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LONG-RANGE ARTILLERY. 1056

Elevating gear.-The elevatin; gear is of the elevating rack-and-
/ worm type operated by handwheels on each side of the car,

Transport trucks.-The trucks for transporting the gun mount are
of the six-wheel equalized type, having 6 by 11 inch M. C. B. standard
outside journals. These frucks are known as the Lehigh Valley type

] of heavy duty trucks.
. ing.-The base ring on which the mount rests when put on its
empl@ement is of cast steel in four sectors of approximately 25,000
It has a box section 40 inches wide, 304 inches deep
7 feet in diameter between center line of the outer
On the upper surface of the castings there is a finished vertical
ion to which the traversing rack is fixed and which also
e pintle-bearing surface. An 80-pound rail, on which

1e 16-1nch how-

16-inch howitzer raﬂway mount, Model of 1918.
o 6-inch howitzer,

raily mount, model of 1918, mqunting
of 1918, was developed to provide a mo

ground platform built up of timber acts as an e
spade, the force of firing being transmitted through steel struts and
jacks placed under the car frame.
The mount may also be fired withoug
plus 20 degrees to plus 45 degrees eley,
The tipping parts are the same as ug
riage, model E, with slight modificatiqlis.
Railway artillery fire control.-The fire
for railway artillery consist of the zmms
quadrant, and various accessorieg
Panoramic telescope.-A largg

nd &ltform from

8, —16-tnch howitzar railway mount, model of 1918,

T

fBlescope, the elevation
truments listed below.
ahic telescope with magnifi-
ed for each railway mount.
be Field Artillery panoramic
Wunting somewhat similar
iage, model of 1916. This
of sight and compensates
for the amount which the b. i t of level.
Elevation guadrant. An elevation Wgadrant graduated in degrees
i i aagbanf the United States railway
has a cross level so that correction
can be made for the amo¥ at the gun trunnions are out of level.
Fire-control ins SQired for railway mounts.-The following
instruments are pfjuired for S@h battery and each battalion of rail-
way artillery :

sight. and is mounted in a special type o
to that used with the 75-mm. gun ¢
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o111 approximately
80 degrees

tince of 10,000 meters. The recoil is variable
36 inches to 20 inches, and the field of fire is fn
in elevation and 360 degrees in azimuth.,

Fis, 4, —F . . A, gunon anto truck carrlage,

SIGH'S FOR ITIAIRCRAFT CARRIAGES.

raft carriag®y model 1917.—-This type of sight was
designed for t trailer, and seacoast mounts. It was origi-
nally intendegWto p so on the improvised mount, but this
was found impracticable, asWhe design was developed. The operator
on tha left side of the carriage keeps .the sight on the target at
times, and by moving certain pointers causes other operators to
give the gun proper setting in elevation and azimuth. The truck
nmount will be equipped with this sight.

Sight for antiaircraft carriages, model 1918.—Upon recomme
from Gen. Pershing that the eyepiece of the sight be
through 90 degrees, so as to coincide with the axis of rotatj
objective, the sight model 1917 was slightly redesigned and the
new sight called the model of 1918. This sight differs from the
bight model 1917 only in the telescope and the method of mounting.
This telescope is similar in design to panoramic sight for the re-
volving head and revolving prism, the eyepiece being stationary and
placed in such position that the operator faces toward the gun.

Sight for anti

ANTIAIRCRATT MATERIEL. 113

Upon receipt of further information from France, it was found
that this sight did not correct for * complementary error,” and that
the sight had no way of correcting for lateral windage except by
placing it on lateral deflection correction scale. Drawings were at
once made changing this sight in accordance with these suggestions.
This sight is known as antiaircraft sight, model of 1918, MI. A uni-

versal @bint is placed between the sight telescope and the elevation
point@. This automatically takes care of the “complementary
err: other lateral deflection correction scale was added to take

inclage. (See Ordnnnce Department assembly draw-
ings 15-1561UJA—2¥and 15-15UA-3.)

aehts for antiaircraft trailer mount for 4.7-inch antiaireraft guns.—
The or the antiaircraft trailer mount for the 4.7-inch anti-
similar in construction to the sight for antiaircraft
carriages, model of 1918, MI. In it are incorporged a universal
iaint for .e “complementary error” and also mefis for correcting
ral windage. The fuze-setter range di
o facilitate reading and a few necess
to this enlarged disk. (See Ordnance Department asSembly
bs 15E-15 TA-1.)

ANTIAIRCRAFT FIRE-CONTROL INSTRUME

Antiaircraft fire-control in France.-The subject of antiaircraft fire
control has presented many difficulties, ang voluti’ of methods
d actice has been

ntiaircraft fire
e following is
hy officers, who

slow and difficult. To show briefly t
control in France after three years

instruments, methods, and
ere is no such thing as
e are systems of defense,

conflicting ideas would be enco
a French system of aircraft de
somp of which are taught in [/IE®8 ir contre Avions at Arnou-
ville * * * and the result is a S@ERination of systems and
methods which appall one who has heard of the French system
mentioned as if it were tangible thig® Instruments themselves
differ in type.”
System of United States Army.-¥ iaircraft section of the car-
riage division about April, 1917, desighed instruments to furnish
firing data under a p of firing control based upon
the latest information T nce. In general, this system con-
sisted in the determination he altitude of the target, combining
this altitude with gle of site to find the fuze-setter
range, then ¢ r angle of travel, wind, drift, etec.
91485—19




I. 8. artilleryiammunition.  Exterior views g
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fuse nose prece (brass)

Iime fuse rings (brass)

fuse cover (#in)

Resin

Shrapnel balls
Powder fube (brass)

Nap thalene
Gun colfon

Q@M’E (Steel) -Black powder

Copper band or
;ot‘a;f}?g band.

Primer (bross)
(Serew machine product)

FiG. 48.—8ection of assembled shrapnel.

Shrapnel.-The earliest departure of importance in the United
States in regard to ammunition was the decision to manufacture
shrapnel for the T5-mun. field gun. Projectiles of the following sizes
similar to well-established types used by the United States were
designed and put under manufacture in quantity, though the require-

ABRTILLERY AMMUNITION. |45

ments of shrapnel subsequently appeared to be a wnch smaller
pereentage of the fotal than was first anticipated.

TH-mm.

3.8-inch.

+.7-inch.

155-mm.
he above shrapnel sed the [‘rankford type of combination
scribed and illustrated on page 167. A typical section of
shrapnel is illustrated on the opposite page.

Semi-steel shell. Steel shell. Steel shell filled and fuzed with
Mark II1 Nize,

[iG. 49,

High-explosive shell.-This
the most important ggpe of
all calibers and all Afpes of

91485—19———1

Cross Seclions.

most commonly used and probably
tile.. Its use is general throughout
owitzers, and mortars, including
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LOINT DETONATING FUZE @

Nepdle Screws
Machine Stee/

Heqd Flvg Set

Serewi- Steal

SLriker Soring
sic Aire
P -~
P D0 /7 Do le g
_dody — 7 T~ Sgfely Srirry
Cold Drawe Steel - _ Qfggﬁy i
Hoy /oy : 7 A\ ;
5 Farfsin -1 Fartlead - T S
Striker fTod

Celg Drawe Sree/

goa.s'}‘ff Tobe 'V
Orass

lweo Asbesios
g shers

Lead ANGsher

Charge Tetryl

Q,f 114

< ﬁarﬁa Fulrmagre

gﬂse Hlug.
gl Siteels

Prpgusstion Pip oo

Fue. 35.—Point detonating fuze, Mark I,

Marks 1 and II fuzes.—Just previous to the outbreak of
some tests had been conducted with Russian 3 GT point-detonating
fuzes, which had been produced in large quantities in this country,
and which were considered very safe fuzes on account of an effec-
tive bore safety device. This type of fuze was early adopted, and
referred to as the Mark I. At the same time, layouts were made and
experiments inaugurated to modify the 4 GT Russian fuze—which is

AAMMUNITION. 157

ARTILLERY
Lot Delornaring Fvee Mark I
Inlermeaiore Meaa'—~, ‘ Eorerng P
2 Srees) CD Sreest
Frrine Frn Bushing resrresrng Sorirng
(Bross Spring Wrre)
! fea
] (CD 5rees)
i1 Wosher Lecod
>, —Safely Plunger (o
\: (Brass)
~ \ : .rg(mé?a& v Block Fpwaer
i
|
i Corntammer
5 g 5
Bl _u] : T3 e f'/b%ﬁ"et‘r}r/)
N
g A Sbesr o
Jeroraror Cop Airng—1 3
(€D Sress) i ) o M belE g )
Copper Ti7g: ERJens AR
Detonator Copo i
Cupro NMickle)
Dertorator Plug
» LD Srices)
Base Flug- .
Eb Srect) ¢
§ H \Progiction Divisia
{ T  —— PP
| —ctamcea Sy
o 3o P
Warwr oy @ssea| D X1

Fig, 56, —Point

similar to the 3 GT gxce
rotation instead of acd
It was proposed to use
shell above 3-inch.

nition, but man;
tvpes of fuzes.

Mark 11
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nission headed
siclerable

French fuzes— During the visit of the French
by Marshall Jolffre is was decided that we would
ordnance

guns. c:
tion, in
over the perio
develop quantity production of
this matériel. Tt . therefore,
degd we would adopt

ot
1tériel,
iaoes, and ammuni-
iy order (o tide

interchangeable for
calibers. This decision
o the quite general adop-
of the French fuzing sys-
incorporated in our Marks
and V. These fuzes
in no bore safety features:
e considerable number of
natnres obtained by the
ench indicate that they are
pot particularly safe, and, fur-
her, we could obtain no au-
thentic information that these
fuzes would arm nud otherwise
function satisfactorily in the
ided to continue the development of
tlhe Mark 11 fw as bore safe, and to use this fuze lor the
S-inch calibe formation ebtained at that time indi-
cated that the French did not uwse thg Mark IV or V fuze in any
of their larger calibers, and effort to obtain information as to the
type actually used resulted in the submission of a fuze considerably
larger than the Mark IV and V, called the 30/45 Moclel 18Z8-
1881, M. 15.

The French fuze system gives great (lexibility to meet tacti
quirements. The Mark I fuze (French T. A. I.') is a sup
tive lype which bursts the shell above ground, This fuze is
used for high-esplosire shell fired against personnel. where the ef-
fect of shell fragments is desired. It is-also generally used in gas and
smoke shell where burst is desired beférve the shell buries itself. The
Mark IV and V [uzcs arc in some degree interchangeable with respect
to their functions. Roth types are made up with nondelay, short-delay.

larger calibers.

U Signifies Instan e Allongd Lefeves, ar Instantaneons elongated fize of Tefovee desig n.

ARTILLERY AMMUNITION, 159

Detoneing Fvze -Mark 7

}'?r'z'njg Frn Hegd (Sers Sree

Halr @;‘23 (Bosr Steey)

ng Wesher
e,

PercySsran /‘}r}ﬂﬁrﬂ-ﬂf (o .55)

Percessron Sroder Meolder
Brass)

gnater Aeromer(cono. Percvssion Premer

Eerl s ler cur_:yf"""_

Yoper Deronaror Casing
4 Ce,

LDetornarter Socke?(Bross)—

lower Detornoltor Aelorrrer

(Canmwer)

S/ Minote of M@"rc'ar:{—

e
FProgvclon Division
wn Sectro.

-

Vo,

Point de Mark [IL

FiG. 58,

feature which requires some-
ction than the Mark IV type. The
ly feature, however, so weakens the
is not suitable for the more pow-
Iy used with 75-mm. shell,

fuze at the point t

erful guns and is Merefore gene
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Notes on the above fuzes.—1Th¢ artillery amm, section of the
[ngineering Division, after a consideration o

uze pro-
gram in 1918, noted the following conclusions regard above
fuzes: Mark I and Mark II fuzes were con ed to be bore safe.
Bore safe designs were needed to replace Mar , and V, and
were being worked up at Frankford arsenal. A safe type
which may be used as a substitute for Mark II was also being de-
veloped at the Frankford Arsenal. A bore safe t_v. to replace a
medium and major caliber base-detong was being tested at
the proving ground. There was also design to replace
the Mark III fuze. Studies and des for Mar@8IIl fuze modified
were also put under way, the modW@e be similar to the
French fuze but without a primer, an¥ Elongated firing pin
to strike directly on the upper de

i~

f16. 59 —Drtenating delay fuze, Mnrk‘“l. Exterior view nnd section.

Mark TII fuze, safety device.-A partial bordMfety device has bee
added to the Mark IIT fuze. This consists of a plunger operated by
centrifugal force and set at an angle so that linear acceleration
to oppose the centrifugal force and holds the plunger in
position. This plunger is located in the fuze body between
and rear detonators. While the projectile is being accel
the bore, this plunger remains in a safe position and shutf off any
premature action from the front cletonntor, or primer, making the
fuze bore safe to that extent. After linear acceleration ceases, the
centrifugal force throws the plunger out and opens the channel be-
tween the two detonators. This device is shown in the diagram of
the Mark III fuze on the preceding page.

ARTILLERY AMMUNITION,
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e

lelay Retard Carrier
(Brass Rod)

Quick Match

Detonator Socket
fBr'a..-r_f R'ad)

DETONATING DELAY FUZE - MIARK IV.

(Gdmigate Composition

Pefonator Charge

virmunate of f’)erc:ur_y)

Heod Flug
(Brass)

wring Frer
(Brass)

Primer

o7 Plunger

Froguction Devision
Gun Sectron
T

dren s Geol deC
-y 4,@%@9&' A('Z\(I

Fre. 6.

Mark IV and V fuzes.—The Ma and V fuzes are essentially
copies of French desigps : together with the Mark III, are

the three types which
sential for the United
country in order to obtai

91485—1¢

to adopt for manufacture in this
the advantages of the French fuzing
erable additional number of types.
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Twpes of hand grenades.

T, R4,

11

£

Phosphorus hand grenade, Mar

(ias hand grenade, Mark L1

Defensive hand

TRENCH

|
| Total ¢

Tanpe 20,

WARNFALL

MATERIALL 214

—firenades.

. . Material Aot Ton- Wit L F el
Type. weight. Charge; ol Dol y rhotissembly: Chutitlersti
|
(ILnces.
Trefensive hand oren- 22 | 2punee  Projpn | Castivon, | Veiner S-sevond  Thrown oo cover
ade, Mark I1. grenade ex- ize No. 6 (e value depends
p]nsi\'e_ Tl or upon fragmenta-
tiom of hody
Offensive wl gren- 12 | 4-nuinee  Trojan | Laminated rimer—3-secomd  Thrown in open ef
ade, A i grenade  ox- paper fure Noo 8 e fect from detniia-
Plosive. | tnnalor, tion of the high-
explosiv arge.
Lins og 22 | 5ounce . chem- | Bheel steel,| Primer <5-sgecond Used Lo A ol
ienl filler, fiize No, 8 de- diggonts, ety
toannlor,

Ph horus prenade, i|4-omee phos- | .. do r do = Used to cremte sinoke
Mark 11, phorus. | clonds for sereen
Vald. rifle grenade, 17 1,70-ommce Tro- [ Malleabilo ;o ssevond fuze. . Thrown from V. B

ol jan  grenade fron, discharger Lo
explosive. rangen H¥ vards,
Incendr e 124 | Thermit and oil.| Paper. .. aegeroni) fnze, ..o To e amonoition

ade. Mark
THermil hand ¢
ade. Mark 1.

130 | Thermit

dimps, et

Tin. . o, cewoano Toluze Lreechidovks
in o eannmon  feap-
tured §,

_.

sive hand grenade,
-This was mod-
the lines of the
anc and is similar
pe to the well-
known Mills grenade.
The body is made of
gray cast iron, and is of
abont we size and shape
of # large lemon. It is
scored  longitudinally
andd transversely with
deep grooves which pro-
vide for proper frag-
mentation.

Into&he upper end of
the body is screwed the
bouchon assembly, con-
sisting of the bouchon.
the operating lever, and
a sheet - metal sealer.
The bouchon is a die
casting composed of a
tube which holds
standard Bickford fuze
and a detonator, and a
projecting head ich

I Approximately.

6. &5.—Defensive hand grenade, Mark TI, leaving tho
hand—landle relesed.
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LDefensive SHarna Greneae

Splrt FPro ing
(Hard Stee/ Wire)

Primer

g
D

(=)
@mg Casrt Lror)

“/z}bﬁ Laplosive Charg

Progycpron Dirv
Acmsirrsstrotio

F10. 86.—Sectional view of defensive hand grenade, Mark 1L

holds the priming cap, the firing spring, and the striker. The
operating lever fits over the head of the bouchon and is held in place
by a safety pin with a ring attached to it. When this safety pin is
pulled out, and the lever released from the hand of the thrower, the
firing pin at once throws off the lever and drives the striker against

TRENCH WARTARE MATERIAL: 221

the priming cap. In other words, the grenade can not function as
long as the lever is held in position against the body of the grenade.

After release, there is a delay of about 5 seconds before the fuze
explodes the cletonator, with the consequent explosion of the charge
of 24 ounces of Trojan powder which fills the body of the grenade.
The effective radius of dispersion is about 80 feet, although frag-
y be thrown a much greater distance. The defensive gren-
st therefore always be thrown from cover. It weighs, when

pt was made to overcome the dangerous features of the Mills
enade in fixing the lever upon a pivot. The sidemays thrust

of the t s the grenade left the hand, threw the lever to one side
and allowed the functioning of the release mechanigm. This device
was ab ed.
my hand grenade, Mark I.-The dummy gren

d resembles the defensive hand grena

4 made of cast
in size;

and contour. It is used for practice an® is painte ght
hod of marking.-The method of marking 11y ractice gre-
gdes has been taken from the French practice in orde no con-

fusion will arise from our troops using grenades of American and
French manufacture interchangeably. In general the ies of all
i : practice grenades

are painted red.

Packing for shipment and subsequent
of the method of packing hand grenad
ment, and the subsequent assembly of'%
grenade bodies are packed 24 to a bg
high explosive and have in th
Packed in a separate box are 384
two boxes go forward to the pl 2

emoved from the body and
the bouchon assembly secured into place. Sk

grenade is then replaced in the box in whi
and sent forward to the =11
troops stationed there.

Testing grenades.-For grenades,
necessary, but experimegéaldests svere conducted at Aberdeen, where
perfectly adequate art this purpose arc available.
Regular practice drills w¥ rent types of hand grenades under
instructors who ice in the trenches were held at a
number of the lar ats in the United States before the




Discharger monnted on rifle, togother with gronade and enrtridges.

—V. R, rifle grenade,

End view of grenade.

Sectional view of grenaile,

TRENCH WARFARE MATERIAL. 2294

V. B. rifle grenade, Mark [.-This grenade is copied from the IFrench
V. B. grenade. It is cylindrical, of malleable instead of cast, iron—
the French is cast-with rounded top and flat base, grooved on the
inside to secure proper
fragmentation. Ttis
pierced longitudinally by
a centyyl tube through
e bullet from the

priffer at its
il the striker projecting

Mark S

o D ol S By T 123

bullet from the rifle car-
tridge has g@ssed through
be it hits the striker
s fires the primer;
primer the flash
nitted to the fuze,
x ns longitudinally
frough the center of the
fuze container into the in-
terior of the grenade, and
is timed to burn 8 seconds.
The fuze in turn fires the

etonator attached to its
lower end, which bursts
the walls of the detonator
tube and detonates the
main charge. The gre-
nade is fired from a dis-
charger by the gases be-
hind the bullet from the
rifle cartridge, which exert
their pressure on the flat
base of the grenade. The
normal range when the
rifle 1s aimed at 45 degrees e
is about 200 yards. The ot
weight of the grenade w
loaded is about 17 ounc

The V. B. rifle grenade
parts-the discharge
cylinder tapering
diameter. This p

(LS it fe Model/ ol ST

W Rifle grenade discharger, Mark TV

ger, Mark IV.-This consists of two
the shim. The former is a steel




the result being that the pressure
cessive, thereby causing the rifle

discharger was ex-
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entire length, and it is fastened securely over 7 l‘lel by means Tanne 2l—"Trench mortary and trench-mortar bombs.
of the shim. The United States rifle mod s a dis- .
charger of slightly different design from the one used with the model | Type snd caliber, Weight Weight and kind Fuze. | s | Chasctariatios
of 1903. D i

Adaptation to United States rifle ammunitioff® V. B. grenade ‘ . | Varas.
fired from the discharger has apparently been very S#tisfactory for ; inh Stokos T. 30, | 11 We‘;%fgg*ggh‘; Mork VT .- 0 Aﬁﬁ“ﬁﬁnﬁ?‘:’f&
use in the trenches. Considerable dlfﬁcuhy, howeyer, was experi- : Gounces i it
enced in adapting this article for use he U States rifle. fagsoell-and propel-
The American rifle ammunition is W than the French, ’ G‘%;,ymﬁ‘, g R ML T | Am gsfe‘zr?fmicn

T bading shell and
propellant.

a Trolxan shell ex- | Mark VIL, delay 1,30[] Artillery weapon: muz-
tinuous firing of the grenades. Americag. B. grenade has a Uiy & 13| aad Rindeley. ﬂfﬁ]“da%f shelwid
larger bullet than the French grepade % g excessive pressure is Fojen Shell e | Mark VI dely. ) 00| s o paneil,
vented through the bullet tube American grenade. In view of l pounds Flch g e
the fact that the Supply Of . grenais Of the French and Americalls 11-imch Sutton.... 205 100 pounds.. ... | Mark VII, delny..,.l 4,500 sam:l;l‘lﬁ;] mbaﬁg

are pooled for issue, it was

the American discharger to Delggaienting of the excess pressure in ! Approximately

Trench mortar bombs (European. manufa

grenade than with the . It wil directed that all dischargers Propellant. Fuze, | Pa RIS,
manbufactur.ed (1111 t};fl ve the two ventholes referred g Stokes | One, o3 g et S Thres rounds oom- i
drill ite cartridge, four - | plete
to;hovg € n]JEl s de.-Thi . nlagl.um) e im-gra.l.uc c%ordzw weys), mﬁgndf ;9%2:11 1:;0- rings present.
= Y 2 GICRACe= 00 2 . e AR 58 - mm. (French Bngs with ignlters | 10 per cent railway, TRO-LLS bombs in *ush 110 ot
grenade Mark 1. 20 manufactura). base charge &0 grercent 23 t  simplified
device or explosiv ’ xams, Ml ;?.%:3::‘5‘ | oo R | cpturetig prin-
evice or Q81ve % ﬂp twl‘) “ﬂi}’ 1916 del 40 bt z
pnmts" of 25 ?er cent
fotps mehaced | Gl
o4nch Newton | ¥our1 oz b 100 per cent N
Nature an oh | Eltmghlsg ity ?Sftoﬁz"yaiﬁf? N o 1 s
» ure,
paratively before the present war began, it has proved to 2:: o [nﬁérgaf?n!:glt%m o
-m. (Fren mm, brass cent E
be of the . None had been used by our Army except manufcture). qases; chiargo 1 196, ‘Gelsg
) E -] Ams
in an exp efore we engaged in the conflict, and the g’ze.'; charge I1 %0
5 i} .
entire field had to be developed by the Ordnance Department.

only weapon of the sort in existence in the United States Army

the 3.2-inch, which had never been in active service. None of the
mortars de31gned by the allies, moreover, had been manufact
this country before the declaration of war. It was, therefor
sary for the military authorities to decide what type of m
American troops should use before the Ordnance Departp#nt
develop a source of supply. It was August, 1917, befo

definite decision was received from abroad, which was to adopt the
British type of 3-inch Stokes mortar. Sixty of these mortars were
thereupon imported from England for training purposes and were
distributed among the camps. Subsequently other types were A

adopted, until now the five designs mentioned in the table were
in regular production and others were being developed experi-
mentally.
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Fia. 9%8.—Method of placing 3-lnch Stokes mortar in trench,
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¥ra, 100,—Detail of 6-inch trench mortar shell, Mark 1.

6-inch trench mortar shell, Mark I.—The shell or bomb is A

gray iron with its front end threaded for an adapter, and the rear
end fitted with steel vanes which serve to keep the bombs steady in
flight. Steel wire is wrapped around the vanes to hold the powder
bags in position. The rear ends of the vanes are strengthened by
connecting vane braces of forged steel. The bomb weighs 894 pounds
and the explosive charge is about 13 pounds of TNT.

TRENUIL WARFARLE DMATERIAL.
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which contains 123 grains of guncotton yarn dusted wi
meal and black powder as it will hold.
Operation.—In firing this mortar a fuzg

ocess a clinom-
opped into the
t strikes the anvil,
ket wrench. Contact with
n the cartridge, which in
ios. After each round the
bree out the hot gas.

lug secured to the plat-
e base plug is prepared
tion of the rounded end

the anvil sets off the percussion
turn ignites the powder and guy
gas ejector is pushed down the bote®

Bed—The bed consists of a cast steel 98
form by a boss on the inside of the plug.
on the other side with-a sogket for the r
of the barrel. The lifting ersing guys are arranged on the
right end. Left and right npper espectively, of the bed, se-
cured at one end with_eyebolts. The"other ends of the guys are
attached to the loops or the latter is mounted in posi-
tion on the bed. For the of transportation hooks are placed
on the bed, to which the en the guys are engaged and the barrel
dismounted. TFour are provided on the side of the bed
to facilitate tran
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Trench Morfar Fuze Maork X7
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¥16. 106.— Trench mortar fuze, Murk VI, Assembly and section.

Mark VI trench mortar fuze.—Used with the 3-inch and 4-inch Stokes

trench mortar shell, this fuze has a double percussion elemglly which free to reach the detonating pellet or percussion element Wien im—-
functions positively irrespective of the position in whiclfhe shell pact takes place, This ignites shrapnel powder in the powger cham-

strikes on itopret. Tt was designed by Lient. 7. A. St
and improved by Lieat. Col. L. J. W. Ragsdale, U. 5. &,
pin and ring must be removed before firing, leaving th
supported by friction until the shell leaves the barrel.” As accelera-
tion of the shell starts the safety fork is cjected and the striker is

R. E". ber and the flash then passes to the 1ator and bogler. The

pellets of tetryl which fit around the detonator let of TNT
below the detonator. The tube is closed with felt dis®s
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Fia, 108.—Method of placing LiveWprojector

is a mortar of the simplest
incendiary shells. It con-

in the center of which j
breech of the mortar.
to the proper depth s ance in front of the trenches. The
i i clined at the proper angle; the earth is

jector and at the same time effectually

then replaced to
conceal it from
covered. Ac¢
dropped into
tions leading from the electlic primer in the powder to the point
operation. The shell is placed in the mortar over the cartridge ca;
the top of which is shaped to fit the base of the shell. The shell is
provided with a length of Bickford fuze, which is ignited wheg the
shell leaves the projector, and a standard type of detonat A
bursting charge of TNT is generally used with the gas shell
contains a Jarge charge of toxic materials. Black powder is
employed to secure ignition of the incendiary materials in
diary shell, which may consist of cotton-waste balls or jute strands
soalked in oil of some spontaneously inflammable mixture.

A large number of Livens projectors are usually placed in the
ground, lou,ded and wired up ready for firing, being covered over with
waterpruof pieces or paper to keep out water or dust while others
are being prepared. When as many have been set up as desired they

Yo

{ ] 2 ,'
; t—snewn
: Gree)
h LDetona for
- o P,
- Caging Cup
3 iShees Bresy)
i

gas in certain secti
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¥, 109.—TLivens shell, I—-zection,

are fired by a blasting nmchlne. the ‘lous projectors being con-
nected in parallel and s s being used to secure proper
Any as 6,000 or 7,000 of these bombs
1t one or two malfunctions. The
ards with a wide dispersion, but
is to produce a large volume of
1l 4 wide dispersion is advantageous.

maximum mngt, 15
since gas bombs ar
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mounting on planes.  All D, H. 4 planes wer
lins as fixed guns.  Arrangements were mi
Salmsons altered so that Marlins could be

nipped with Mar-
c Spads and
m, and

Nounted in jumellage in o tourelle or turret.

vis gun, owing to the fact that it can not
be readily synchronized, W used entirely as a free gun. At first it
was necessary to modify the ground gun to adapt it to air use,
later a standard aircraft type was developed. It is mounte
over the observer’s seat in biplace planes by means of a scarf ring
or tourelle. Two guns are mounted together in a yoke or ju
and the rotary action of the tourelle, combined with a joint
ting the perpendicular action of the jumellage, malkes pos
aiming of the guns in all directions. Both guns are fire
by means of a Bowden control. A recoil reinforcer is designed for
the Lewis gun also, to make its action more positive and to increase
its rate of fire n small extent.

Browning aircraft.-——Tests of the Browning aircraft gun were made
in England with a view toward determining the efficiency of its ac-
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tion under all conditions of Hight. Barring certain malfunctions,
due to a fault in the workmanship on the gun, which could be easily
remedied, it met all conditions with greatest success. No gun heater
was found necessary after cold tests. It synchronized exceedingly
well, as was shown by a comparative test with the Vickers on the
sume mounting. The shots grouped in an angle 14 degrees less than
that of the Vickers. More tests later were to be made to subject the
e most severe conditions imposed in action. It was hoped
mately all pursuit planes could be armed with this gun.
ickers.—The 11-mm. Vickers gun is used in-the same man-"
- iber Vickers. Only a few were in use near the end
of The war, bul'@lore were expected from the United States to be
ed on pursuit planes. They are especially desirable for use
iary ammunition as balloon destroyers.

lants—The ncceptance parks installed plants for the
working in of all machine guns before they were moufed on planes.
o these tds the guns are cleaned thoroughly and fifd at the butts.
isassembled

Any parts SWow-
then oiled and
i This

v which
have been fired 20,000 rounds, making them smoothly functioning
pieces and removing all possibility of theig failing g function
through defects in workmanship.
Synchronization tests—A fter the gun hy

mming. This
serves as a4 check on the adjustment of tB
prepares the plane for immediate s

ad in the V of a motor with the
propeller hub. The propellers
nected to the crank shaft of the
installation of the cannon. A plane such'®
motor driving the propeller through redy
used in connection with the, i
gun to project through the hi
the propeller. The cannon is semia
the empty case and cock
is closed by the pilot.
sliding with a vertical m8
held the block in its_upper
a cam raises the c . allow

planes are directly con-
vhich would prevent the

uction gear, which drives
ic; that is, the recoil ejects

chanism consists of a block
the breech housing and a catch to
ion. As the gun returns to battery
the block to drop until it strikes
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AERIAL, DROP BOMBES,

Nature and use.—'The perfection of the air

vesulted in the rapid development of bombir®
active and efficient arm of modern warfare. The
of bombing are limited only by the number of pland®¥and bombs
available and the degree of accuracy with which ga targets are '
covered.

Sk

¥1G. 112—Types of serial drop bombs. 1. Mark IT, demolition drop bomb. 2. Mark II, i
bomb. 4. Mark I, demolition drop bomb, 1. Mark I, incendinry drop bomb. 5. Dummy drop bomb.

Types.—Aerial drop bombs are of three general types, viz:
High capacity (demolition).
Fragmentation.
Incendiary.
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The various types brought out by the Ordnance Department in
the United States have been designed and equipped to conform to
requirements abroad ; changes were constantly being made in details,
such as the method of suspension, to make possible the use of the
bombs in the new release mechanisms and planes. Only one type,
the high capacity, was under quantity production up to the summer

of 1913y Therefore, in the following description; only such details
are gin as apply to the accepted designs of 1918.

acity drop bombs, so-called because of the large ratio of
e explosive to the weight of the container, are used

fof¥seneral demtion purposes. The targets engaged include forti-
f ositions, railroad terminals and lines, heavy structures of all

ly depots, ammunition dumps, ete.

& pon bombs carry a relatively small charge of explosive
in a heavy steel shell, and depend for their effect
entatior.f the shell. They are used against pe
s in the field or on the march, or wherev
| is slight.
liary bombs are used for incendiary purpofes against
umps, aerodromes, grain fields, ete. T /pes were under
cture—the scatter and the intensive type:
afety features—All American bombs hre equipped w
device whereby they may be dropped to explode or not to explode, in
accord with the will of the bomber. This is gecomplishg through
the use of a safety pin, which is withdr: e bomb at the
ved to remain
if the bomb is to fall safe. The movenlint of the pilllis controlled
' the operating
Just before the

position or withdrawn to the nonfunction
bomb is released.

In the older type of firing mech;
outside the main charge until tl
dental explosion of the detonato
condition. In the new types other 9
make the bombs safe from uaccidental (7%
loaded with a high explosive, which requig
to set them off. The charggaaan not be d
rifle bullets.

pe detonators are carried
s left the plane. Acci-
explode the bomb in this
features are provided to
ge. The bombs are
s a powerful detonator
nated by penetration of

HIGH-CAPACITY BOMBS.

s bomb is modeled after the
ight sheet steel stream-line body
fiches long. The front half of the
ach thick, the rear half one-sixteenth
ounds, of which 53 pounds repre-

High-capacity drop borg
120-mm. French bomb,
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£ fation Prep Bomb Meck L

J!f_'(’(‘z.ﬂqsc

F1g. 117.-—~Fragmentation drop bomb ,Mark I.

High-cap
[V-A—T ;
casing, afMd in all
the firigge mechanism is a dupli-
cate of
bomb. It closqgesembles the
Mark TV in size and weight, the
shell proper beige 49 inches long
: hes in diameter, with
It is provided

type firing mechan-

drop bomb, Mark

o provided for the
ark 1.
ore—The new types of firing
hanism designed for the larger
Pmbs are provided with an ad-
table fuze arrangement that
provide for delay action up
to 5 seconds.

FRAGMENTATION BOMBS.

Design and action.—In bombing
operations against personnel, it is
necessary that the explosion of
the shell occur before it is buried
in the earth to secure an efficient
disperson of the fragments. To
meet this requirement bombs have
been designed in which a common
steel shell is used in connection
with a very rapid detonating
vice protruding from the nose
the shell. Designs of four sizes
were prepared, Mark T, TT
and ITT, using the 6-inch
8-inch, and 4.7-inch arti
respectively. Only
II-A, using the 3-inch shell, was
put into production, as advices
from abroad indicated that the
larger sizes would not be required.
The firing mechanism is carried
in a brass casting at the forward
end of a short length of steel pipe,
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the vear end of which i screwed into the nose of the shell. A deto-
nator in the body of the fiving mechanism is arranged to slide into
firing position when the bomb leaves the plane. On impact a firing
pin is driven into the detonator, which now lies between the firing
pin and & length of detonuting fuze running into the booster cup of
the shell. The action is very rapid, and explosion occurs well above
d, insuring a lateral dispersion of fragments over a space
or more in diameter. The weights and dimensions of this

Total [ Weight of
weight, | charge.
)

3 II Pounds, Pounds.
o}

19
19
49
@

IT-A are also provided with a loop at
they may be carried in the British re

bomb. It consists of a forged steel war head or shell 6 inches in
diameter and 18 inches long, which contains 16 pounds gEhigh ex-
plosive. To this is connected a compressed aiism Of pressad
s in the safe
rd extrusion
er mounting
2 compressed
BPTD1lizer tube back
latter extends about 6
bomb measures 15 feet
/ o service cartridge, car-
js discharged. The bullet

r normal position. The mechanism co
rod carrying the firing device and a
which moves to the rear. On release fro
air in the air chamber is released and ga

feet in front of the war head.
over-all in the firing position.

the ground. The bomb
wherever adequate cover
is lacking. As this bomb was desig xplode equally well above

parties and small boats.
Some difficulties arose fuanufacture of this bomb as well
as in the method of handlin n the field. Advices were received

agments bomb of this size was unneces-
sary, and productiglf was accordidgly stopped until a thorough field
test could be mad ombs for this test were shipped.
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F1a. 110.—Barlow heavy drop bomb with release mechanism.

Below—Darlow heavy drop bomb with rod extended.
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In accordance with instructions received fr
20-pound Cooper bomb was put into prg

DATA.

——
lacendiory SBomb Merk L
Soafrer Txee

F16. 120.—Incendiary drop bomb, Mark I,

until contact oceurs. At that time the fiving of the service cartridge
drives the bullet through the central tube and ignites both powder

d, the English
United
It is a pedr-shaped
; /ith a simple vane-
type a 1echanism and
a sensitive Fussion fuze.
It is provided with a tail-
ing ]0’ for the British
echanism and has
igned as United
gmentation bomb,
I-B. (See below,
“uropean bombs.)

States.
b

INCENDIARY BOMBS.

Incendiary drop bomb, Mark
I.—Thisis the “scatter type”
of incendiary bomb and 1s
intended for use against
grain fields, light structures,
ampumition dumps, ete.,
where no great amount of
igniting power is necessary.
It has a diameter of ap-
proximately 6 inches and a
length of 36 inches, with a
weight of about 40 pounds.
It carries n 14-pound charge
of black powder and 19
pounds of cotton-waste balls
soaked in turpentine, or solid
oil balls wrapped in bur
The body is of pressed ste
0.187 of an inch thick at the
front and 0.03 of an }
the rear. Itis provi
two firing mechanj
in the nose and ¢t
the tail. After release from
the plane the firing pin in
the rear mechanism is held
away from the igniting car-
tridge by means of a spring

Fr, 121 —Indendiary droy b, Mark 1. Fi6. 122.—Indendiary drop bomb, Mark 11.

271
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]141! requested
: the in-
type was ified
practically to re-
nts were con-
red and
chambered for 1l1-mm. French ammunition, and necessary minor
changes were made in the lock. The test of this gun w aw successful
that the Control Bureau was requested g g the Colt’s
Patent Iire Arms Manufacturing Co. V ickers guns,
either completed or in process, to obvi and expensive
work of redesigning and producing 1.0

Vickers aireraft model.—An aircraft A
Vickers Co., in which the water jacls 5 ed by the skeleton-
ized tube which supports the ba easing the weight of the

might use incendiary ammunition, The Signal G
1,000 caliber 433 Marlin aircraft machine guns
cendiary ammunition, and a sample gun of thi
and prepared for test. As it was found neces,

feed belt for Vickers aireralt machine gun.

he mechan®gp is the same as in the gun supplied
Lcept that there 1s no muzzle attachment, the
feed box is ma ; um, and when firing is suspended, the
iock stops in th® rearmost p9tion so that the chamber remains open
until the trigger is pulled, thus preventing a cartridge being exploded
by a hot barrel. The gun is fed by a disintegrating metallic link
belt similar to the Prideaux link, made up in 250 to 500 round lengths,
and 1s fitted with a loading handle by means of which the compe
loading operation can be accomplished with one hand.

A water-cooled model is also used in aireraft work, with the v
jacket mechanism arranged for the free circulation of air. THE¥ gun
is also equipped with a loading handle and with a mechanism which
permits the aviator to adjust the recoil-spring tension from the rear
end of the gun.

A left-hand feed box has also been designed for the Vickers gun,
to allow two guns being placed close together with just enongh space
between them for the ejection of the belt links, the belt being fed
from opposite sides,

un considerably.
to the mobile ar
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The Vickers aireraft gun can be used with a synchronizing at-
tachment to fire through the propeller.

Hotchkiss machine gun.—The Hotchkiss machine gun, model 1914,
caliber 8 mm., uses French (Lebel) ammunition, model 1886, and is
of the gas-operated, air-cooled type, firing 400 shots per minute. This
gun was invented by an Austrian, Capt. von Odkolek, in 1897, and
loped by the French for use in Africa, where water cooling
ot be practical. Tt was used by the Japanese with great suc-
e Russo-Japanese War, and at present is the standard

tallic strip holding 24 rounds or
ing 250 rounds. The gun weighs
and a loaded strip 1 pound 12 ounces.
Hotchkiss Co., St. Etiene, France. A complete outfit consists of
one gun, one tripod, one flag
case, one gunner’s pouch, one
boxes holding 10 strips each. Th
the field on a machine-gun cart, very
ard cart,

can, Lawrence Benet, abou
light Hotehkiss, an
chine rifle, having,

The heavy type is fired from a
exible metallic band hold-
nds, the tripod 54 pounds,
y manufactured by the

e barrel, one spare parts
utfit, and six ammunition
te outfit is transported in
ilar to the American stand-

ider, one s

inds, was developed by an Ameri-
, and is known in England as the
as the Benet-Mercie automatic ma-
1909 as the standard automatic

A lighter type, weighi™§

01485—19—
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Feg@ | —bachine gun cart.

punition.—Special .30-caliber mrmor-piercing in-
unition was developed for use in the ma-

Special aifiralt
cendiary &fd tracer ™
chine guns mounted on airplanes and was in quantity produc
before the war ended. These special types are discussed under 3
munition on pages 345 et seq.

Mounts for machine guns.—For machine guns, heavy type,
conforming to the weight of the gun is found more satistag
field service. The tripods vary in strength and size witl
of gun and requirements of portubility, IFor the Bro :
chine Rifle, the Engineering Division of the Ordnance ffepar
contemplated providing a light bipod. Such a bipod had proven
very satisfactory in tests, but had not been officially adopted. An
emergency bipod mount also was provided for the Browning L\.Ia-
chine Gun, as well as a light tripod for both the Browning machine
gun and Browning tank gun.

tripod

L
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Fia. 142, —Muchine gun ammuonitio

MACHINE-GUN UNIT

Machine-gun organization and supply
gun company equipped with machine-&
cooled machine guns, 16 tripods, 12 gun %
indicated in Part VIII of Ordnan
chine-Gun Cart, Model 1917, witl
ments as feld experience and ot
zary., To each division 168 ad
issued. Machine-gun organizations
machine-gun carts which are similar to the
machine-gun company has 12 active maclg
tion carts, and 2 spare gundm
two spare gun carts had not be
Expeditionary Forces. The active
and 7 boxes, except in :
where there are accon

ntry machine-
Esued 16 water-
1e other items as
artment Handbook on Ma-
ssary changes and amend-
2rations have found neces-
b6 spare machine guns are
ance are equipped with
ench voiturettes. Each
e-gun carts, 12 ammuni-
to September 1, 1918, the
il for issue to the American
carries a heavy gun tripod
s arranged for the Lewis gun,
ut 6. In this way 5 ammnu-
in addition to the tool box and the
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2 spare guns and tripod. The machine-gun cartg@ammunition carts,
and spare gun carts or voiturettes are two-wh arts, drawn by
one mule, and take an ordinary load of appr ounds

model of 1917 ; the Vickers machine gun, model of 1915; and the air-
cooled Colt machine gun, caliber .30, and ewis gl These carts
are of French pattern and were made j cnational Harvester
Co., of Chicago, Ill.; the Velie Carrij line, T11.; and the
St. Louis Car Co., of St. Louis, Mo i
of the matériel carried is given in t
book on Machine-Gun Carts, model o

pepartment Hand-
Department Docu-
this handbook it should
reference to fire-control in-
ist of articles shown in Part
ve the correct information in
s of field service demanded
n of unnecessary articles.
Sixteen automatic riflesare
automatic rifles to each divi-
vy Forces no distinction was
wtie vifles issued to each com-
v (16) being considered active
rifles, however, may be used as active
ons warrant. Automatic rifles are car-
‘hom th¥@aare issued, but to velieve them of carry-
personal ipment, this is loaded on company
automatic rifle is served by a rifle squad, con-
sisting of on ifleman, one first-assistant, and one second
assistant. Thé rifleman anW first assistant are armed with pistols or
revolvers and the second assistant with a caliber .30 rifle. Ea
man of the squad wears a belt about his waist in which ammunition i
carried. The belts of the rifleman and first assistant are identical.
The rifleman may carry in his belt 120 rounds of ammunition
automatice rifle and two clips of pistol or pistol-ball cartridges
the first assistant does not carry a spare parts case he is e
carry 40 additional rounds of ammunition for the shoulder,
addition to these belts the first and second assistant have each been
provided with two bandoleers, each designed to carry 120 rounds of
ammunition for the automatic rifle. All ammunition for the auto-
matic rifle carried by the rifle squad is carried loaded in magazines,
each magazine containing 20 cartridges, the total earried by the squad

be borne in mind that certain
struments have been required

additions to equipment and the elimina

Automatic rifles, organization and supply,
issued to each infantry c
sion. In the American Exp

ing part of th
combat wagon
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being 20 rounds. In case the spare parts case is not carried, 20 addi-
tional rounds of ammunition may be earried.

Sights—On the Browning machine gun, model of 1917, water-
cooled, and on the Vickers machine gun, model of 1915, the rear sight
is graduated in meters from zero to 2,800. On all automatic rifles
the rear sight is graduated in yards. On the Browning Automatic
rifle, model of 1918, air-cooled, the rear sight leaf is identical with
the reg®sight leaf of the United States rifle, model of 1917,

FIRE-CONTROL INSTRUMENTS.

he plane table is of wood construction, 40 centimeters

F16. 143.—Plane table with clinometer and ant

nished with a canvas carrying ea
provided with extension legs, wg
Machine gun panoramic sight, 918.—The panoramie sight
early was requested by headquarters Rrican Expeditionary Force.
The type adopted is similar to the Fre himing cirele. attached
either to gun mount or tripod.
Machine gun clinometer,
the machine gun to any desir®
to the gun. The type adopted con?
straightedge base and aikiclic
quadrant is graduated

ttached to a wood tripod
proximately 5 pounds.

ie clinometer, used to lay
slevation, is not attachable
f a brass quadrant with a
arrying level bubble. The
mils up to 840 mils. The radial
on through the arc and is provided
males the instrument acecorvate to 1

mil. This has a le taching to the belt.
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compass, machine
] of 1917 —The
used to
0 meas-

irection anc
izontal angles. It con-
etic needle in-
side of an Inum case.
The instrument is aimed by
aucing at :.Iil'l‘f]l‘ on the
he hinged lid. The
cle 1s graduated
nils from zero fo
transit is fur-
th a metal tripod
havi telescopic legs, and
both the instrument and the
ripod are provided with a
leather case.
Prismatic compass and clino-
ers—The prismatic com-

Fia, 144 —Brunton o

pass and elinometer is used in (
way as the Brunton compass and
supplied to units

: Br ; ¢ ists of a
metal case, magnetic ne and clial.

the Brunton compass

The 1nstrumen
through a prig
sight is defle
the operator
index. Used as a clinom®
angles may be measured.
Lensatic compass, model of 1918.—The
lensatic compass was designed to su-
persede both the Brunton compass and
the prismatic compass, and employed
for the same uses. Tt consists of an
alominum case with a maguetic dial
floating in a liquid. It has a fixed
azimuth scale, and also a single level-
ing bubble. The ontside of the case is
graduated and is used as a protractor.
All scales are graduated in nnits of 20

s used N@asighting
, by which tN¢ line of
lie dial, enabling
il at a fixed
er vertieal

—

1, 145,—Prismatic compass,
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. Fio. 146.—Lensatic compass and case.

v zero to 6,400 and illuminated to provy read-
he instrument is provided with front aNd rear sighe@ for
The front sight is a hair line on glass rear sight a slot,
he magnifier. After the instrument is ain dmg can bt;
ained by glancing at the indicator through the jer and
noting the reading of the dial. A leather carrying case is provxded

Angle of site instrument, model of 1917.—The angle nbte instru-
ment is used to measure vertical angles. m frame carries
the sight tube at the base and above t carrier. The
sight tube is provided with an eyepie al cross wire.
The bubble carrier is in the form of a ot at the front
end and adjusting screw and graduation rear end. The
graduation plate is fixed to the fra uated in units of
20 mils, from zero to 180, both ab elow the horizontal. The
adjusting screw provides a micr 1ich gives the instrument
an accuracy of 1 mil. On the ¥ the sight tube an inclined
mirror gives the observer a view o ubble and enables him to
level up the bubble carrier. When the tube is on the object
and the bubble carrier is level, the instrugent may be lowered from
the eye and reading taken.

Other instruments.—In addil ' mentioned above the fol-
lowing “instruments are also incluc fire-control equipment for
machine guns: Semicirgalal prot r, alidade protractor model
of 1918 Abaque, Corc8 ne rule, zine square, Hitt’s-
Brown rule, night-firing 18 nna stake, and 80-centimeter base
range finder. The las s o special self-contained optical in-
strument specially ]
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Source.—This rifle is manufactured at the Springfield Armory and
at the Rock Tsland Arsenal. The rate of production is some 1,200
per day at the former, and at Rock Island 400 per day can be made
when the plant is not engaged upon repair work.

Tapre 33.—Principal dimensions and weights of United States rifle, caliber (30,
model of 1903,

[From Ordnance Pamphlet No. 1923 ; revision Jan, 22, 1917.]

DIMENSIONS.
Barr

Toches.
ameter Al T e G S S o s mene . ORE)
Lxterior (diamet® at muzzle S — NP 1)
gcterior dimmeter at breech. . T R e 1.14
f chiamber and bore. oo 23,70

Height of front sight uabove axis of bore___

Distanece from top of front sight to rear s
Stock :

Length, with butt plate. ______ ___ ___

Crook, i. e.. distance from axis of bore

Distance from trigger to butt plate__
Length of gun complete_.
Sight radins __ . e
Sight radins (battle sight)

: 1. 05
nised__ 22, 1254

of leaf, leaf

=

% Lengt vel of bullet inbove__ . __  _ __ e = 21,697
) Diameter ofchamber, veavend_— .. oo L ATIG
_§ Diameter of chamber, frontend____ — 442
; Dinmet@@of neck of chamber, rearend___ . __ = L0425
E neter of neck of chamber, front end __ - .3405
s hof bodyof chamber________ ... __ __ -793
j“; | h of shoulder of chamber_ ______ _ ___ ——— G
3 1 of neck of chamber_ . ___ . __ = 306
& h of chawber, total.. . ______ - R . 3716
o .

% Number of grooves, 4.

.‘é Twist, uniform, one turn in_____ DRCN RS 00
B Width of groove-_____ L1767
Z Width of lands. ... . .. ___ Y 0589
'i Depth of grooves___ . .- e D04
g

g

i

e 20 186
~zz= 2,089
e 12,74
RN . 4
——— 221254
e 21,5404

Width of single divizsion on windage sca e S . 0287
WEIGHTS.
Pounds.
Barvel ___ ___ = R rem e e el B TTER
Barrel, with rear-sight buse and frol SO . <\ { '
Butt plate __. __ = e AR e L T N T .26
1 TaT Y ) Y e T PO SV PSP SN NP I — 08

Bolt mechanism . ____ MUY . 1. 00

Magazine and trigger guurd e . LA
’ Magazine mechanism, ineluding AT T L S ST AT
Bayonet . _ __  __ » : e DR = .1
Stoele oo S == ; = oz 1. 58

129



324 ORDNANCE DATA.

Pounds.
Hand guard_.. .. B = 013
Front and rear bands, including a,w1vels___ — .25
Rear sight, not ineluding base_______ . __ . .20
Total weight of metal parts.. - T.30
Qiler and thong case_ - ST e 10
‘Lotal weight of arm, including oiler aml rhnnw CAsSe, WIN wnet. 9. 69

‘Total weight of arm, including oiler and thong cace, without onet__  8.69
Weight to compress wainspring_.____ . e 16 1018
Prigger pull (measured at middle point of bow of Iu;,,gu '-______. . 4to &

MISCELLANEQ,

Inieinl velocity ——o . o feet per sec . 2, TOO

Powder pressure in flmmhn‘t.-,________ . per sq. in_. 151, 000
Weight of ball eavtridge__________ _grains__ 1395.5
Weight of bullet. ... RS, {1 1 150
Weilght of powder charge__________ S Ao 150

of 1917 —This rifle is derived
14, ('ahber 303, wluch was re-

TUnited States rifle, caliber .
from the British Enfield, pa

vifle caliber .30, model
type. The sear interlock®
trigger until the bolt is locked.
bolt, is loaded from
barrel is 26 inchf

a magnzine rifle of l.he lml[.
olt and prevents pulling the
magazine is situated under the
the capacity is six cartricdges. The
s compared with 23.79 inches
for the 1903 model. ing is one turn in 10 inches, left hand.
The distance betswveen Sights is 31.76 inches, but the sight is
not compensat 1 r adjustable for windage. The rvear

It is adjustable from 200 to 1,600
of the piece is 2,700 feet per second. It

is provided with a safety lock, but no magazine cut-off. The
forward motion closes the bolt and locks it. The total weight w

out the bayonet is 9 pounds 3 ounces, and the total length withot
the bayonet is 46.3 inches. The same cleaning rod is usedggn the

1917 model as in the 1903 rifle.

Breech mechanism.—The bolt is locked by a turning move
sauses lugs on the bolt to engage in recesses just in the
chamber. A camming action of locking lugs seats thé¥cartridges
firmly and continues throughout the locking action. To preclude
the possibility of the bolts unlocking under powder pressure, a safety
stud is mounted on the sear and rises as the trigger is pulled to lock
the bolt against the turning. This serves also to preclude pulling of
the trigger unless the bolt is fully locked.

1 About,

Q

Russian

U.S. Rifle, Caliber 30, Model 1917
with Bayonet, Model /9/7

‘A
4
il
§
L
&

@, Model /1907
net, Madel /905

325

Fi6. 148, —Bervice rifles manulactured in the United States, 1917 and 1018,
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the firing position. The slide, which has a lon inal movement
carries both the front sight and the rear sigh b= o safety
lock which locks the hammer and also a grip sMety whic ks the
trigger whenever the handle of the pistol is yaleased.
Operation.—The loaded magazine, which car to seven car-
tridges, is placed in the handle, and the slide is ¢ back and
released so that the first cartridge is introduced into the chamber.
The hammer is thus caught and the pistol is ready Q firing. By
first inserting the cartridge into the chg e barrel and then
inserting the loaded magazine the pist ared for instant
use and for firing without the leas the maximum
number of shots.
Magazine.—The magazine has a charg®
from one to seven, and when exha
the handle to be replaced by a log
Miscellaneous data.—The foll
concerning the automatic pist

ber of cartridges
> readily rveleased from
razine.

fns give the essential data

Weight_____ § A o2 pounds T ounces,
Lrigger pull__. . T AR = = 6 to T4 pounds.
Total length__ 8. 593 inches.

Barrel :

Length I 5. 025 inches.
Dinmeter of bore. A 0. 445 inch.
Rifling:

Grooves—

Number__ St —— ’ (
Width. . . _ - . . % 0. 1522 inch.
Depth__ ___ 0. 003 inch.,

Lunds, width. . 0. 072 inch
Twist, one tury
Front sight at i R PP 0. 5597 inch.

Exterior ballj

12 seconds, beginning with pistol empty and loaded magazines on :

tuble beside the operator, firing at 25 yards distance at a target

by 2 feet Under such conditions 21 shots were fired in 28 sec-
onds, making 21 hits with a mean radius of 5.85 inches. The drifi

The muzzle velocity s 802 feet per second and striking ene
pounds, which at a range of 250 yards diminish to 666 feet pef
velocity and a striking energy of 226 foot-pounds. With a 25-yard
range the penetration is 6 inches of pine, and in moist loam 9.95
inches, and in dry sand 7.8 inches. At 25 yards the penetration of 1
inch in white pine corresponds to a dangerous wound.

The trajectory is very flat up to 75 yards, at which range the pistol
is nceurate. With the angle of departure equal to 45 degrees the range

D1485—19

3. —II. 8. service reWolvers and pistol, models 117,
337
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is upproximately 1,955 yards. The automatic

Extension magazine for automatic pistols—A Mraight ext: n mag-
azine, feeding as many as 30 cartridges,
follower is positively gnided, and two springs
ing inside and the other outside a tubular guide.

Improved automatic pistols—Various improvements in automatic
and semiautomatic pistols have been brought to the .ent.lon of the
United States Army Ordnance Depar ave received careful
consideration. Some of the more no ant are discussed
below,

Jolidon pistel.—This pistol is thd
(automatic pistol, caliber .45, mode
rotates to lock with and unlock
the breech to perform this fuy
to ascertain the value of this g

Grant Hammond automati
pistol—This is a recoil-operated
43, model 1911, and having a bolt si
11ke the Mauser pistol, however, the
0'r1p, as in the Colt.

one telescop-

aservice automatic
pt that the barrel

ey instead of dropping at
llest pistols were constructed

@ metimes called the * Liberty"”
sing P. B. cartridges, caliber
o the Mauser pistol. Un-
agazines are inserted in the
very favorably regarded at
ests at each place, but at the
considered then available for
adoption. It hastw
e catch is released ; and insertion
ically releases the bolt, which is moved
chambering the first cartridge from the

REVOLVERS.

1917.—The Colt double-action revolver,
model of 1917, and the Sm¥h & Wesson double-action revolver, mod
of 1917, are commercial types of revolvers modified to accept pis
ball cartridges, caliber 45, model of 1911, mounted in clips of three
cartridges to a clip. The modification consists of increasing the head
space to give room for the clips. These cartridges may be fired
out clips, but in this case the shells must be picked out of the ¢
one by one,

These types of revolvers are made by the Colt’s Patent I
Co. and the Smith & Wesson Co., and are issued mainly to artillery
units, serving as an emergency, in case of shortage of automatic
pistols. Up to November 9, 1918, the Colt’s Patent Fire Arms Co.
had delivered 134,300, while the Smith & Wesson Co. had delivered
134,051, maintaining a daily average production of about from 500 to
T00 revolvers each,
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Colt's double-action revolver, caliber .45, model of 1917,—Colt’s dou-
ble-action revolvers, caliber .45, model of 1917, are marked on the butt
“ 1. 8. Army, Model 1917,” and are serinlly numbered. They consist
of a barrel having a bore of 0445 inch, firmly screwed into a frame
which contains the lock mechanism. The front sight is brazed on
the bargel, while the vear sight is merely a longitudinal groove in the
rface of the frame. The lock mechanism is contained in the
roper, which also supports the crane carrying the cylinder.
afety device which may be moved up in front of the
lever. The cylinder has six chambers and rotates
on and is supported on the central arbor of the crane. The crane

riate spring
rear and the

inder. There is an ejector with appr,
u.nd rod which operates after the latch is pulled to
inder \*wunﬂ to the left out of the frame. Pr
ad to the rear will cause the ejector to enga
es and carry them and the cartridges fy

n firing double action the pressure upon the trigger cause: upper
cdgc to engage the hammer strut and thereby mlses the hammer until
ncar]y in full-cock pomtmn, when the strut ape f1’l the trig-

st-rike the cartridge. In ﬁring single acti
back with the thumb until the upper ed
the full-cock notch in the front end of t

is first pulled
‘idler engages in

Woleht e emreasia= —_ - 2pounds Tounces.
Totallength . . . __ -10. 8 inches,
Barrel :

Length. e e — ... 5.5 inches.

Dmmeter of hme___ MR P BT Sy Mot 0. 445 inch.
Rifling, number of grooves. .. ee—————- B grooves.
Grooves:

b1 [ | HE S O R e, A 0. 1522 inel.

Depth e e e L s QUO3E dnch:

Twist, one turnin____ (Y | 16 inches.
Lands, widtho_____________ e s ersosas— o DOOTTS Ineh:
Cylinder :

Length________ T cmdmeden s cae e oo OB ches,

Diameter___ __ e e e e L B95 InChes,
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Chambers:
Number_ . S
Diameter—Maximum. . e i e

Minimunw. ... I S
I'ront sight, above axis of l)ow S SRLIEOs

.. 0.473 inch.

£ _ 0. 732 inch,

Exterior ballisties.—The Colt revolver, caliber .45, 1 of 1917,
has been fired 18 times in 34 seconds, using clip ammunition, and be-
ginning and ending with the cylinder closgdagnd the cllmbers empty.
At 25 feet the velocity is T80 feet per g drift of the bullet
is to the left and is more than neutrs 1l of the trigger
when firing from the right hand. THRdrift is neglirible at the short
range at which this weapon is ordina

Smith & Wesson double-action revolver;
The Smith & Wesson double-acid
1917, in service are marked on
and are serially numbered.

5, model of 1917 —
olvers, caliber .45, model of
‘U. 8. Army, model, 1917,"
st of a frame to which the
barrel is firmly serewed and T sition by a barrel pin. This
barrel has a bore of 0.445 inch an &t is brazed, as an integral
part, the front sight. The rear sight is a“tongitudinal groove in the
upper part of the frame, The lock mghhanism is contained in the
frame.

Operation—This revolver m
tion. In firing double action, pressu

d either single or double ac-
on the trigger causes its upper
d raises the hammer until the
ontact with the hammer. After this
he hammer until the hammer is nearly
in its full-cock W the hammer will escape from the
trigger nose, an undcr actioNpof the mainspring, will fall, causing
the firing pin e the cartridge. In firing single actlon, the
hammer is fir with the thumb until the upper edge of
the trigger engages in the“tull-cock notch in the front end of t
lower part of the hammer. The pressure on the trigger will th
release the hammer, which, under action of the mainspring, will fal
and cause the firing pin to strike the cartridge.

Cylinder and ejector.—The cylinder has six chambers. It
upon and 1s supported by the central arbor of the crane. T
fits into a recess in the frame below the barrel and turns on
arm, which rotates in a hole in that part of the frame
opening for the cylinder. The ejector, of which the ratchet of the
cylinder is a part, consists of a rod and a star-shaped ejector head
which engages the clip to cause ejection of the shell. Tt is forged in
one piece. By means of a latch the cylinder can be released and
swung outward to the left from the frame for ejecting the fired
cartridges. The revolver can not he cocked until the eylinder is back
in position in the frame and latch.

ates
Tane
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_ 2 pounds 4 ounees,

DIMENSIONS.
Weight_____ . _ e e
oAl et e e e o TOFO N ACHSS:
Barrel :
Length_ .. __ s 5

Diameter of boxc___
Rifling, number of grooves.

Diameter—

Maadimum. [
MiWmum_____ e o
icht above axisof bore_. . ______

has been fired 18 times in 35 seconds,

=z B

V. " At 95 feet the velocity is 806 feet per second.

5.5 inches.
(445 inch.

0.157 inch.
s 0.003 inch.

e —ee . 14659 inch.
0.075 inch.

__ 1.537 inches.

1.708 inches.

Alor ballisties—The Smith & Wesson, calib&¥ 45, mode

917,

- clip ammunition,

d chamberz
drift of

the bullet is to the left and is more than neutralized by the pull of the
trigger when firing from the right hand. The drift m.g])glhlc at

the short range at which this weapon is

sed.
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revolver ball car-
The ammu-

Caliber .38 revolver ball cartridges.—Caliber
tridges are used in the old type of .38 caliber
nition is made from a brass case with a lea
give a velocity of 750 to 800 feet per secon
sure not in excess of 15,000 pounds per sq
of this type of ammunition recently procure
Lype.

. by developMig a pres-
inch. Practically all
he commercial

7.62-mm Russian 11-mum. Ineendiary
ammunition cartridge
ion for rifles and machine guns.

ed to take an adapter which holds these
small cartridges. The .22 caliber cartridges are of commercial
known as the .22 caliber short. As the name implies, this amm
tion 1s usecd for gallery practice.

——4H DA
.

i —— R

Fro. 161, —Caliber 7.62-mm. eartridge for Russian rifle.

Caliber 7.62 mm, ammunition for the Russian three-line rifile.—Ammu-
nition for the Russian rifle consists of a cartridge case of brass, of
the rim type, which is loaded with a charge of from 48 to 50 grains
of powder, giving a maximum pressure not exceeding 45,500 pounds

MACHINE-GUN AND sMALL-ARMS AMMUNITION. 353

per square inch, and producing n muzzle velocity of 2,866 feet per
second. The bullet is made of a cupro-nickel jacket filled with a
lead slug and having a weight of about 150 grains.

. £3¢

£k
! ZNEY

Fig. 162.—French $mm. Lebel cartridges.

nch 8 mm, Webel cartridges,—8 mm. cartridges have been made in
ountry, principally by the Remington Arms-Union Metallic
Car ‘0. and the Western Cartridge Co. The cartridge case,
which is of@kass, is loaded to produce a velocity of 692 meters per
second, at a distance of 25 meters from the muzzle
let is .eoppcr, hardened with about 10 per
weight of 197.6 grains. The charge is 1
it No. 22 or Hercules No. 20 powder.
equivalent charge of BN, F smokeless
uare grains. The pressure developed
s per square inch. The ammunition manu was for
use in the 8 mm. French Chauchat rifle and the Hotchki® machine
guns, both of which were used by the first of the Amerjcan Expedi-
tionary Forces in France. %

the gun. The
1t zine, and has
i oraing of
: 1dge
owder consisting of
t exceed 45,000

Fig, 163 —Incendiay

11 mm. ammunition—"Tracer:
mnm., has been developed for use in t
adopted as part of aireraft armament.
muzzle velocity of about 2800 feet per s

ine guns of this caliber
his ammunition has a
nd, and the bullet differs
ass and is hollowed out to
! which consists of barium
nitrate, magnesium, and a binder witha priming charge of red lead
& composition is so large that
5 excellent incendiary properties. 1t
L 1,000 yards. Tt is principally used
against kite balloo lirNglles.

01485—19
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Friz b Clipelonding mad 1915, cadiber 05, for Tevolver ball carfridges.

loading machi
fridges, mode 1911, is deigned to clip these carfridges for use
in revolvers. :

of the macl
The magazine to hold the clips is not shown in the picture, as
addition was made after the construction of the model ilustraf

gange to detect cartridges which are too large to be elippec
Small-arms repair and cleaning outfits.—The various repaj

"

Armor-repair chests, model 1910,—This chest contains ool :
parts for the United States rifle, model of 1908, It is infended for
use by the compuny’s mechanies.

Armor-repair chests, model 1917, —This chesl conlains tools and spare
parts for the United States vitle, model 1917, Tt is intended for nse
by the company’s mechanies.

Tool roll for United States rifle, model 1903.—This contains tups. vream-
ors, ete. for adjusting front sights on United States vifle, model 1903.

Caliber. | Model,

Gaullery practice.

Armor-piereing, 1

Multiball, 1903..
vice, 1903....

.30 | Incendiary, 19138,

.30 | ’.er, 1917, ...

5 | Revolver ball ...
Revolver blank. .

| Revolver ball, 19
Pistol ball, 1911..

r..-..do.‘..........

.45 | Multiball, 1873...
.45 i Revolver blank, 1

.45 | Duwmmy, 1818_, .
.45 : High-pressure...
.303 | British, Mark VI
.303 | British, Mark VI
&mm. | French Lebel....

7.62.-mm, | Rusgian........-

1t-mn, | United Statesine
.30 | Blonk, 1808 .. ...

.30 | Blank, 1903.......
.30 | Dummy, 1803, ..
.30 | Dummy, 1903. ...
.30 | Dumny, 1906....
,30 | Gallery practice, ]
.30 | Gallery practice, |

.30 | Gallery practice,
30 | Guard, 1808...._.
.30 | Guard, 1906.......

.30 | High-pressure.. .

91485—19.
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templated is considered and the fact that tl - supply was
early affecfed by the war. it is obvious th ontinie
to become more difficult to secure. One regiment of mediim heavy
Field Avtillery requires 125 sets of wheel ha and 333 sets of lead
harness, the leather for which would malce 11,72 of shoes.

Supply of tractors unlimited.—The manufacturing plai® in America
had greatly enlarged their floor space with a view tqareater output.
'l‘hls meant that the supply of tractogg rucks®vas unlimited,
ming more so.

Ease of concea.lment.—[‘ I a{,tms ar@far more $sy to conceal and
camoufluge than horses and arve, thd
raids.

Sanitary conditions.—Animals, dead
ing at the front, are a source g
The tractor can not create theg

Motorization of Field Artillg

e and are highly obnoxious.
ons.

. gun.—The motorization of
75-mm. guns and 155-mm. howTts bas early begun for the Ameri-
can Expeditionary Forces with the Wgggeriel in France. The first
motorization of the Ti-mm. gun was done by use of the 3-inch field
gun tmilers (lrawn by Nash trucks. The 75-mm.
converted in shops in France
signed for the conversion of
livered. By cutting the wooden
el fitting the lnnette with the nee-
essary tie-rods this co was perfected with very liftle delay.
The horse-draw constituted in the summer of 1918 did
not have a suljiie M of French limbers for motorization,

K w.n('h nmtcuLl wer
pole furnished with

howitzer horse-dm“ n ar trllery to motor clraft, t.he same proced
applied to the ammunition Jimbers as to the 75-mm. limbers referre
to and all necessary matériel was early put under manufactureg The
carriage limber for the 135-mm. howitzer required a special
ing pole, which in the case of the first group of howitzers
chased from the Schneider Co.

Motorization of the 4.7-inch gun.—The 4.7-inch gun maté
in France ready for motorization and no changes were necessary in
the carriages, limbers. or other accessories.

Number of vehicles—In a 75-mm. artillery regiment motorized, in
accordance with the requirements of table of organization No. 30,
series A, there are 264 vehicles, exclusive of the actual fighting mate-
rial. These vehicles ave trailers, tractors, trucks, avtillery-repair
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fr ucks supply trucks, ete. and with the actual fighting material make
a total of 393 vehicles. The fighting matériel proper for such a regi-
ment consists of:

24 guns.

36 caissons.

60 limbers.
reel carts.
reel and fire-control carts.

ansport for one army, five corps—The theoretical initial re--
\otor-conveyers for one army, as submitted May 11,
OWS;

mnmunition truekts s coeese e cciaeoe . 16,088
< ry-repair trucks ... 815
Artl supply trucks . ___. TS SN R WY
fquipment-repair trucks _ I
Rex’lissmn(re 17 - A e b T A e tl Sk e
Light repair trueks. .. . ;
taff obsevvation cars_ . . .
achine-gun cars. ... O
on supply trocks . e S e
-ton artillery tractors - oo~
S-ton artillery tractors® .
10-tan artillery tractors_ - -
20-ton nriillery tractors

S-ineh fiebd-gun teailers_o-
3-ineh sntinireraft traflers. .
4 F-inch antiaireraft frailers .
4-ton trailers.. ... o
10-ton trailers __._______ e o

Initial requirements.—The above est
nuirements; the motor vehicles necessa
training troops in the United S
motor equipment which is requi
ice has also not been included.

Repairs and replacements—I
of the Ordnance Department decide
for replacements, rveserves, etc.,, of mot
ments were figured upon this basis:

.au,ments, reserves,
., have been omitted. The
nection with the tank serv-

g of 1918 the control bureau
the following percentages
equipment, and require-

xed reserve in Prance.
8 per cent of the initial at the port of elWarkation in the United States.

4 per cent depreciatio
10 per cent loss in overy

1 Substitution of tiactors.—A W
242, W. D., Oct. 17,
tractors fo certain or
tractors. The 5-ton
ratle of 2 to 1,

of officers appointed by paragraph 69, 8. O. No.
7. recomiR ed on Jam. 25, 1918, the uvse of G-ton actillery
izations in h the tables of orzanization called for 10-ton
etor will veplac®@he 10 ton tractor in these organizations in the
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Fia, 167, —Ammunitlon truck used as a tractor for hauling field guns.
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Tanre 30— otor tricks supplied by Orvdnance Department.

Body or type of bruck.

Ammunition truck has a steel

box hody.

Tguipn

AWErS
for

i

plies pow
maehf?ae tools,

a S-inch lathe,

repair truck has a
¥ containing bins

for parts and
repair ol per-
t, small arms, |
ete. sew-

illery repair truck hody is a
te small-armsmachine

separafe gas-
r li\fhlch ﬂﬁl]}-
tor-driven
ich include
a drill press, |

and a grinder, cte.

Artillery su
eel body

dy.

truck special |
pped for earry-

ware parts, ete,

pance car steel body J
his for 12 men and
r firecontrol instri-

Staff observation car, largesize,
O-passenger touring car hody.

Steering—The steeving column and
on the right side of the driver’s seat.
Clutech.—The clutch, consisting of 11 3
disks running in oil, is bolted to t
vided with a clutch brake.
Transmissien.

the transmission
brake drum)

Although cast 1
of two sections divided by a
oil levels of these sections, The
mesh type three-speed transmission
accomplished by shifting dog clutches
Power is taken from the 1
through a link belt silent ¢
consists of a large chain spur gear
differential, in which
front and rear propel

Brakes.—On the cros

"urpose.

Transportation of ammuni-

tion, passengers, wireless
equipment, telephone
switehboards, [uel oil, water,
haggare, and rations.
Three of these trucks used in
each mobile orduance repair
shop, for repair of personal
equiprment, small  arms,
leather equipment, ete.

Issned to ammygnition-train .

motorized artillery, and mo-
bile ordnance repair shops
for repair of artillery and
mptor materials.

Takes place of old battery gad
store wagon, carries spare
narts and supplies for ar-
tillery and motor material

Batlery commander’s car and
also carries fire-control in-
struments.

bair truck small steel | Carries carpenters’, machin-

ists’, and automobile teols
and .\:upglle.‘a for emergency
it work.

Used for transport of officers,
also instrumments and other
special work,

—_—

20

in transmiss

o mounted

Chassis.

Bodies inter-
changeable on
Nash 2-tontruck
chassis; both
chassis  drive
on  all  four
wheelsand have
speed  of about
13  miles per
hour; Nash chas-
sisis beimginade
by Nash Mo-
tors Co., Hud-
sort. Motor Car
Cp., National
Mator Car & Ve-
hicle.  Corpora-
tion; . W. D.
rhassis being
made by F_W.

ng a

isabout40
per hour.

White Ll-ton truck
chassis, 50 miles
miles per hour
ive only.

Motor,

Motorused in Nash
is Buda d-cylin-
der, 4% by 54 tnch-
es; motor rated
at 23.9 horse-
power al 1,100
revolutions per
minute; motor
used in F. W. D.
i5 4-cylinder, 43
by 5% inches, at
46 horsepower at
1,000 revolutions
per minute,

4a-horse-

po White
motor, 44 by 6]
inches.

Standard Dodege
engined 4-cylin
der, 24  horse-
wer, 3§ by 41
ch motor.
4-cylinder 45-liorse-
power White
maotor, 44 by &
inches.

s are mounted

yronze V-notched
a unit and is pro-

e, the transmission is made
to permit a difference in
section contains a constant
et, gear shifting being
between the different gears.
1 shaft in the rear section
the subtransmission, which
hand locking bevel gear
shafts which drive the
h universal joints.

supporting the rear of the trans-
mounted, which consists of a drum
wo roller bearings, and connected to
rined cap and shaft (bolted to the
t collar. As this brake acts directly on the
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duction indicate that it should be considered in
idly advancing an army over country that has
effects of modern warfare.

Caterpillar attachments for trucks—Extensive experiments
made with caterpillar attachments to repls
and it is possible that there is a place for attac . of this type.
In general, the results have not been as successful as ed for, the
reason being that important structural changes are pecessary in the
vast of most existing trucks; the increagg ity bcr that of the
four-wheel-drive type of truck is ne s might be antici-
pated, and the bearings in the rol ted to such high
pressures that their life is short.

Needs of cross-country mechanical tra
interesting to note the following
meeting on June 5, 1918, of the j

¥ program for rap-
subjected to the

five been
e wheels of trucks,

\is connection it is
s {1 the minutes of the
ied tank committec.

commanders were convinced that
ust be supplied with some sott of
jence had shown thiat an advance
want of supplies. The im-
eeled transport neross country
general question of the supply
Rely connected with the guestion
ightly remarked that this was o
L he would point out that all these
carviagge of infantry and carringe of munitions, sup-

General Capper explained that t
in ovder to make a rapid advance
eross-country mechanieal transport)
was generally brought to a standstill o
portinece of having some arrangement to get w
was fully recognized. Tt was thought that
of cross-country mechanical SHort wis
of fighting tanks.” Gen. Estien
question which belonged to the artillely
questions relating to th

plies, ete., were closely @& fie more uniform the type of vehicle
obtained, the better it W W IHe was convinced that ne army ecould be
complete, no army could ex’ th suecess, unless it wits made independent
of roads,

\CTORS.

Two-and-one- tillery tractor, model 1918.—The 2i-ton artil-
lery tractor wifich has D8 sveloped by the Ordnance Department is
a caterpillar type of tractor, weighing about 5,810 pounds. It has
range of speed from 2 to 12 miles per hour under normal mot
speeds. The tractor should normally be run at 7 to 8 miles per hour,
but when greater speed is necessitated the tractor may be rungst 12
miles per hour for short duration of time over fairly smooth glbund.
Protection 1s secured against shrapnel and splinfers of sh
ments by the provision of }-inch armor over motor, radi
reserve gasoline tank, The tractor is most satisfactor
speeds for a caterpillar type, and runs fairly quietly. The track ex-
tends sufliciently forward to enable tractor to climb steep banks and
shell holes. '

Operation—The tractor is easy to operate, and two men ride com-
fortably on a spring-cushion seat without the aid of straps to hold
them in place. The operator may easily crank the motor by rising

2ton artiliery tractor

Fug, 178
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from his seat and leaning forward sufficiently g
viee handle.  An emergeney crank ig provid
from the front in the usnal way. The tracte il into
plice and hooked to trailed Joad much quigher than in the case of
trucks or the larger tractors. '
Description—The main gasoline tank of 20 gallo d standard
oridlnance tool box are supported at rear of operator’s seat: This tank
is not armored. Quick detachable grousers are ml.lieil for each
truck link, and may be carried when ng s n box compartment
inder the driver's seat. The track
contact with ground and will not inj
removed.  The unit ground pressure
nuud 1s 5.4 pounds per square inch.
artitlery-vehicle equipment tools
provide quick hook-up at the
vided at front end.
Engine.—The unit power pl4

s oo starting de-

r cent surface in
vhen grousers are
L sunk 3 inches in
rois supplied with
amps.  Ordnance pintles
and towing hooks are pro-

lk has 5(
e the roads
ren trocl

ling 8-exlinder engine, cluteh.
s nused in the Cadillac pleas-
nre car, except minor changes in oiling s¥&tem. earburetor, and igni-
tion, which are necessitated to enable tayetor to ascend grades of 45
ine is eapable of developing

L M. The standard Cadillae

V. high-tension magneto with

70 B H. Puoat o ospeed of 20
ienition has been veplaced with a

to brigade, regimental, and battalion
lery to pull veel and cart. Tractor will
5,000 poN@ls.  As this tractor has great mobility,

siffictent power,
number of stan arts nsed, it is proposed to motorize the Ta-mm.
«in regiments

which has been developed by the Ordnance Department, is a 4-cylin®
der caterpillar type of tractor, weighing abont 9,000 pormnds. Tt hasa
normal speed range of 14 to 6 miles per hour. The tractor she
normally run on fair roads at 5 to 6 miles per honr.  Protecti
enved against shrapiel and splinters of shell by the provi
{-inch armor over the engine, radiator, and reserve gasoline ;
these pieces are employed with divisional artillery. they must be able
to cross temporary pontoon bridges, where the maximum load is
usually set at 9.000 pounds. This tractor is the result of extended
study, experiments. and tests, and represents the most modern type
of mechanical transportation for field artillery.

The tractor is easily operated and has ample room on the seat for
two men to ride comfortably.  An efficient starting deviee, vasily ac-

L1 e e i

ity

7

i
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. tank, Mark VIIL (weight 35 tons, crew 11 men, armament 2 §-pounders, 7 machine guns),

i. 8

TFIG | 183-_ L

— i B a b oo i

bands are operated by two levers, one for either side.

work in a gate; when in the inside of the gate n pgaerful spring
pulls the lever and also the epicyclic g h)wgmced. When
levers are pushed down and outwarc , sprind&@lls the epicyelic
gears and the lever into high speed ither side being
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guns, approximately 10 per cent of this being smoke shells.  Of the
machine-gun ammunition there is carried abont 18,000 rounds.
Personnel—The personnel carried by the machine will be 10 men
and 1 officer. One of these men is the driver, who operates the
machine, while the officer in command directs the movements and in
addition can cooperate with other machines of the squadron from the
officer’s lookout, which is a small turret projecting above the main
t the top of the tank.
er.—The power in the Mark VIII tank is supplied by a 12-
jberty tank engine. The cooling is by a copper tube
horizontally. Air is drawn into the engine com-

rows into opera-
e driving pinion
isconnected

Reverse gpeed is provided by a shifting dog which
o a b gear located on the opposite side o
forward speed bevel gear. The engine
he epicyclic transmission by a clutch.
ols.—The engagement of the clutch god the shifting of the

Ver’s seat, which is in the forward part of the ta
ese levers

independent. The track brakes are d
when both epicyclic gear levers are in
on both track brakes, but when epg
the track brake is prevented fro
of connecting levers in the con

& foot pedal and
1ot pedal operates
i driving on one side
ing on that side by a cystem

chine, the engine room, which
a]] fittings incidental to driv-
ing the machine, is separate and distin®
ment, which contains the turrets, 6-pou
rated by

1e protected screens discharg-
to the engine room is obtained

e electrical connections on the engine
ther inaccessible because they uare so
eral arrangement of the engine room
ohting confpartment is indicated in figure 183.

as well as of ¢
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Fire control—Control of the maclune by the ¢ nding officer is
accomplished by speaking tubes which lead to
6-pounder gun sponsons. In addition there ig
ment. operated by the commanding officer wly
given point for each 6-pounder gun. Coopera other tanks
can be accomplished by means of a signaling sema which is
mounted at the back end of the turret. In addition, a few of the
tanks (one of each, perhaps) will accompagg each squifron of tanks
with wireless signaling apparatus of a g dapted for use in
the noise accompanying the operation

Summary.—To sum up, Mark VIIT
‘of the rigid-hull type, weighing ap tons, carrying
two 6-pounder guns and seven machine S driven by a 300-
horsepower engine and a two-speg eyclic transmission, giving a
speed maximum of approximate s per hour on level terrain,
or approximately 4 miles per hg brage going.

directs the fire to a

@bt long machine

t by the Renault Co. in
t to the United States, the

The Renault was design
France. Four sample mach

Plan—Standard ordgance drawings were made, keeping the ma-
chine a Chinese copy achine, except that all metric
measurements were chai inches and screw threads and gear
tecth changed to A fctice. An American engine was sub-
stituted for the Rofult engin®@he American engine being the Buda
type H. U. with &tain modifici¥ions of erank case and timing gear
to fit the hull o The 6-ton tank, Mark 11, is practically
the same as th ept that the 6-cylinder Hudson engine
is used.

General character.—The six-ton tank, model 1917, has no wheels
of any sort directly bearing on the ground, but is completely
supported and propelled by two endless-chain tracks, one on
side. Fach track works on a side frame called a longeron.
track runs on two wheels, one propelling 1t by means of the
and the other keeping up the tension and aiding it in the re
the track. Traction is obtained by the lower part of the trac¥ being
forced into the ground by the weight of the machine, which weight is
supported by rollers on the back of the lower part of the track. The
axles of these rollers are fixed to two rockers, called the front and
rear chariots, placed inside the lower frame of the longeron.

Front chariot.—The front chariot has two trains of rollers, each
train artienlated to it by an axle. The forward train carries three
rollers, the rear two rollers. The chariot is attached to the lower

e

Fiti, 18, —12, 5, lom tank
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Y

Pz, 186

. T.—The bolo, as issued in
ful for clearing brush, sharp-
bat in extreme cases. Both
lack the scabbard catch.
oral with the tang, and the
f guard is slipped into place
Both use the same grips,
¢ mterchangeable. They are
American Cutlery Co., Bartlett

Bolos, model of 1917 and modg
the service, is a heavy brush

models are similar to the model 1910,
In the model 1917 C. T. the pommel is i1
guard is welded. TIn th

1‘;dge TOOI (0._. .md 0%

Miscellaneous equipm
equipment, aside ;
nance Departm
described m vt
construction, ;
cussed. Thesé¥various arl
fied that lists, not to mmtlon dl‘ ser lpt;-’ms, are out uf place in th
pages, particularly as many changes were found necessary and dé
sirable in view of developments in European warfare. Special or

scellaneous, personal, horse, and other
ps and munitions, supplied by the Ord-
nany articles which are listed and

devices were adopted according to new designs of special e
to meet special conditions. In much of the new equipment t
a tendency to recognize the shortage of leather and to adop
in its place. One development of the war, however, in which the
Ordnance Department was concerned, and which represented entirely
new conditions for the United States, was the necessity of manu-
facturing steel helmets. Experimental work on helmets and armor
was carried on from the entrance of the United States into the war.
and is discussed briefly in the following pages.

MISUELLANEOUS EQUIPMENT, 413
HELMETS AND BODY ARMOR.

Value of body armor——The protective value of body armor in the
recent. war, and the advisability of providing certain types of this
etipment carly were recognized as a subject of considerable impor-
tance, and helmets of steel soon beeame regulation for the forces on
the western front., The importance and value of such protective
ere shown by the statement of Gen. Adrian that S0 per
e hospital beds were tenanted by men wounded by missiles

L middle velocities, whom armor might have saved. He
;: “If T had made my helmets for a hundred instead
1 my experimental lot, T might never have demon-
their great protective value.”

devices
cent o

Light lammnaeted armor.
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Armor experimental work of equipment section.
work of the equipment section, engineering di
States Ordnance Department in armor had {

The experimental
f the Tnited

ber, 12 are new models from designs furnished by Maj.
Types of armor proposed.—The accompanying diagpams show the
types of armor proposed and designed i t section, as

\Fw. 100.

o)
ig o
Figure 190.—A necklet, weighing
13 poundsgeor the protection of the
g chest, to be worn under the
shirt.
b 191.—A body armor for sentinels, designed to@frotect the r from

nees, with breastplate proof to a service riflg bullet at 40 vards, 2,750
onds. The weight of this armor, without t ds, is 244 pounds,
s is evenly distributed,

Figure 188.—A light owliich shall not hamper movement, yet
shall be proof against miss v oand middle, veloeity, and be so cushioned

with sponge rubber as to abso ock appreciably.

"

G, 192a, Fic. 1925,

Figure 192 (@-b).—A jazeran, a fle

or under the tunie, fitting more closely th
. Of this three types are proposed, one of which
pistol shot at 10 feet 800 foot-seconds.

it body defense, to be worn over
eviee shown in figure 188,
1as withstood an automatic

Figure 193.—An eye and
face shield, outlined by Dr.
Wilmer, weighing 7 ounces
of French helmet stee
rubber cushioned,

: senginel’ iner’s hel

Figure 189.—View of inside of lnminated body armor, showing sponge rubber 8 helmet, de-
cushions designed and so placed as to absorb shock through contact at points
of the bony structure,
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jeet was some-
sor of this sec-

Summary of experiments.—The helmet and armor )
what modified by evidence obtuined abroad by an
tion, but by the middle of August, 1918, the equy

helmets sub-
o stated

HEMET Nirm Bavatig pied

Fie. 195, Fie, Fia. 197,

protection to Lhe head than the
as be strouger. Developed

Figure 195.—A liehner which will give
British wodel, and shall fit more comfortably
as helmet No, 5.

Flgure 196.—A face guard (o he worn with v;
ing 14 pounds and espectally de; ] to withst

ious types of helmet, weigh-
heavy shock.

[Pigure 197.—Helmet with rotalins

I. § ]
Fic. 200.
[THID O
Fic, 199,

Itigure 198.—An arm lefense to weigh about 3 pounds.

Pigure 199.—A complete leg armor, to weigh 4 pounds.

Figure 200.—A shin guard, weight, 1 pound.

(The above three proposed in view of the fact that over 50 per cent of wounds
oceur on the extremities.)

MISUCELLANKEOUS EQUIPMENT. 417

Fig. 201, —Thoeran as worn

gder the ¢ conforms to
povemnents of the wearer
gtects the vulnerable
avity.

i, 202, <The s¢Winel’s armor
is eomhined with the gun
proof helme r protection
agalnst sni

Fi6. 208.—Helmet No. 5 worn
with faee guard, showing the
small degree of exposure not-
withstanding there is perfect
freedom of movement.

Fig, 204.—The g  protection afforded by
the helmet No, 5 is Dere shown in contrast
with the Britj@y Helmet which sits higher on
the head. T gure Lo the right is wearing
he British met. S

that the British helmet in use was
meluded :
(@) The preparation of
(6) Face and eye guards
(¢) Body defense of six ty
(d) Necklet and sh
(¢) Armor for th
91485-—19 27

ctory. The experiments

ous nodels.

xtremities.
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mean 10 times 6,000 or 60,000 master gauges for arti amiunition,
Estimating the cost per gauge at $20, the cost 1s §1
gauges for artillery ammunition. Perhaps 10 ti
tion gauges and 20 times this number of workg
required by the manufacturers. Assuming thai
working gauges cost one-third as much as the mas
total cost of gauges for artillery ammunition alone would be
$13,000,000.

Estimates.—Gauges for cannon, for mold
seacoast carriages, trench warfare mgri
arms, motor equipment, ete., would eac

gauges would be
inspection and

riages, railway,
Ane gun small

f money sgent
0,000. Plataly
susily reach twice this

?
always available. By the summer of 1918 t®erances for most of the
principal components had been worked o
vided for them. The num inspect]
sroduction was speeded up.
by the allies was the impos-
y of gauges of the required
r really overcome. The entrance

sibility of securing an
aceuracy, and this lack

ordnance.
Screw-thread gauges.—To determine whether a screw thread is
within limits as to effective diameter and lead, and at the same time to

insure that the desired thread form has been maintained, the fal-
lowing gauges are necessary :
A. To test a male thread—
1. A “go™ thread ring.
2. A “not go” thread ring.

3. A plain “ go” ring.
4. A plain “not go” ring,
1 and 2 are‘to insure that the pitch or effective diameter are
within the specified limits, while 3 and 4 check the tops of the
threads,

GAUGES. 461

60" OWSIDE DIA. GAGE.

w55 TER - /2 THDS FEE W

B SCTED

S

NV

! .
Fio. 216~

Ganges used for inspecting a screw,

B. To test u female thread—

The same number of gauges is required, thegnly difference
being that instead of ringsg and gmin plugs are
used.

Gauges made in accordance with the
are shown in the diagram above fig
page in a similar diagram, figure 217, ¥
for testing a nut.

Caliper gauges.—The standard
are carefully har’dened and gr
By their use mistakes in the pf calipers and variations in
measurements by different workm? gin o great measure avoided.
The measuring surfaces are amply largc 8 insure accurate measnre-
nents and the maintenance of gauge sizegpy As furnishing convenient
und reliable standarvd siz y use in the workshop they
are of great advantage, an ntributes to uniformity in
the production of the working par the machinery.

These gauges are i oth ends finished, one end for
internal and the oth®
inches. They are also
finished and provi
measurements,

v testing a screw
on the following
corresponding set

auges found in the marlet
accurately lapped to size.
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Fie, 220, —Gauges for teglile holes or eavities)

i, Square taper gauge and check, 17, Cavity diameter ’
galge.

and the imp s general adoption has been persistentiy

urged by thé®ngineerindofession. Its universal adoption as the
standard of all Government work in the United States and the con
nental European countries, also by all railroads and practically 2
the other manufacturing industries in the United States, is largely
due to the fact that it is the only form of thread by which j
changeability in manufacturing is possible. This was apprecighed by
the mamufacturers of ordnance in America who were called
adopt the various screw threads employed on foreign mu
American conditions of manufacture.

A. S. M. E. gauges for machine screws.—The A, S. M. E. standard, so
called to distinguish it from the United States standard thread, is
the outcome of the efforts of the American Society of Mechanical
Engineers to place the munufacture of machine screws and taps upon
a more practical basis. The form of thread is the same as the United

States standard.

GAUGHES. 465

Frc. 221,

Micrometer for testing diameter of plug gan

L cad plug limit gauges.—The thread plug limit gaugesWive the
minimum or “g0” end made longer than the maximum or “ not go "
u.nfl. This-not only takes care of the greater y of wedlborne by
this end but also helps readily to distingui be other. The
gauge ends are inserted in the handle. } | when worn
i be replaced, and, both limits being 1ge, there is
10 danger of their being separated and ei aced.

Limit snap gauges.—The limit snap gauge ing the diame-
ter of round or cylindrical surfaces, o xternal diameter, within
spec%ﬁed Iimits. The first, or uppg f contacts ig set to the
maximum limit. The second, or 1 of contacts is set to the
uu-nimum limit. The article bein® ‘ed should pass the first
points, but should not pass the second. rovide against wear
from long-continued use, the contacts are adjiStable by means of set
and locking screws. Recesses pack of the set@erews can be filled with
wax with n seal impression on8

inspeckion limit gauge is
of external diamcters or
] use by guiding same to the
measuring points at right a @reto. IPor measuring cylindrical

laying the extension j:
Concentricity gauge
of a component are
91485—190—3

entric to such extent as to interfere with
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Fui. 222.—Sketchi showing type of gauge used to inspect concentijel
in shells.

their proper functioning, they are tey is termed a con-
centricity gauge.
the booster, the
; ntric with the body
vided for it in the shell. It
ntric with the thread in the
ooster is not concentric with
will be interference at certain
provided, of course, that
"he same interference would
ooster and the fuze if the
within the certain required

is obvious that if the cavity is
nose of the shell and the bod
the outside thread on the boostel
positions as the two are screwed toge
the eccentricity is sufficiently great.
take place between the | ior of th
threads involved are not i
limits.

In order to take cajses
divide it between the

r

le lack of concentricity and to
h miay be made by different con-
‘ br computing the dimensions of such
gauges has been

For gauge to
clearance, viz,
the largest in:
by the tolerai¥e.

For gauge to check the cavity dimensions subtract 40 per cent
the clearance from the minimum dimension of the cavity.

The gauge for the inner component will be a chamber gauge, while
the gauge to check the cavity will be a plug gauge.

The above distribution of clearance is entirely arbitrary
not always adhered to. If the relative difficulty of manuf
one component is much greater than that of the other, the
tion of the clearance between the gauges for the two coMponents
should be such as to take cave of this condition.

An example of the foregoing method of computing the dimensions
of concentricity ganges is shown on the following sketch. The maxi-
mum dimension of the inner component can be 1.2354-0.005=1.24.
The minimum dimension of the outer component is 1.29. The differ-
ence between them is 0.05, and 40 per cent of this is 0.02.

- component add 40 per cent of the
sace betweeh the smallest outside component and
ent to the maximum inside part permitted

GAUGLES. 467

%
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ST SHOWING TYRE GF GAGES VD 70,
COMLENTRCITY OF 7h0 COYPONENTD RN
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G, 223 —Concentricity gauges.

According to the above rule, therefore, 0.02 should be added to the
maximum inside component, which is 1.24, making it 186 for the
gauge to test the inner component, and the : tltv should be
subtracted from the minimum dimension
pich is 1.29, making it 1.27, to obtain t
for the outer component. The diagram §
-oncentricity gauges for both inner and out
casing and shell.

Commission for standardizing of screy
to provide for the appointment of ¢
threads was passed by Congress J
nature of the President.

Purpose.—The purpose of the commissiof@vas to ascertain and
establish standards of serew threads for accgptance and adoption in
manufacturing plants under ar and Navy Depart-
ments, as far as practicable, for scr s in general use through-
out the United States.

Organization—Nine com
was the director of the Bn
the commission; two commis
by the Secretary of w:
pointed by the Secr
Secretary of Comm
made by the Ame

—An act (H. R. 10852)
on to standardize screw
18, and received the sig-

appointed, one of whom
andards, who acted chairman of
officers of the Army, appointed
vissioned officers of the Navy, ap-
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Bombingairplanes. ...................
Bombs:

Aerial drop (see also Drop bombs). . “SGQRR. ... . ...l 258

Fragmentation. ... ..o i Oy - - - <o ameosaaaaaan 266

INGEIAHAET. oo vomsnsinsa e o S S S e S - e e 270
Bomb sights (see also Sights, bomb) 282, 283, 284, 285
Bombs, trench mortar, Europeangmaufacture ... & . . ... ... . ... 231
Bommarito automatic rifle. ... ._.% oozl s SR R B LSS T T 318
Booster casings (see also Adapters and booT O - .o 155,161,171
Boostars forgasshellas s mudomarrrra o frevasg e Trile v s DaRiet; 171
Boosters for high-explosive (- - - - - -~ orceneenanannns 171
*“Bore safa’ fuzes. ... WO -cr v fl e -rrisemnc vt T e crat in e a e 153
Bire safety devios . cusausan- N fl 55 v arm s ain s sase v wems s d mn i F 158, 165
B3 10)i1 " S GRS N S S T A 478
Bourges—

Nluminating parg@ute flare. . ... ..o e 275

Laboratories, E ORBORRTE . o s s a3 & BT b A S R .. 429

Small arms rangll .. S - - - < e i m e 420
Bowden control.. Q... ... i iiaaceiieciaiaeeiaaa 253, 254
British artillery................ crm e r e i R L e LA 3 223
British Artillary Mission . .. c.cceccmcvmzasnianszisisiiossninssasonssmanins
Broeq Tachymetre B Moo ier e cmmmmm e cna e
Brown & Sharpe €0 cwicivviivssisiiniaiiiomreiiisasiom brein s amans e ama s s
Browning, John M. ... ca e aae i ernna i 207, 2
Browning aircraft machine gun. . ... oioiiiiiiiiii it
Browning machine gun.......coooneeecmneinn i ieiea 296, 297,
Brunfon GOMPAass: . i vcisssvnmsvinassntaismands as st war b e e st ad aaiia e
Buckingham bullet. ..o oeonn i imera e mr e a e
Buda type H. U. e0gine. . o voceimacoaeiiommmniiiomrinsmorsmasansnnan 362, 406
Bullard Mannigeturing 0. cceeveernrrrasnssmerssepronmmrbsoeosasn.ou-m-s 425
Bullet:

.30-caliber, United States service ammunition, model of 1906.... .. ... .. 343

.30-caliber, United States service ammunition, model of 1898........... .. 350

.45-caliber, United States service pistol and revolver ammunition......_.. 351

Armor-piercing— '

Motdel:of TOIB.. . . cvns crvme st abe s s g s b3 o s pRanstas s Saas 347
Caliber .30, model 0f 1917, << iececieiiiniiicaneiiae s eanrans 346
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Bullet—Continued. Page.
Buekingham. ... ... 347
P mm s s e ads e e TR s LS e s s R R SR S Sl T TR ER Ak 347
e (TG T 1 347,553
R o o e B L TS T A AT SR SRR RN A L TR REE 345, 853
Bureau of Standards, United States National. ... ... ... ... .. ........ 293, 455, 467
By-product coke ovens. .. oo iiiiiiiiaaiiieiiiaieiienas 203

Cannon g
Cannog

Relmm"
BRARCORE: = = arscs wivwm RS A B e T e B SRR AN s iR E £ 23
U. 8. Army, principal characteristics

17, 5. seaccast, characteristicsof .. .. ... ..
Capper, General ... ... ...,
ar:
Ammunition ... ... ...
Gondola:- s s ricsoiani sanana T el
Motor
By B s co s sm o s Tvanes
Railway gun transport...............
Railway. 8-inch, model of 1918, Mark @ ... B .. ... . ... ........ g
Ratlway gun, model of 1918. ... . S .. . & ... ... . a0
Railway, narrow gauge, ammunition . QR - - - - - ccccccraamaieis 95
Reconnaissance. oo wmueccmaecoeeccnnn . N ... 370
Carburetor;
T T 306
Schebler.. coccosris vigrenns Ccccczzaaacof . coaaoos 394,396,287, 400
Btromberg.. ... A 363, 368
Carmegie Sl.enlfo PO S SRR A S R S AR 5]
Carneys Point pl.mt (Du Pont l.“o ') ......................................... 208
Carriages:
Antiaiveraft. ... oo N ol e m e m e m e eaeas 108
Auto-trailer, model of 1917, -0 ToTin 1 {ud 1B 1M 1) | S 105
Field gun—
Pretoh, Toamite, il - - s o v v e & i T T o i i 43
German—
77-mm. .. ... - e e 127
13-em... 22 5 TR i Ve e e S R S B 132
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Carringes—Continued.
Iield gun—Continued.

Dalian. 75-mm, madels of 1906 and 1911, ...
United States—
TR s s e s T T R R S m S T
4.7-inch. .....,.. S ST T T Tt AT
Howitzer, United States, 155-mm. Schneider
Mortar, United States, 124nch.. . ..o oo in Y
Railway and seacoast, British..........
Railway-—
United Statas—
157111 SRR )2 e e NS
T
10-inch and 12-mch.. ... ... __
0T [ | O e T ERE
B 17 S
Carmiage data, United States field guns. .
Cartridge:
Bag—
AcCessories. .. ....coanan..
OIDbN s s s ominims s wminae
Igniter. . ... cmeni Y

Baga s ctas s st aais s an e e s a5
Ball—
Caliber .30, United States service amnition. ........oooooona. .. 343, 350
Pistol, saliber (48...... . N - - o ol bbb s B a R R s s m i 351
Revolver, caliber .38 ... ...
571 LD
Blank—
Caliber .30, mod L 1000 A e
Caliber .30, mode] ERSOS A . . .. ...l iiiiiie e sresuiaaes s
Caliber 45, ... ... M - -« v o cmtrieaamre e
Case;dharges: ;s il o: = oo s NS 5 o Rt s S W6 R w Wt iiTy
Cagse cloth_ .. 4B .o oo e romerncmeea oo rre s
T R
(CTOTEY A
Nature S
Manufacbure OF. - . . oo e e e im ettt
PRERITE . 2 i o S 5305 Sy B a b SR o = S S TR s e
Small-arms ammunition. . .....c. o

Dummy—

Caliber 30........ e R IS £ 5 6 R R ST

Caliler 45, . o vermammrrmrssssmmmm s S AL =2
Frenthy Babel Bmntil i oo e s s s i s s S b s e e 55 = S T
Gallery practice—

Caliber .30, model of 1906 . . ... ccoiiiiiii i e 350

Caliber .30, for model of 1898 rifle.................. P 350

CR I Dar O e e 3 P SRR R e S £ S e N R T 352
Guard, caliber .30, model of 1906, ... ... e R et TR v siTTa 349
High-pressure test, ealiber B0 ... ... i 48
High pressure, caliber 45... ... . o.eveinicmeiiaii i 351

INDEX. 491

Cartridge—Confinued. Page.
Taniter Cloth. oo e e e s 1491, 192
Tncendiary, caliber .30, model of 1917, ., coeiriiii i ivem e 3T
Marks, small-arms ammunition. . .. ... ... ... . ..., .. PP S B ¥
Russian, 7.62-mm. 3-linerifle.. ... R e A e S e S 5 . 352

Service—

Machine gun. ... iiiiiieaaeeeaiaaas
Spare gugafor machine gung. - ......o...oooiiiioaiiiils
e adapt® for 7-inch Navymount............o.....o... .

Cavalry saber. . .. ice i
Q. €. hydraulic gear for machine guns................
Constantinesco gear for aircraft machine guns. ... ..
Centers, O.and T oo cocioiiciaiiiisasanaias

BN REEY. s s e mrms s pes e s pn s e
Chamber gange. ... i iiiiiiiiiiiiaaia.
Charge for cartridge case. .. ... ool ia..
Charge, propelling. ... .o oo aiiiiiaiias vioaanan
Charleston Ordnance Depot............._.
Charpy, Dr. Georges. . ......... ... . ...
Chassis:
Dadge 372
363
362
362
Nash 368, 369
Taunk 409
True
362
362
362
........... : 362, 368
3-ton, F. W. D, Models @ 362, 363
3-ton, Ordnance 362, 366
White, 1-ton. .. ... 369, 370
Treiler, tabla offlf- - - :iicoiuno MPaceiavimiiosesriiasissasioaiion. 352
Chauchat rifla.. ... 296, 306
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[HITCTed 35 o] T
Chemical apparabis. . cooooonniio oo
Jhests:
Bench, Artillery Supply Truck. ...
Repair—
ArTOTeR!S:  sesansuicsismvss oS TSR TR R A T 354
For small arms. 354
Tool, armorer's 308
Chretien sight. . ... ..o e 257
Cincinnati plant (nitrate plant No. 3). . .o . ., ... .. ....... 210, 215
Oleaning outfits for small arms. .......... REIY JTTr., B 354
Clearanceingauge work. .oooooooveeo . o NN 468
Clearance:
e ST S EINLP PP SNES e iy SRR 468
Bottom..... ..o i ol 468
Outside. ....cocoocviiiciiiiice .. WV .. 468
Clear Spring Proving Ground. ... ... SN . . .. .. ... ... ... 424
CGlermont-Ferrand ccw oo oiocozca o i com v e 479
Clinometer. ........ocooooooeee ... A .. M ... 75
Machine gun, model of 1018. . .. A ... & ... ... ... 313
Clips for cartridges. . ............... S . ... ... ... 344
Clips for pistol and revolver ammunition. . SO - . oo@orrne e, 351
Clip loading machine for caliber .45 revolver ball ca¥ridge. .. ............... 354
CoaSt ATHITIOTY - nvmcmicisins sa s i s oo s £ im b e de s smsm sme e 15,18, 83
Antiatreraftguns. . ... @ ... . A ... 111
Coetquidan training camap. ... . SO - A 479
Qolored marking of shell fuzes and grenn OO, - - . .. oo ... 151,132, 170, 221
Colt double-action revelver. ... i e e 338
Colt machinegun........ A Y- - oo 307
Colts Patent Fire Arms Man¥ O, .. 208, 200, 303, 304, 307, 338
Commission A"Experiences... QA A -« - -voeeminimmiima i aaaaas 428
Commission for standargizi N threads. ... ... ... ... ... 467
Compagnie de la Chatj N et Neuves Madson....... ... ... . ... 429
Com pass:
DGO . < v oI - v s oo s aimis et e 8 87 S D S e S i i
Lensatic... . f8 . SO ..o
PRAE. .. . o ru s T o i m b s SR A B AT S e §.© et et
Concentricity gauge. ... o i ereaenaaaas
Construction and Maintenance Division, 0. ¢. 0., A. E. F
Construction of ordnance, problems of. ... ... ... .. ... . ......

Construction work for the American Expeditionary Forces
Cotbinenbal mobor: 2 v e S e W e 5 S i S S 5 2 e

TEEL, BETAEN v cov o srrcmrvm sim st i R T A SR LT A

TPl ) o s R B T ke A

Jooper fuadruple bomb carrier. ...

Corcalle graph e s o i S S i i S e e s 2t ot e A

AFOEE SHABLET. oo oo s emmr s s mror e b b i & B 5 e S S R S S
Corps, Motor Transport of Armuy . - cwio il i iiiiiioaocecaaanns S33438 361
Correcteur Mechanique, R, A (Routin). . .ovuvnoeiieiiieiacieaciiacnn 114
Covntar-batbary Wark. Lo i i s S S A L SR T E e SR b e m e s 89
Courbevoia. L. e 477
Cracking crude petroleum. <. ..o i Ll i e 204
Crane, 4-ton trailer.. .. ..o e 380
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Page!

LBl T T A P s . 468

Curtis Bay Ordnance Depot. . ... ... ... 14

Gylinder ganges. . . ccncczisssussiorisiiia rsnzza B . oo 462
D.

Darts, incendidly. . .ocooooooo o 273

Dy Homber;: BIIDIIEE, .« v o v o s v sy s s s i e e e £ 0 B S 5 S 248

Depth gauge. - S . ..o . 453
Pestruction; fireofsica covacioviiinaiiissisiaainneasee oo A o 89
Detonating fll?. ................... 153, 154, 155, 156, 157, 158, L 160, 161, 162, 163
3 R N N NN NS L SRR A T Dy 125
np, Ayer, Mass 427
. Bainte Claire, French Army 49
ACEEWE, MedmnTement.of. . corrssscn i s s amse g snrwii saiviss A0
or cartridge case 174
¥ width and diametergauge................ooooo .. S ... 4h9
DISesrating belt : . 355
Dodge Bros.. . ... 58
Podgeehestid, cx sz ovrmssisa i na o i st st i it e e < e . ce.. 72
DOdZe CUPINB s coive o s m e s wrs w3333 53 5 5T e
Dotilaineoitt i s cncomis st st i i ve va e s s
rop bombs:
JRETIRY b o i B S S S S S e Su
OFthEaIER. . vrvs v e v esmam s o s smsiae .- N
Barlow, heavy. . .. ... .i..iiiiiiiieiiioios
Chanard, incendiary.. ..................

B 4 o e
Demoltiin. . s sew o rmsis srrms ey
English—

1i2-pound. . .. .ocioiiiiiiaaan

French, 150 pounds............. ...
BHZen: cressiaoinoiesas 22y
High capacity—

Demolition. ... _.._.ocoo 0

Mark IT........_..... 3 V RO S
Marke Tl o incassimonsni: NORE e s ssossssrcccocatcifibvas o

Mark IV, ___.____
Mark IV-A . covo il o N i i s s e e s s LAl S e e 265, 266
Mark V-A. .. .. . N 265




494 INUES.

Drop bombs—Continned.

Incendiary. ... ..oooiiiiiiiiiiii, ;
1y 11| S,
Mol e ranneniniszess
15 -2 1 OO, S S

Nbemmy tongecvcsiiisimamiiissrs ciisae s

Safety features. . ... ... ... N

I s s e B A e U S T S S A S L e

Inited States, tableof... ... .. . . .......

155-mm., penetration. ... . ... .. il ...
Drummondville plant (Canadian Explosive Co.). . g ... .. ' ........ 469
Dumdum bullets...............o.. ..., 4 . 347
Dummy cartridges:

Baliber 80 e sonmer s ~ (PN T 349, 350

CalbaY B8 v e mssasne srstnme NG 15 2aw <7 2o S H e T E - 351
Dummy hand grenade_............._ . ... . NG . ...... & . 221
Dummyriflegrenade.......................... V- - -- - - ... 230
Du Pont Powder Co.,, BE.1.... ... . AN . 205, 207
Ecole de Pyrotechnie............... . & .. & .. .. ... ... 429
Edgewater Steel Co. ...t o . e 65
BEffective diameter........... . ... O iiiioaiaaais 468
Eisemann magneto. . o..ooooooooiiiii oo 363, 368, 394, 396, 409
Bjedtor, U, 8 18l oo o cvnsvmren s o e s s mn s s ssnann s s ii s GO0

EBldet;y Majz: woivinnaims il Moo it e 316
Elder periscopic attachment for rillcGQame ... A .. .... ... ... ___.... 331
Electric furnaces. .. ......oooo o TS L L 446
Blevation quadrafiti . .ourriimmessumismmsmmmiees s et s s S ST 5 AT TS 105
Elizabethport Proving Grou Y- - - - - - --- - -~ voas i 424
Emporium plant (Aetna Exp s 208
Enfieldrifle.. oo N s s s sl st s s s e 319
Engine:
Airplane, Liberty B . .- o - -ci i ihiii i cai il il 309
Buda type H. U 8. . . . N it 406
(CLRIELENIGIN | O R S 398
Gas, Panhard- L assor Qi - - - - -« =« = < < m et 400
FEUAS0TE - s W s i i e M ieiie s B S SR S S5 R A SA 2 S e 406
Dbty e
WSROI o s T S i s s S R S AR R T A SRR R eSS A LY
Equipment:
MRCT A BNIE:. oo o v R B AR R TR i 5 S S e N R ST AT
Persomal ... .o
Equipment repair truck. ... . ..
Erie Proving Ground. ... .. ... i
Babinntie: Grall s curmmsiae i insin s b e o s s T i o 5 5 S 5 DA e s
Explosive D7, e
BploBiveS: - oo reas s e e R e e SR S g T AT P A
Approved by Engineering Division, U. 8. Ordnance Department
Manufacture of. . ........ S A ST E T i B PSR e Ry T 202
Suitabiliby of . .. ... 199
51 {21 0 LR T T T (R S S 199
Extension magazine for automatic pistols....._._.... .. ... ..., 338
B ternal QIanetor. o oo ommmmnim o i i R SR E S e S A NE S 468

D

!
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Page,

Extractor, U. S.rifle................. ... ... ... ... 326

Eye and facs 8hield. .. oo oomimmmsasiaiaiaiscanisav, e 415

F.

Faceguard. ..o ooioeiiiiiiiiiiii 415, 416
Field artillery:

Austro-Hungarian. ..., 134

Britishe ..o 116, 117

Euroghn. ... 117

Fregh . oo 120,121, 122

Ge ¢ also Field guns, German). .. ... .. .. 123

.............................................. 15, 35, 83, 108
20,30, 31, 33, 257, 260, 394

-mum., model of 1916
Production of

BITEREN s s 2 o 0 e e S 22 S 2 17,30, 48
Motorizationof. ... ..........+. M “~SQ& 360, 304
165-mm., Filloux...... ........ . .. ... ceo-... 18,30, 51
binchseacoast..................... & W 18,33, 87
6-inchseacoast. ......................\&.. ... N 18,33, 87
Filloux gun, 185-mm. .. ..........._. .. Q. & 18, 30, 51
LG8 LS ———. <SR 468
Fire control:
Antiaiveralt..........._......... . & W .. .. 113
Equipment—
Army artillery, Engineer Corps mil@mal. . & .. ....._ .. . 80
Army artillery, Signal Corps material Q- - - -« oo 80
Divisionalartillery. . .............. . S ... ... 77
Engineermaterial. .. ..., ... " 78
Ordnance material.......... ... ......... @& 77
Signal Corps material..... . Sy ...... & 77
Railway heavy artillery....... g & ... . 106
Instruments.............oo ... T 71
[nstruments, antiaireraft. . o~ " 113,114
Rallway artillery. ...... (Qee—y = 105, 106
Instruments for machine gun®gn ... & ... ... ... 313
Tank. oo T 406
Fire of destruction... . . v v NI S S R S ST TSR SIS 39
Fire of interdiction.. .. .. T . 89
Firing board, modelof 1948 ....... .. Q¥ __ 75
Firing platform for 8-incecar... ... ... ... . 92
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Tt Pags.
(I 1) O L, A SO 168
Wrench o ciciiiiiiiiia e sareasaniisienreeeee N 470

Fixed ammunition ... ... .. . 174

Flame projector .. .oooovieaaaanns PR S E PO 204, 295

Flare:

Adrplane, Mark ..o oo N 289
Parachute, illuminabting. ....ooovevoeen i 275 i
Wing tip, Mark L. oo e 289 v

Florscheim, Dro oo ol 205

Flowolthread . ... ccceaiiiiiaciciceanieci. . - o oones 469

Flush pin gauge.....o.oooceeoomeeneooccnoeo e N 456 !

') 311 ¢ TR S R R e b= 469

Follower, U. S.rifle. . oocoevenvcnceceeee. - A 326

Ford Motor (', ... . ooyosiiiiiiiiiisaaize s 58
Philadelphia...ooocveiceicviirecencee - -l e 418

Ford tanl. .. ..ooocioceiicaivneazioo A i 388

Torgings for CanOT .. .ovimeemirnonooanns 21, 65, B:’j

Torgings for 240-mm howilzer.........- (1)

Forgings forshell.......o.ooovo oo 0 .-l e 140

Forging. process of ..o cooiiiioioo .. Ol - e 21

Fort Hancock, N T iiececieeeere - S oo e s eane e 419

Fort Shalter. . v esciiiiacaiiiiiisaiimnineaaize e assism s aan s anns 433

Forl Sheridan, I .. .ocomeiiiiiieanann. g m mma  E  RRS EE S £ 427

Four-wheel drive truek. .. ... 360, 363

Fragmentation drop bombs. . ... "SGR - M - e 266

Tragmentation bomb, 90-mm... ... TSOGQEME v 273

Frankiord Arsenal. .. .ot e 160, 349, 432

Frankford Arsenal combina NN - - - - - - - e emeasanons 167

Franklin Institute thread. . SO -« gl - crrc=ranzmamazzammroasnaasscan 469

French High Commission..... QA 4= - cvroriiomammsnsimtanaminas 141,158

French proving groundgy . ... S . .- oooooi e 428

Tuel feed system, Stoylit. . ... . Q- - :cc cmmmmmemmana it 396, 409

AT T SOTT AU, AN———————
Fuzes for American shrapnel......oooieiiiiii s
I"izes:
Acrial bomb Q.. . i iiiama s eeeaa e e 2
Antiaireraft. - e iiivinnnens S N, RPNy Fell L 167, 168, 17
BASE PRICUSEION . . o2 oe v ausoio s s msessamacam o s e s s e 163,164, 1
Combination time and PErCUSSION . ...« vwurrncamciaaom i m it imeiaae
Drop bomb—

Used by allied forces.....oooooeeoeonaioo oo
LB T e

Cooper (English). . oooure e

Nose (English). ... . Ged 25 59 T3 SR RES RIS S p e TR A ey

Nose (French). . .ooeieo oo

Gros-Andreau, nose, 90-mIm .o ... i im i

Stokes assemblage (English)

Tail (French)i::eessieiiiiiiiiessiesmmsosns s rmasmssresssnmnss
Frankford Arsenal......... S S T CensiEEEE 170
Treme s o ivions sais s ota s s e S aE & BRI S s p s e e mer s s 158

LR T e eieeemimimninn =5 65 e S35 5 55 DTS HE L EMEF AR R T ea S 45 FART S 2 158
30/45 Model 1878-1881. M. 15, oo ooiieie i 158
General consideration. ... «vicicooiiteseioiisiisamcsssmmiiniommsiiasasss 19
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Fuzes—Continued. Fago.
(6755 4 ¢ 7 n . T A W S R R 125,126, 128
R e L e g S e S M S ST g S S S S s = Sy -.. 126,128
T 125
Dopp &80 nfds i s tsnnsiiuuddur siava sina iy sonsa i desomat . 126
L HOWI AT . cooc s snvrn s v smv e m e s5 5 e85 simgms Spiete et SErres 125.
Percussion; detonabor, o i diinooniu sl oe e s e e i s e s dse s Justai 125
126
136
156
154
165
163
B8 PRIRUSEION -2 oo orli i e s e e N 3T AR R e S s Dt 163
inor caliber, Mark T, Baldwin type 164
Min liher, Mark 11, Cartwright model 164
Frankford Arsenal, combination . ... . ... .. 170
Po’[detonming—
ark Lo 156
Marde TE:vuie oo dusin dombn s st s 156
Mark ITT. i 159
Marks ITI, IV and V 158
MEAEIE Wy o = g nas etz ansd 162
MarkIV.conieaziizsn 161
T o b e e o o S A D L ST 170
PRl 2 2 s ne SN T R R T R TR R B R S R s T 159
Sulaby dEVICO TEr . cvor v ssnme momm e s s m s v e e . ...... 153,160
Time..oooiviiiiiiiiiiiiiiiniie-iia. A ..V 167, 168,170
For antiaireraft shell ... .. ..o . 0. .. - -cmrerean 168
Waltham mechanical oo o oo e 170
Trench mertar—
Marle Vel oo cioreiwyibv danssimays s NG iadan il s Sed g 244, 245
Mark VIT . i . -l - - < coeeeee e 243
Trench mortar, French allowance..... e .. “SP .. . ... ... .. 198
Fuzesetfers.c. .. .oooovoieiiin v - MPUSEA i 182
Anfigireralte s ivnisiiani o il s Il s L s s s e s 186
French bracket.. ... ... ... A A i 185
T. 8. bracket, model of 1916. .. .. NN - M - - - - - - == ccccmmimmmamaat 182
U. 8. Hand—
Model of I812: o oiicivmmninnionizon - V- - idm aamd s amam S e
Model of 19013 . oot et e
MErl Eovs sonz snvemaoggarnamLtans

Furnaces, electric. ... ... ... 8
F. W. D. trucks

Gallery practice cartridge:

Calther 122 - cococvnio: N el aonn o aaaadaaaas s s ansssnsss saaess :
Caliber. 805 - vvvececsrnees Nz v v rmmmmsSem s mmsmEaan S io s e aaaing 350
Garnier, Maj., French Agmy. ... QL --=--=c=zssmzsazssaztaozscesosazamans 35
Gaa and incendiary degilifes. ... . Q- ---v-easceiiacooaiiiieiiiaaaaain 204
Gas-electric locomotiylffor Tailway artRBrY-.ccvevecenrsrenrmamaccmancnaas 107
91485—1
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|
- | Prage.
Gas emplacement set. . .. .o.vie s iie it e e General Chemical Co....ooooiioiiiiae oo oo . 211
G shiel s o e L T st i s b i s e e e e = - : ! 5101 [P 1 o R S I . 123,132
GHUBE0 .o ¢ v s moy e cob o S s A m A 5 i e = e s s s s i 0 3, - i Gladiator, M. .. ... ... e e s s i i e e s e e 3 306
Ga.ugcs, American So(:iety of Mechanical Eugi neers for ma i Gondola car for railway BUN AMDUINIEION . . oo c i iii it s 95
17 T [ R S SRR U PR L1l o L 114
Artillery ammunition. ... ... ... oonen L N Gorham Manufacturing Co. - .. ....ooiiiuiiionioa. . _ 332
Babe Ehiglriem. . . sz compmnsems narmssisipnms i st rni s e e V. “Go™ ring gauges 460
B DR e C ke aa s e mmmsesm s s m ss i e cm m et i e m mm mm it 461 368
CATIONY, «suscmmmmsinaseassamte sos Srmmenie « GiE S00 05104 T30 20vS . ...... 455 332
Chamber...cooooeviieiinncaanneeeen. . AN . .. ... ... 454 338
Check orchecking. .ooooecaniiceannne ol e 469 455
Classes. - -..vcviiveercncccnaernreccereeeceell oo e 456 217
Concentricity.......ocoviiiiiiii i, ... 454,465, 466 198
(807 4 SNSRI WU A 458 206
FIBANTHONR: 5 s s N - - = - cor o= 468 227
Depthe oo g TS 4583 198
10,711 | R U . S Sy S 458 Grenades, supplyvof French. ... ... .................._ A . . 198
Diameter and diaphragm width...._. & W . ... ... . 459 Grille d’obseggation, MIe 1917. . ....oocoiiiananaanne . Ao 114
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1Tt L P ., | S 460, 462 240-mm._ howitzer. ... .._......___ A& & 65
Serew threads. - o .o eiiaaaaaaaaaaa. 453, 454, 460 Railway (see also Gun mounts, railw/e ... & ... . ... ... 89, 107
Shop or Workman s« cocvris e cones 8 ST T e BT RN U AN T SN N e RN 469 Gun:
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Pl Gei Loficavmansrssssasssayas , 357
Perry, Camp.......ooveeenrrnneaeaenn. 338
Perth Amboy, No T, oooooiiiiie oo 190
Petroelum, as source of toluol. ,........... @ 204
Photometer: !
Loummer Brodhun., . o.oveeeveee e e 293
D DRI IR s inie o o misim o o ST S ST A A o b S S € & £ A5 SRR N5 S 293
Picatinny Arsenal ... ...._....... ¢ ... ........ B0 . ... 208, 430
PIOAG AL s sve mraammne s g smine 5o ah NN = 5 % < £ 2inm s AT HE L3 193, 201, 205
Supply. e g 205
Pig Point depot. ..coo.onu SEsin = o i e S e RIS 3 S R A A S AT 194
Pistols......_...___....... e 319,335
Pistol ammunition, caliber .45 -« - - 0 - e oemane s o 351
Pistol:
Automatic—
United States, caljiifr 45, - - oo v oo ea e e 335, 336
Extension magazile for... ... N i 338
Grant Hammongila . .. L iiiiiaaieeiaaeeasaiiss 338

Operation of . 4 . QI -« -« « -« - e ees e e 336



510 INDEX.

Pistol—Continued.

Avidtiommgmati comssnranmanian s ien cags e

Joldon. oo .

Lbem s s csn s i s A N M L P e S e ke g

Luger. ..

Marking of

Mauser. ..o S

I s T e A TR e e e e e e pine
BRI e ms e i o e o e R e e (A e i
Pitch diameter

Measurement, of

Of gauges: ool sso ti il o s vnan s
Piteh ganges. ... c.ccsivierm e s s s e
Blane:tablec cuciiiniiiiisnsissia i visa
Plants:

IR i e S P S e e e £ 8

Ordnance—

Equipmentof......_ ... ... M N ... 22
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o W : . 224,25
... 427
424
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