transfer of all
markings to the new parts of the box. When the packing box con-
tains a metal liner, the liner should be air-tested and sealed provided

equipment for this Kavailable. This air-testing is also applica-

ble to cartridge-stordge cases for propelling charges.

b. Since explosives adversely affected by moisture and high
temperature, due chation should be given to the following:
(1) Do not break the moisture-resistagit seal until ammunition is
ition removed fro irtight container, par-
ates, is apt to Kocle, thereby causing the

ticularly in ds

ammunition t@aD&&®me unserviceable.
(2) Prg @ the ammunition, partigularly fuzes, from sourfes of
high temperatiiges, including the digf ays of the sun. Mafe g

form firing 1s obtained if the rounds

the same temperN |

c. AmmuMfion and ammuniti mponents should be protected
from #d, dirt, and water et or dirty ammuni{g€ ould
be wiped at once, and any verdighs or light corrosived.
Am ition’ should not be polWowever, to make it _J@ Detter

or bfigh
d. Explosive ammunition; components containi plosives,
must be handled with appfopri care at all times. The,explosive

elements in primers and f re particularly sensiti hock and
high temperature. The adoption of high explosiv s composi-
tion B, pentolite, and tetrytol makes it even more n sary to follow
the precautions prescribed for handling ammurN stated in TM
9-1900.

e. Ammunition, or components of ammunition, prepared for firing
but not fired will be returned to their original condition and packings,
and appropriately marked. Such ammunition will be used first in
subsequent firings in order that stocks of opened packings may be
kept at a minimum.

f. Do not attempt to disassemble any fuze. Any alteration of
loaded ammunition except by the technical service concerned and
under the supervision of a commissioned officer of that service is
hazardous and is therefore prohibited (AR 750-10, par. 2 e, 22 Jan
44).

g. Do not remove protection or safety devices from fuzes until
just before use.

22
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14. DISCUSSION OF PROJECTILES.

a. General. An artillery projectile may be either solid or hollow.
When hollow, the projectile may be empty or it may be partly or
completely filled with explosive, and have a fuze for the purpose of
detonating the explosive. Service types of projectiles are mentioned
in paragraph 5 b. These types are described more fully in this para-
graph. With the exception of canister, base-ignition smoke shell, and
proof projectiles, artillery projectiles, although differing in character-
istic details, are of the same general shape, in that they have a cy-

lindrical body and gn ogival head. The projectiles vary in length
from 2 to 6 calibel&eir principal characteristic differences are in:

(1) Locationygf fuzes—point or base.

(2) Radius of ogWwe—smaller for lgw-velocity, larger for high-
velocity projeciues. @ A
-ve

(3) Rota @ nd—narrow for 1
locity projectile | \

(4) e tapering (“boat-tailed”) or qylindrical (“square" base).

(S) Arm¢c iercingécap——'on]y Sftain armor-piercing pr

ity, wide for high-ve-

tiles. \J \
(6) Windshield, ballistic ca false ogive—when required for
improwistics.
b‘ Components of Projegtiles.f A typical projecti prin-
cipél

named 1s shown in 11. These pa described

briefly below. Additional ion will be foun M 9-1900.
(1) LocaTIioN OF FUZEs. 1igh-explosive shell generglly require
point-detonating fuzes o'y fuzes located in tth the shell.
The high-explosive shell shippéd unfuzed are fit iR eyebolt-lift-
ing plugs (ch. 3, sec. V) to protect the fuze hole ads and to pro-

vide for ease in handling. Armor-piercing shelll requiye base-detonat-
ing fuzes with either delay or nondelay acti

(2) OGIvE. The curved portion of the projectile from the point
to the bourrelet, 1s called the ogive. Since armor-piercing projectiles
have a short radius of ogive for purposes of penetration, a ballistic
cap, often called a false ogive or windshield, is placed over the armor-
piercing head to increase the ability to overcome air resistance.

(3) BOURRELET. The bourrelet is the accurately machined sur-
face, of slightly larger diameter than the body, which bears on the
lands of the bore. It centers the projectile in the bore and guides it
in its travel through the bore. Generally, it i1s at the forward end of
the body, but in the case of the 4.5-inch projectile it extends from the
ogive to the boat-tailed base. In addition, some projectiles of large
caliber have a front and rear bourrelet.

25
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BASE OF SHELL

AFTER CALKING

8 RA PD gn
Figure 12 — 2d Type of Base CoSheH With Explosive
calibers, thlug also provi(chat for the fuze plug hze.
. .
lac

harge is loaded in t}#€ 1fy of
by a base fuze. T @ ele-

In the s alibers, if an expl
the prgjectile, the base plug is rep
menk maller calibers, isWed in the base of

in a Base g, or in the base fuze.

(9) Base Cover. The m projectiles and ectiles of
75-mm or larger caliber cofitain high explosive are proyided with
a base cover to prevent t gases of the propeMarge from
coming 1n contact with the explosive filler of th jeetile through
joints or possible flaws in the metal of the base. Qll and medium
caliber armor-piercing projectiles with high-explosive ¥iller and base

fuzes are not ordinarily provided with base couers."Base covers may
be crimped, calked, or welded to the base of the projectile (fig. 12).

(10) ARMOR-PIERCING CAP. Some armor-piercing projectiles are
fitted with an armor-piercing cap for use especially in penetrating face-
hardened armor plate. The cap is made of forged alloy steel, heat-
treated to have a hard face and relatively soft but tough core. On im-
pact, the hardened face of the cap destroys the hardened face of the
armor plate while the softer core of the cap protects the hardened
point of the projectile by distributing the impact stresses over a large
area of the head. See also subparagraph ¢ (4), below, describing
armor-p:iercing projectiles. |

(11) WINDSHIELD. The windshield, also known as the false ogive
or ballistic cap, 1s made of steel or aluminum and is secured to the

27



TM 9-1901
14

ARTILLERY AMMUNITION

armor-piercing cap or the head of the projectile to give improved ex-
terior ballistics. |

(12) TRACER. For observation of fire, some shell are fitted with
a tracer in the base. In some antiaircraft and aircraft gun projectiles,
the tracer ignites a pellet which after burning a prescribed number of
seconds, detonates the explosive filler, should the fuze fail to operate

against a target. This type of tracer is known as “shell-destroying”
(SD).

c. Types of Projectiles.
(1) GENERAL.
may be classified a
tiles are illustrate,
scriptions of the va

ependent upon type of projectile, ammunition
icated 1n paragraph 5. Typical service projec-
gures 2 to 5, inclusive. More complete de-
types of projectiles are given below. and in

TM™M 9-1900. e
(2) HiGH ©sIVE (H.E.) SHEFEL. is projectile, made of
common forged has comparative in walls and a large burst-

ing charge explosive. It is used against personnel andg mate-
riel target ducing blast effect ragmentation at t rget.
It may be fitt ith either a time@act fuze, accordi e
of actionw |

(3) HIGH®™EXPLOSIVE-ANTIT (HE., AT.) SHELL. Thig is a
special of high-explosive s or use against armiored r con-
creteftargetgs. Its effect is dependent upon the type an of its
higtA?sive charge. It blasWe in the target. aas a conical
windshield which crushes o rget, and a basating fuze
having nondelay action.

(4) ARMOR-PIERCING‘SA.P. OR AP.C.) PROMECTIKE. Armor-
piercing projectiles are mia f heat-treated high carb8n alloy steel.
The head is very hard for penetration of armor a ie body 1s tough
so that 1t will withstand the strains imposed bypthe Swisting action of
the projectile at angles of impact oblique to & To aid in over-
coming face-hardened armor plate, an armor-piercing cap (subpar. b
(10), above) is attached to the head of the projectile. These armor-
piercing projectiles have thick walls and generally a small cavity
which may be either empty or filled with explosive D and fitted with
a base-detonating fuze having a delay action. A steel or aluminum
windshield is generally attached to the body or to the armor-piercing

cap by screw threads or crimping. A tracer may be present in the
base plug or in the base end of the fuze.

(5) CHEMICAL SHELL. There are three general types of chemi-
cal shell. The burster, the base-ejection, and the base-ignition (base-
emission) types. The burster type is very similar to high-explosive
shell, except for type of filler (par. 10), and the absence of a base
cover. A large booster charge, termed a burster (subpar. b (5),
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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 fitted
with tapered threads to form a gastight 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 an expelling charge of black powder, adjacent to
the time fuze, which ignites and blows the three or four smoke canis-
ters out through the base of the shell. In the base-ignition smoke
shell, the smoke filler i1s ignited through a hole in the base by the
propelling charge. Shell of older manufacture have a low-melting fusi-
ble metal plug irkase hole, whereas shell of new manufacture
have delay pellet#.

(6) ILLuMI G SHELL. These shell contain parachute and
illuminant assemblies which are ejected by an expelling charge adja-

cent to the tipfe T8 e.. The i1lluminant lighting up a target area.
(7) CAN @ Canister consists light metal cylindrical case,

filled with gtegl Dalls, containing no explosi¥es. It is fired point-blank
for effect jg st personnel. The case,bréaks upon leaving klz-
zle of the cafmgn, allowing the bal @ atter with shotgun &ffe

(8) NEL. Shrapnel t-fuzed with a coMtion
time and suPerquick or an A e fuze. An expelling chagge of
black er is assembled in t se. A central flash onnects

e time fuze has b ts pre-
rge flashes through = central

the fluzeSand base charge. When
de ined time, the maga >
tube to Tgnite the base chag his results i1n the @ tion of the

steel diaphragm, balls, head\afid fuze from the case a¥g velocity of
about 350 feet per second added to that of the shrapnel at time of
burst. The case is not &ed. The balls are pw forward in
the form of a cone, due to rotational velocity. | are author-
ized only for training purposes. Q

(9) TARGET-PRACTICE PROJECTILES. Tﬂ&actice projectiles,
generally made of cast iron, are provided for” targe® practice. These

projectiles have the same dimensions, weight, and center of gravity,
as the service projectiles they simulate. Some target-practice pro-
jectiles must be sand-loaded to bring them up to standard weight.
Target-practice shell, including those used in subcaliber firings, some-
times contain a black powder spotting charge.

(10) DumMmmy PROJECTILES. Drill or dummy (inert) projectiles
are used with fixed, semifixed, and separate-loading drill rounds for
training purposes. Those which are part of fixed and semifixed 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 type, a
rear ring on a cylindrical sliding assembly simulates the rotating band.
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CALIBER AND %

TYPE OF
CANNON-&

MONTH
AND YEAR

&

WEIGHT] 7
voLUME!

CONTRAC
NUMBER —gae

NOTE: CONSIGNOR CONSIGNEE AND SHIPPING TICKET NUMBER
MAY BE OMITTED ON CARLQAD SHIPMENTS.

WEIGHT OF PROJECTI

POWDER LOT NU

R

Q ANTITY AND KIND OF CHARGE

CONSIGNOR
CONSIGNEE

SHIPPING TI
NUMBER

~N
~

&

RA PD 53905

Figure 20 — Typical Cartridge-storage Case
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Figure 21 — Crate for Separate-loading Projectiles
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