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HANDBOOK OF THE 5-INCH SIEGE GUN BATTERY.

EQUIPMENT OF BATTERY.

The equipment of the battery is as follows:

4 5-inch siege guns.

4 5-inch siege-gun carriages, each drawn by eight horses.
4 siege limbers.

4 artillery ammunition wagons, each drawn by eight horses.
1 forge and battery wagon, drawn by six horses.

1 artillery store wagon, drawn by six horses.

28 sets of artillery harness, lead.

10 sets of artillery harness, wheel.

38 harness sacks.

1 stirrup with guidon socket.

30-cinchag, extra.

2 arm racks, revolver.

1 battery commander’s telescope, complete.

10 battery commander’s rulers, wooden.

Three of the artillery ammunition wagons will be used as ammuni-
tion wagons and one as an implement wagon.

The forge and battery wagon and artillery store wagon are the
same as issued to the batteries of the 3.2-inch field artillery.

Six Army wagons, of standard pattern, each drawn by six mules,
will be furnished by the Quartermaster Corps to each battery when
needed on marches and in the field.

INDIVIDUAL ARMS AND EQUIPMENTS FOR FIELD SERVICE.

(a) For each enlisted man:

1 pistol or revolver.

1 pistol or revolver holster.

1 pistol belt or revolver cartridge belt.
1 canteen, Cavalry.

21 cartridges, ball, pistol, or 20 cartridges, ball, revolver.
1 pouch for first-aid packet.

1 meat can.

1 cup.

1 knife.

1 fork.

1 spoon.

2 extra magazines, if pistol be issued.

9)
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(b) For each enlisted man individually mounted in addition to (a):

1 saddle, McClellan, field artillery.

1 saddlebags, pair.

1 spurs, pair.

1 spur straps, set.

1 Cavalry bridle, model of 1909, or curh bridle, model of 1902.
1 currycomb.

1 horse brush.

1 canteen strap, cavalry.

1 watering bridle if curb bridle, model of 1902, be issued.

1 link.

(c) For each driver in addition to (a):

1 currycomb.

1 horse brush.

1 spurs, pair.

1 spur straps, set.

1 canteen strap, cavalry.

(d) For each cannoneer in addition to (a):

1 haversack.
2 canteen-haversack straps.

(4) For regimental and battalion noncommissioned staff, officers and
drum major in addition to (b):

1 cavalry saber and scabbard.

1 saber attachment.

1 saber knot.

2 saber straps.

The revolver cartridge or pistol belt will be provided with saber ring.

(f) The following horse equipment is provided for each horse:

1 saddle blanket.?

1 halter headstall ?

1 halter strap (halter tie rope).2

1 nose bag, or feed bag (with grain ba.g)
1 surcingle.

5-INCH SIEGE GUN, MODEL OF 1890.

TABLE OF WEIGHTS, PRINCIPAL DIMENSIONS, ETC.

Welght. .o et aeas pounds. . 3,660
Total length. ... oo i ittt ceaa e feet. . 12.16
Length of bore. . ... .ottt calibers. . 27
Maximum diameter, breech . . ... ... .. ... iiiiiiiiil inches. . 15
Diameterof muzzle. .. ... ... ottt i do.... 8
Diameter of trunnions . . c...viieiiiii it ee et do.... 5.8
Length of trunnions. . ......o.oiiuiiiiiiiiiii i do.... 3.3
Distance between rimbases. ... ..co.voiiieiiiiiiiiiiiiiiianianaann do.... 15
Distance of axis of trunnions from muzzle...................... ... do.... 96.25

t This saddle dmors from the Cavalry saddle in that two omtle coat straps are 60 inches instead of 45
inches long.
# Part of harness for all draft horses.




Rifling:

Number of grooves. . . .....oouoo it eaaiaaann 30
Width of grooves. .......ccooiiiiie i iii it iiaaceaaaann inch.. 0.3736
Depth of grooves........ccciuiuiiiiiiiiiiiiiiiiiiaaaaaann do.... .05
Widthof lands. . . . ... . i do.... .15
Twist, in calibers. ..................... e eeeeeeaaaa 1in 50 to 1in 25

Powder chamber:

Diameter. .. .. ..ot inches. . 5.7
Length.. .. oot e do.... 15.156
L0757V cubic inches.. 387.5
Total capacity of bore............oiiiiiiiiiii i do.... 2,809

Projectile:

Kind.....oooiii i C. I shell. C.S. shell. Shr.
Weight, filled.................... pounds. . 45 45 45
Ratio, weight to weight of piece........... 1to81 1to81 1to8l
Weight of bursting charge (pounds)......... (R.P.)2.21 (H.E.)175 0.75
Length........c.cociviiiiiiiann. calibers. . 3.0 2.6 2.4
Sectional density g ...................... 1.8 1.8 1.8

Travel of projectile, 119.8 inches.

Powder:

Kind { Brown......... sphero hex. field cannon
"""""""""""""""" %mokeleas. ......giege %un and howitzer
. TOWD. .......... ounds. . 13
Weight ... .............. pounds. { Smokeless......... P .do.... 5. 87
Donsity of Loading..... .- { Smovetam I Laam
. Brown........ feet per sec 1, 830
Muzzle velocity............c00nneees { Smokeles. v, Mo, 1.8%

. . Brown........... pounds.. 35,000
Maximum pressure per square inch.. { Smokeless. ..........do.... 35 000
Muzzle energy { Brown.......... foot-tons.. 1,045.9

TrTemmmmememmeottrtot| Smokeless....... ..l do.... 1,045.9

Penetration in steel at (De Marre formula,

normal impact):

Muzzle { Brown............ inches. . 6.2
""""""""""""""" Smokeless............do 6.2
Brown............. do 4.6
1,000 yards......oovenrunnennennennes { Smokeless........... do 4.6

Brown............. do... 3

2.500 yards....oocuoneiinnniinnnns { Smokeless...........do... 3
Brown............. do.... 2.5
3,500 yards....vvrvuneniiniinee { Smokeless........... do.... 2.5

DESCRIPTION OF THE GUN.

The 5-inch siege gun is a breech-loading gun, weighing 3,660
pounds, intended, as its name indicates, to form part of the siege
train. Its weight permits of transportation over ordinary roads an
pontoon bridges.

1 The weights are approximate. The exact weight, giving the standard muzzle velocity, is determined
from the acceptance test and the charges for issue are made up accordingly.

.
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lation. They also support the block in the carrier ring when the
latter is swung away from the gun. Vent holes are drilled through
these guide sectors to allow the air to escape in closing the breech.
The latch cover is a separate piece which retains the latch and its
spring in their seats and protects them from injury. It is fastened to
the rear face of the carrier ring by two screws, so that by taking out
the screws the cover may be removed and the latch and its spring
taken out when the block is locked in the piece.

The latch is the locking device for the carrier ring. It fits in a
mortise through the latter and is retained there by the latch cover.
The end of the latch nearer the breechblock is called the stem, and the
opposite end the head. On the rear face of the latch is a shoulder,
between which and one on the latch cover a spiral spring, called the
latch spring, is compressed and acts to push the stem of the latch
against the breechblock. In the front face of the latch is a recess
with beveled edges, into which a hardened conical stud in the breech
bushing fits. This stud is called the latch stud, and the recess the
latch-stud recess. In the jacket opposite the head of the latch, when
the carrier ring is in its seat, is a recess called the latch recess.

The action of the latch is as follows: When the block is withdrawn
the stem of the latch is forced by the latch spring into the locking
recess at the end of the latch groove (longitudinal section) and firmly
locks the block to the carrier ring. When the latter is swung into its
seat, the latch stud bears against the beveled edge of the latch-stud
recess and lifts the stem of the latch out of the locking recess and
leaves the block free to move forward in the ring. As the block starts
forward, the inclined bottom of the latch groove forces the latch
away from the axis of the block and causes the head of the latch to
enter the latch recess in the jacket, thereby locking the carrier ring
to the jacket during the motion of translation. As the block is ro-
tated into its seat, the stem of the latch rides down into the circular
portion of the latch groove, withdrawing the head of the latch from
the latch recess and releasing the carrier ring from the jacket while
the piece is being fired. The carrier ring is securely held in place by
the block during firing without interposition of the latch.

The office of the latch is therefore to lock the carrier ring to the
breech of the pleco while the block is being translated and to lock
the block in place in ‘the carrier ring while it is being swung to one
side.

The stop is a bolt of rectangular cross section inserted through the
carrier ring between the hinge lugs and projecting beyond the bore of
the ring into the stop groove on the block. It is held in place by a
screw which passes through the ring and stop from the front face of
the former. This stop limits the longitudinal and rotary motions of
the block.
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The hinge pin is mounted on the left side of the gun. It passes
through the two lugs on the carrier ring and the lug on the jacket.
It is secured in place by two screws which pass through the carrier-
ring lugs into the hinge pin.

The hinge ears are lugs pro;ectmg from the carrier ring on its left
side, in which the hinge pin has its bearing.

OBTURATOR.

The obturator is composed of the following parts: The spindle,
front and rear split rings, spindle split ring, gas-check pad, filling-
in disk, obturator-spindle nut, spring, and spline screw.

The object of the obturator, complete, is to prevent the escape of gas
from the powder chamber to the rear during the firing and to trans-
mit to the breechblock the stress of firing resulting from the pressure
of gases upon the-bottom of the bore.

The obturator spindle is mounted in the block in the obturator-
spindle recess, through which its stem extends. The rear end of the
stem is threaded for the obturator-spindle nut, while the front end
is enlarged into a mushroom-shaped head, which forms the bottom
of the bore.

The vent is axial and is drilled through the spmdle A copper
bushing, forced into an undercut in the face of the mushroom head,
protects the vent from erosion and enables repairs to be easily made.
In passing through this copper plug the vent is reduced in size from
0.2 to 0.1 of an inch in diameter. The rear end of the vent is enlarged
and threaded for the obturating primer used to ignite the charge.

The split rings are of steel, accurately finished, and split diagonally
through one side. The exterior ones are made of slightly greater
diameter than the conical gas-check seat in the gun and are sprung
into place. The interior one is slightly smaller than its seat on the
spindle. The filling-in disk is merely a steel washer interposed be-
tween the gas-checking device and the front face of the breechblock.
A slight shoulder on the rear face of the mushroom head supports and
centers the front split ring. The rear split ring is similarly held by
an offset on the front face of the filling-in disk.

The gas-check pad of the earlier model is a disk of asbestos and
tallow (the later model is a composition of asbestos 3 parts, nonfluid
oil 1 part, and is marked on the edge and both sides in black letters
N. F. O. to distinguish it from earlier model) compressed under heavy
pressure and covered with canvas. It forms a yielding medium for
the transmission of pressure to the block. Under the pressure of
firing the plastic nature of the pad causes it to press outward toward
the gas-check seat and inward against the spindle, forcing the split
rings firmly against their seats and completely stopping the passage
of gas. .

101569—17——2
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The obturator spring is of steel and surrounds the rear end of the
. stem, being compressed between the nut and the shoulder in the spindle
recess, thus serving to take up any excess of length of the spindle due
to compression of the pad.

The obturator-spindle nut is screwed on the rear end of the stem
and bholds the spindle in its position in the block.

The spline screw, with its seat partly in the nut and partly in the
spindle stem, prevents unscrewing of the nut.

VENT COVER.

The vent cover consists of two parts—the cover proper and the
vent-cover lever. The latter is a straight piece with a stud at one
end, a square thread terminating in a thread for a nut at the other,
and a longitudinal slot near its middle point. The cover is curved
with a mortise in one end to fit on the tenon of the lever.

The lever is assembled in a radial mortise cut through the breech-
block just in front of the projecting flange on the rear of the block
and is held in place by a pin screwed into the block from the rear
and passing through the slot referred to above. A slot way in the
carrier ring receives the stud on the lever and is so placed and in-
clined to the radius that at the first movements of opening the breech
the vent cover is moved in front of the vent; it is retained there by
gravity and prevents the insertion of a primer until the breech is
closed after firing. By the last motions of closing the breech the vent
cover is withdrawn from in front of the vent.

ACTION OF MECHANISM.

The action of the breech mechanism is as follows:

To OpeN THE BREECH.—Raise the lever handle as high as possi-
ble, releasing the cam from the cam seat; carry the lever to the
left until the block strikes the stop, dlsenga.gmg the threaded sec-
tors of the block from those of the breech bushing. This rotation
also pushes the head of the latch into the latch recess and locks the
carrier ring to the jacket. Grasp the handle of the block and draw
it to the rear. If it can not be easily withdrawn, bring the lever
handle down against the rear face of the block, causing the cam to
bear against the carrier ring and starting the gas check from its seat.
At the end of the motion of withdrawal, the stem of the latch drops
into the locking recess in the block and locks the block in place in the
carrierring. Swing the block and carrier ring about the hinge pin as a
center, so as to uncover the bore.

To CLoSE AND Look THE BREEcH.—Raise the lever handle as high
as possible; grasp the block handle and swing the block around,
pushing the carrier ring quickly into its seat. As the ring strikes its
seat, the latch stud enters the hole in the front face of the ring and,




19

bearing against the beveled edge of the latch-stud recess, lifts the
latch out of the locking recess and frees the block for its forward
movement; push the block forward.

In this movement the ramp in the latch groove forces the latch into
the latch recess and locks the carrier ring to the jacket. Turn the lever
to the right through one-sixth of a revolution, engaging the threads
of the block in those of the breech bushing; throw the lever down
against the rear face of the block. This brings the cam intg its recess
in the carrier ring and locks the block in position for firing.

The revolution of the block through its one-sixth of a turn with-
draws the latch from the latch recess and frees the carrier ring from
the jacket. This leaves both latch and carrier ring unstrained by
the firing. The stress of firing is borne by the threads of the block
and transmitted through the jacket forward to the trunnions.

The latch is an auxiliary part not essential to the firing of the
piece, and if broken may be removed by taking off the latch cover.
In firing under such circumstances great care must be taken in
opening the breech to hold the carrier ring in place by hand until
the block is withdrawn, and in closing it to avoid pushing the block
home until it is revolved to its extreme position.

Ordinarily the various movements of the lever handle in opening
and closing the breech are made successively without pause, the
force of one hand being sufficient to operate the mechanism.

TO DISMOUNT THE BREECH MECHANISM.

To ReEMOVE MEcHANISM FrROM THE GUN.—Remove the carrier-
ring hinge-pin set screws; open the breech, swinging the block clear
of the bore; support the block and carrier ring, and drive the carrier-
ring hinge pin from its seat with a bronze drift; block and carrier
ring are now free to be lifted from the gun.

To Remove CarriEr RiNe FrRoM BreEcHBLOCK.—The mecha-
nism must first be removed from the gun, as described above. Re-
move stop screw; place extractor for stop in carrier ring with legs
resting on carrier ring between the hinge lugs; screw extractor-
screw bolt into threaded hole in end of stop until latter is drawn
far enough from its seat to clear stop groove in breechblock; block
is then free to be withdrawn from carrier ring. In using the extractor
care should be taken to have its legs rest entirely on the carrier ring
and not overlap the end of the stop bolt.

To Remove THE VENT CovEr.—Open the breech of the gun;
remove vent-cover screw; remove the nut connecting vent cover
and lever. The lever may then be withdrawn from the block.

To REMoOVE THE OBTURATOR SPINDLE FROM THE BLock.—Open
the breech of the gun (if mechanism is mounted); remove the vent
cover; remove the obturator-nut spline screw; remove the obturator



20

nut with special wrench provided for the purpose. Obturator
spindle may now be removed from the gun and the filling-in disk,
pad, split rings, and obturator spindle spring dismounted.

To DisMouNT LEVER HANDLE.—Open breech of the gun; remove
lever-handle hinge-pin set screw; drive hinge pin from its seat with
bronze drift. Lever handle is now free.

To ReMovE THE LatcH.—Remove latch-cover screws and take
off latch cover. Latch and latch spring may now be removed.

TO ASSEMBLE THE MECHANISM.

The converse of the above instructions is followed in mounting
the breech mechanism on the gun.

5-INCH SIEGE GUN, MODEL OF 1898.

(Stockett Breech Mechanism.)

TABLE OF WEIGHTS, PRINCIPAL DIMENSIONS, ETC.

Weight. .ot e et pounds.. 3,639
Total length. . ... .. i it iacaaan feet 11.91
Lengthofbore...........oiiii it iiiiiiaaaaans calibers. . 27
Maximum diameter, breech..........c...ooiiiiiiiiii i inches. . 15
Diameterof muzzle. . . ...... ... i do.... 8
Diameter of trunnions. . . ... .. ... ... . iiiiiiiiiiiiaaaaa. do.... 5.8
- Length of trunnions. . . ... ... ... . il do.... 3.3
Distance between rimbases. ............cociiiiiiiiiiiiiiiannn. do.... 15
Distance of axis of trunnions from muzzle........................ do.... 95. 8
Rifling:
Number of grooves. ........ ... . i 30
Width of grooves. . ... ..ot inch.. 0. 3736
Pepth of grooves.........ocoiiiiiiiiii it iiiaiaaann. do.... 0.05
Widthof lands. . ... ... . i, do.... 0.15
Twist,incalibers. ...... ... ... ... ... .. ... 1in 50 to 1 in 25
Powder chamber:
Diameter. . . . ... i .....inches.. 5.7
Length.. o i do.... 15.15
Capacity. .....oooviiiiiiiiat. e cubic inches.. 402.5
Total capacity of bore......... ... .. ...l do.... 2,809
Projectile:
Kind. ..o C. I shell. C. 8. shell. Shr.
Weight, filled...................... pounds.. 45 45 45
Ratio, weight to weight of piece.............. 1 to 81 1 to 81 1 to 81
Weight of bursting charge........... pounds. . 0.75
Length. ... ...t calibers.. 3.0 3.0 2.4
Sectional density ‘g ......................... 1.8 18 18

Travel of projectile, 119.8 inches.




Powder:
. Brown......... sphero hex. field cannon.
Kind......ooiii
R Smokeless . ...... siege gun and howitzer
. Brown........... pounds. . 13
1
Wolght 1. . ooonniniii {Smokeless...........do.... 5.37
. Brown................... 0. 909
Density of loading. ................... {Smokeless ................. 0. 3693
. Brown........ feet persec.. 1,830
Muzzle velocity..............c..o. {Smokeless ........... do.... 1,830
R . Brown........... pounds.. 35,000
M . ’
aximum pressure per square inch {Smokeless ........... do. ... 35,000
Brown.......... foot tons.. 1,045.9
1 et ’
Muzzle energy {Smokeless....... .do.... 1,045.9
Penetration in steel at—
(De Marre formula, normal impact):
Muzzle {Brown .................... inches.. 6.2
"""""""""""""""" Smokeless...................do.... 6.2
Brown............. S, do.... 4.6
1,000 yards """""""""""""" {Smokelese ................... do.... 4.6
Brown. .. .............o.... do.... 3
2,500 yarde. ..........oiennininne. {Smokeless ................... do.... 3
Brown ..................... do.... 2.5
8,500 yards..........oeeniiinninn {Smokeless ................... do.... 2.5

DESCRIPTION OF THE GUN.

The model of 1898 5-inch siege gun is built up of precisely the same
parts assembled in the same manner as the model of 1890 gun hereto-
fore described. The gun of later design is fitted with an improved
breech mechanism with a comparatively short breechblock, which
permits the total length of the gun to be reduced without changing
in any respect the size or capacity of the bore and powder chamber.
A comparison of tables of principal dimensions, weights, etc., shows
that in the cha:racterlstlcs given by the table the two models are prac-
tically identical.

The breech mechanism swings to the right in opening, so that the
hinge lugs for the block carrier are on the jacket on that side of the
gun. These lugs are carried by the cast-steel hinge plate, attached
by six screws to the jacket. This change necessitates placing the
rear-sight socket on the left side of the breech and the trunnion sight
on the left rimbase.

A lifting eyebolt is screwed into the trunnion hoop over the center
of gravity of the gun and is used in mounting and dismounting the
gun and in shifting it from firing to traveling position and the reverse.

Two seats for the feet of the gunner’s quadrant are squared off on
the upper side of the piece near the breech end.

1 The weights are approximated. The exact weight, giving the standard muzzle velocity, is deter-
mined from the acceptance test and the charges for issue are made up accordingly.
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The mechanism used with this gun is of the interrupted-screw type,

with four threaded and four slotted sectors.

The interior of the base

ring is threaded and slotted in the usual manner to correspond, after
which certain parts of the threaded sectors are cut away and certain
parts of the slotted sectors deepened to provide clearance for the
breechblock in swinging it away from the gun.

5-inch siege gun, model of 1898, nomenclature of breech mechanism. (Stockett.)

Ig:' Name of part. Location, etc. Material.
lOCK. ..ovevieneeensannanans

Breechblock pallet.........

Breechblock-pallet screws.

Block carrier............

Block-carrier hinge pin..

Block-carrier hinge plate

Jorews for above........

Jegment and rack

Jerews for segment and rack...... Segment to blocK......cceveenniennnnn teel.

Pinfon......covvniiiianniiaaaaaes Onpinionseat......ccccoeemeennnnaaas Steel.

Pinfon pivot.......c.cccoiiiinits Screwed into pinion seat.............. Steel.

Pinfon-pivotnut.................. Endof pivot..cceenneernnnninnnanaa., Steel.

i‘em ceeescanenenn .| Seated on pinion....c.cevieniennnnn... Steel.

atch:

Latch bolt........ In radial hole through carrier.. Steel.
Latch-bolt seat.... Fitted into breech face of .. Steel.
Latch-bolt seat screws. .| Screwed into breech face of gun. . Steel.
Trippingstud.......... .| Fitted into breech face of gun......... Steel.
Tripping-stud screws... .| Serewed into breech face of gun....... Steel.

et i B3RO0 e e DOt e bt ik b DO P RO B b 1 1 DD 1 O et b ik DD B

Spindle-key screw
Spindle nut
Spindle pallet.... .
! %plndle- allet SCrews..............
‘ Gas cheo

Spindle-ball washer

Latchlever............
Latch-lever pivot.....
I&ateh spring.

Exterlors{ﬂltrlng,tront
Exterior plitring, rear.
Interiors sglit ring

Filllng]-ln isk...
Pad, old model..

Pad, new model

Washerrings..........ccoeune.
Ba:g:ned balls, /5 inch diam-
eter.

..| Between pad and filling-in disk .
.| On stem under pad. ..

Rear face of mushroom head

Frontface of block....................
Betlween mushroom head and filling-in

disk.
B%tl:l?en mushroom head and filling-in

On stem between nuts and block
Part of washer
Part of washer

Part of washer

.. Front end of vent

3

oW,

parts asbestos, 1
part nonfluid ofl.
Steel.
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BREECH MECHANISM (STOOKETT).
[Plate IL]

The principal parts of the mechanism are the breechblock, segment
and rack, block carrier, lever, pinion, latch, obturator, and firing
attachment. '

- BREECE?LOCK.

The breechblock is a steel block with an axial hole for the reception
of the obturator spindle and washer. The front part of the block
for a distance of 0.4 inch back is reduced in diameter. This reduced
part, or nose of the block, leaves a space in the breech recess of the
gun in which fouling may collect without interrupting the working
of the block. : ‘

The block is threaded with a V-shaped thread with rounded top
and bottom. The threaded portion is divided circumferentially into
eight equal parts and the threads cut from the alternate sectors.
The sectors from which the threads are cut are called the slotted
sectors and permit the entry of the block past the corresponding
sectors in the block recess. The threaded sectors of the block are
then engaged with the threaded sectors of the recess by revolving
the block through an angle of 45 degrees about its longitudinal axis.
Portions of the threaded sectors on the block are cut away and
parts of the slotted sectors deepened to provide clearance between
the block and breech recess when the former is swung to or from
the gun.

- The rear end of the block is turned down, and the cylindrical -
surface thus formed is prolonged into the block and increased in
length by means of an annular groove cut in the rear face of the
block. This cylindrical surface is called the guide cylinder, and
the annular groove the guide groove of the block. That portion
of the rear end of the block which lies outside of the guide groove
is called the stop flange. When the block is withdrawn, the stop
flange strikes the bottom of the stop groove in the block carrier
and limits the rearward motion of the block. The guide cylinder
supports the breechblock in the block carrier and guides it in its
motions of rotation and translation. The guide flange of the block
carrier fits into the guide groove of the block and assists in sup-
porting and guiding the latter. Four oil holes are drilled radially
from the exterior of the block to the bottom of the guide groove to
facilitate oiling the bearing surfaces. These holes also act as air
vents. An oil hole cut radially in the nose of the block, closed by a
screw, is provided for oiling the front face of the block.

The locking recess, in which the head of the latch bolt fits, is cut
in the surface of the guide cylinder. It consists of a circular portion
joined to a longitudinal portion of increasing depth, terminating
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at its front end in a well called the locking recess. When the block
is withdrawn, the head of the latch bolt drops into the locking recess
and bolts the block positively to the block carrier.

SEGMENT AND RACK.

The segment and rack is attached to the rear end of the breech-
block by a spline and two screws. It is of bronze and consists
essentially of a segment, a bevel gear, and a short rack. It gears
with a steel pinion pivoted on the block carrier and actuated by
the lever handle. Part of the periphery of the pinion is cut into
a bevel gear and another part into a pinion, meshing into the cor-
responding parts of the segment and rack. The bevel-gear parts
rotate the block and the rack-and-pinion parts translate it. These
motions are successive; the termination of the motion of rotation
in opening the breech brings the rack and pinion into the proper
position to withdraw the block, and the termination of the motion
of translating in closing the breech brings the bevel-gear segments

into mesh to rotate it.
BLOCK CARRIER.

The block carrier is a steel casting swung by means of a hinge pin
to the hinge plate attached to the jacket on the right side of the
breech. As its name indicates, its principal office is to support the
block in the various movements of the latter. It is bored to take
the breechblock guide cylinder. On the front face of the carrier,
surrounding this bore, is a projecting ring which forms a flange to
enter the guide groove of the block and assist in supporting and guid-
ing the latter. The flange is called the guide flange. An annular
groove, called the stop groove, cut in the front face of the carrier at
the base of the guide flange, increases the height of the latter and
forms a stop against which the stop flange of the breechblock strikes,
limiting the motion of the block to the rear.

A lug projects to the rear from the lower part of the block carrier
and forms a seat for the pinion. The latter is mounted on this seat
upon a pivot formed by a screw bolt which passes through the pinion
and screws into the seat. The pivot pin is prevented from unscrew-
ing by a jam nut screwed on under the seat. The lever for actuating
the pinion is fitted on a squared seat upon the latter. The free end
of the lever terminates in a vertical handle.

LATCH.

The latch is the locking device for the block carrier. It consists
of a latch bolt, spring lever, and lever pivot mounted in the block
carrier, and the latch-bolt seat and tripping stud screwed to the
breech face of the gun.
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The latch bolt is steel and lies in a radial hole drilled through the
block carrier. The end of the bolt nearer the axis of the block is
tapered to facilitate its entering the locking recess in the breechblock
guide cylinder. Itis also slightly beveled on the end so that it will the
more easily ride out of the locking recess and up the ramp at the lon-
gitudinal portion of the locking recess. The outer end of the bolt has
a mortise cut through it in which one end of the latch lever works.
This end of the latch bolt is also slightly beveled to make it ride out of
the latch-bolt seat. The latch-bolt seat is a lug secured to the breech
face of the gun by means of two screws, with a hole through it of
proper size to take the outer end of the latch bolt. This lug is so
located that the head of the latch bolt will enter the latch-bolt seat
when the block carrier is against the breech face of the piece.

The latch lever is pivoted in a circumferential slot in the exterior
surface of the carrier. The latch-lever pivot is a small screw bolt
inserted from the outer face of the carrier. One end of the lever
works in the mortise in the latch bolt; the other end is broadened,
forming a shoulder against which a spiral spring, called the latch
spring, bears. This spring is compressed between the block carrier
and the latch-lever shoulder, and constantly urges, by means of the
lever, the latch bolt toward the breechblock. When the block is
swung away from the breech the head of the latch bolt rests in the
locking recess in the guide cylinder and locks the block to the block
carrier. In this position the end of the latch lever, against which
the spring bears, projects slightly beyond the exterior surface of the
block carrier. In closing the breech, just before the carrier comes
in contact with the breech face of the gun, this projecting part of the
lever strikes the beveled surface of the tripping stud and is forced
toward the axis of the block. This motion of the lever lifts the latch
bolt from the locking recess and leaves the block free to be translated
through the block carrier.

The tripping stud is a stud secured to the breech face of the gun
by two screws opposite the seat of the latch spring in the block car-
rier. The side of the lug toward the carrier is slightly beveled and
serves, as just explained, to trip the latch and unlock the breech-
block from the block carrier as the latter strikes the breech face of
the gun.

The complete action of the latch is as follows: With the breech
closed, the outer end of the latch bolt rests in the latch-bolt seat, lock-
ing the block carrier to the breech face of the gun; the inner end of
the latch bolt rests on the guide cylinder of the block. During rota-
tion of the block in opening the breech, the end of the latch bolt trav-
erses the guide cylinder. In withdrawing the block, the latch bolt
traverses the guide cylinder.
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During the latter part of the translating motion, the bolt rides
down the ramp of the locking recess and withdraws its outer end
from the latch-bolt seat, freeing the block carrier from the breech of
the gun.

At the end of the motion of withdrawal the head of the latch bolt
is in the locking recess at the termination of the guide groove, with
the end of the bolt about 0.15 inch from the bottom of the recess.
As the block carrier is swung away from the gun the end of the latch
lever clears the tripping stud so that the full force of the latch spring
comes into play and the latch bolt is forced to the bottom of the
locking recess, securely locking the block to the block carrier. In
closing the breech the action of the latch is the reverse of that just
given. With breech open the block is locked to the block carrier.
As the latter is swung against the breech face of the gun the tripping
stud, by means of the lever, raises the latch bolt far enough from the
bottom of the locking recess for the end of the bolt to ride on the
ramp as the block is moved forward through the block carrier. As
the bolt rides up the ramp in the latch groove its outer end enters the .
latch-bolt seat and locks the block carrier to the breech face of the gun,

OBTURATOR.

The obturator is composed of the following parts: The spindle,
front and rear exterior split rings, interior split ring, gas-check pad,
filling-in disk, spindle nut, spindle-ball washer, and spindle key.

The object of the obturator, complete, is to prevent the escape
of gas from the powder chamber to the rear during firing and to
transmit to the breechblock the stress of firing resulting from the
pressure of gases upon the bottom of the bore.

The obturator spindle is mounted in the block in the obturator-
spindle recess, through which its stem extends. The rear end of
the stem is threaded for the obturator-spindle nut, while the front
end is enlarged into a mushroom-shaped head, which forms the bot-
tom of the bore. The stem is also provided with a hardened-steel
pallet, in which is cut a key seat, into which a key is fitted for pre-
venting any rotation of the spindle.

The vent is axial and is drilled through the spindle. A copper
bushing, forced into an undercut in the face of the mushroom head,
protects the vent from erosion and enables repairs to be easily made.
. In passing through this copper plug the vent is reduced from 0.2
to 0.1 of an inch in diameter. The rear end of the vent is formed
into a primer seat to take the primer used to ignite the charge. .

The split rings are of steel, accurately finished and split diagonally
through one side. The exterior ones are made of slightly greater
diameter than the gas-check seat in the gun and are sprung into
place. The interior one is slightly smaller than its seat on the
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spindle. The filling-in disk is merely a steel washer interposed
between the gas-checking device and the front face of the breech-
block. A slight shoulder on the rear face of the mushroom head
supports and centers the front split ring. The rear split ring is
similarly held by an offset on the front face of the filling-in disk.

The gas-check pad of the earlier model is a disk of asbestos and
tallow; a later model is a composition of asbestos 3 parts, nonfluid
oil 1 part, and is marked on the edge and both sides in black letters
N. F. O. to distinguish it from the earlier model, compressed under
heavy pressure and covered with canvas. It forms a yielding medium
for the transmission of pressure to the block. Under the pressure
of firing, the plastic nature of the pad causes it to press outward
toward the gas-check seat and inward against the spindle, forcing .
the split rings firmly against theit seats and completely stopping
the passage of gas.

The spindle-ball washer consists of two steel rings, with a groove
cut in one face of each ring to form a pocket for twenty-three 0.3-inch
hardened-steel balls. The rings, with the balls between them, are
held together by a cylinder of ¢5-inch copper, which lines the bore
of the rings and has its ends flanged outward over their end faces.
The washer is interposed between the spindle nut and the breech-
block and reduces the friction between them when the block is
rotated. ' :

The spindle nut is screwed on the rear end of the stem of the
spindle with a left-hand thread, and holds the spindle in its position
in the block. It is provided with a screw slot and plainly stamped
to indicate direction of unscrewing.

The spindle key extends radially through the block carrier and
block, and its inner end enters the key seat in the spindle and pre-
vents the spindle from turning, thus holding the firing attachment,
which is attached to the end of the spindle, in a vertical position.
The spindle key also serves as a stop for limiting both rotation and
translation of the breechblock.

FIRING ATTACHMENT,

This attachment is intended for use with an obturating friction
primer, and it consists of the following principal parts: Slide, slide
housing, ejector, and firing leaf.

The housing is attached to the rear end of the spindle by means
of an interrupted screw thread, and is secured in place by a spline
screw.

The slide has a vertical movement in guides, which project from
the rear face of the housing, and its movement is limited by the
slide stop, which is a screw bolt on the right side of the housing;
its inner end projects into a groove in the side of the slide.



. Kt ”]P ‘u'k

0 the e - ‘

T upponys -
T Tases e ‘
M ‘W"'lx .
0N at tpe
“ranch, o (
Stoen fhe ol
N ~liog the e ‘
h "y over -
WD G- 1
SN eut g
T Le faee v ‘
e Slide .
*« Tanen
oot s Fadsen
“elor age ‘
Sy e
> SN . ‘

ey ‘

—{ v

’ COIDper
TSNS ) p‘
) o
TS
2 ew
fns
~ . _:._
—~ =
.
- r~
"- '_-v
-— ~- ‘.’. ~
cilpes

[
‘_



29

To CLosE THE BrEEcH.—Move the lever handle to the left as
ar as it will go. The action of the various parts of the mechanism
8 the reverse of that given above. When the breech is open it will
oe noted that the block is locked in the block carrier, and that until
it is unlocked relative motion of the lever handle with reference to the
block and carrier can not occur, so that the first movement of the
lever handle to the left swings the block into its recess and the carrier
against the face of the gun. The action of the latch now frees the
block from the carrier and locks the latter to the gun. Further
motion of the lever handle forces the block forward in the breech
recess and rotates it to its seat.

The movement of the lever handle to open or close the breech
aboye described is one continuous motion.

TO DISMOUNT THE MECHANISM.

To REMovE THE MEcHANIsM FrROM THE GUN.—Open the breech,
swinging the block clear of the breech recess; remove the block car-
rier hinge pin, driving it out with a bronze drift if necessary. Block
and block carrier are now free to be lifted from the gun.

To Remove OBTURATOR SPINDLE AND Gas CHEck.—Open the
breech, unscrew the spline screw in the slide housing, revolve the
housing 90 degrees to the right, when it may be drawn to the rear
from the spindle; unscrew the spindle nut and spindle-key screw in
the block carrier and remove the spindle key; the spindle, split rings,
pad, etc., are then free to be removed from the block. Spindle may
then be removed from block and parts of gas check from spindle.

To Remove SEGMENT AND Rack.—Remove the two segment and
rack securing screws.

To REMovE LEVER AND PintoN.—Remove segment and rack and
obturator, as described above; unscrew pinion-pivot nut; unscrew
and remove pinion pivot. Lever and pinion may now be removed
from the block carrier.

To REmMoVE Parts oF LaTcH.—Open breech; remove latch-lever
pivot screw. Latch spring, latch lever, and latch bolt may now be
removed from the block carrier.

To REMovE BREECHBLOCK FROM BLock CARRIER.—Remove seg-
ment and rack and latch bolt as described above. Block is now
free and may be lifted from block carrier.

Be careful not to remove the spindle nut or key before opening the
breech, as in that case the split ring will drop down and prevent the
withdrawal of the block.

TO MOUNT THE MECHANISM.

The converse of the above instructions should be followed in
assembling the parts of the breech mechanism.



Range table for the 5-inch siege gun.
M. V.=1830 F. 8. Shrapnel, weight, 45 Ibs.
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AMMUNITION.

The ammunition for the 5-inch siege gun includes primers, car-
tridges, projectiles, and fuzes.

GENERAL REMARKS.

Formerly the components of the ammunition for this gun were
packed separately and the projectiles were issued unfuzed. Now,
however, this ammunition is packed for shipment and storage in
wooden boxes, each containing two complete rounds, namely, two
projectiles, shell or shrapnel, filled and fuzed; two propelling charges
in hermetically sealed tin boxes, and three obturating primers (one
extra obturating primer) in a hermetically-sealed tin box. To open
these tin boxes, tear off the tin strip at the top; but this should not
be done nor the cover of -the fuze removed until the ammunition is
to be used. Care should be exercised in handling the pro;ectﬂes to

prevent injury to fuze.
PRIMERS.

These guns, model of 1890, are made with vents taking the regular
service friction primer No. 3, with screw thread, which is screwed into
its seat at rear of the vent and fired by lanyard attached directly to
the primer. The vents of guns, model of 1898, take the obturating
friction primer No. 4. This primer has no exterior thread and is
held in its seat by the firing mechanism to which the lanyard is

attached.
CARTRIDGES.

The charge of smokeless powder is put in a cartridge bag made of
raw silk. The cartridges are the full length of the powder chamber
and of such diameter as to contain the proper amount of powder.
The exact weight of the powder charge varies slightly with each lot
of powder. It is determined from the acceptance test of the lot and
gives the standard muzzle velocity for that particular lot. Each
cartridge has a small igniting charge of black powder so placed at
the bottom of the bag as to come in direct contact with the flame
from the vent.

PROJECTILES.

The projectiles provided for use with the siege gun comprise cast-

iron shell, common steel shell, and shrapnel.

CAST-IRON SHELL.

(Plate IIL]

The cast-iron shell is made of the best quality of charcoal iron. It
is 3 calibers in length, with an ogival head struck with a radius of 2
calibers. The rotating band of pure rolled copper is forced into an

10159—17—3
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undercut seat 1.5 inches from the base of the shell. The bottom of
the band seat in the shell is roughened to prevent slipping of the
band.

The walls of the cavity are lacquered to prevent danger of pre-
mature ignition of the bursting charge from friction with the walls of
the shell.

The shell complete, filled and fuzed, weighs 45 pounds. It is
painted the distinctive colors prescribed by the Ordnance Department.

COMMON STEEL SHELL.

[Plate IIL}

The common steel shell for use with the siege gun has a total
length of 12.65 inches and an ogival head struck with a radius of 2
calibers. The copper rotating band is seated in the same manner as
that of the cast-iron shell above described.

The cavity of the shell is 7.38 inches long and 3.15 inches in diame-
ter at its breech end, decreasing in size to the front. Its capacity is
35.83 cubic inches with fuze in place. The cavity is closed by a base
plug, which screws into the base of the shell. A shoulder on the
plug fits into a counterbore in the shell. When assembled it is pro-
vided with a base cover and calking wire to prevent powder gases
entering the shell cavity. ,

The base is tapped for either a medium caliber base detonating
fuze or a siege base detonating fuze, modified Peirce stock.

When finished, the cavity is lacquered to diminish danger of pre-
mature ignition of the bursting charge from friction, and the exterior
is painted colors prescribed by the Ordnance Department. The shell,
filled and fuzed, weighs 45 pounds. When these shells, filled with
high explosives, are fired from the gun, the entire base is covered with
a copper base cover, and a lead disk is fitted into a groove in the base.

THE FRANKFORD ARSENAL 5-INCH SIEGE-GUN SHRAPNEL, MODEL OF 1826.
[Plate IV.] '

The shrapnel consists of the following parts: Head, case, base, band,
central tube, balls, and separators.

The head is of cast iron, machined on the exterior, and has a
screw thread cut around its base for attachment to forward end of
case. The central tube is screwed into the base of the head, and
this, together with the cavity of the head, furnishes space for the
bursting charge, which consists of 12 ounces of black powder. The
powder chamber is lacquered to prevent danger of premature
explosion.

The case is made of steel tubing, machined inside and out and
threaded at its two ends for attachment to head and base. It is
weakened for fracture by 11 longitudinal grooves cut on the inside.
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These grooves are V-shaped, and their depth increases from 0 at the
rear to 0.12 inch at the forward end of case.

The case contains the filling, which consists of 280 }-inch balls,
42 to the pound, and 59 cast-iron separators. The balls are made
of an alloy of 15 parts lead and 1 of antimony. The separators
are segmental rings, with hemispherical sockets in upper and lower
surfaces to receive the balls.

The separators prevent deformation and relative motion of the
balls under shock of discharge, and increase the effect of explosion
by furnishing additional fragmerits.

The bottom separator has lugs which fit in recesses cast in the
base and prevent relative rotation of interior filling.

The top separator has a flat surface on which the base of the head
rests when shrapnel is assembled.

The base is of cast iron, finished on the exterior and threaded to
fit the rear of the shrapnel case. Recesses to receive the lugs on bot-
tom separator plate and sockets for first layer of balls are cast in
its upper surface. The base supports the shrapnel case under the
rotating band.

The rotating band is of copper, 0.6 inch wide and 0.155 inch thick,
and is shrunk on its seat. The band seat is knurled, and after the
band is shrunk in place and the base and case assembled the band is
passed through a die to force the copper into the knurlings.

The central tube is of brass. It is screwed into the base of the
head and has its lower end closed. The object of the tube is to
place part of the powder charge in the center of the shrapnel, giving
more fragments on explosion.

In assembling the shrapnel in manufacture, the base and case
(the latter with band shrunk on) are first screwed together; then the
filling, previously packed and compressed by applying to it longi-
tudinally a pressure of about 10,000 pounds, is placed in the body
and the head screwed on. The preliminary compression of filling is to
solidify it by producing contact of iron on iron throughout the mass.
When the head is screwed on, close contact between base of head
and top plate of filling is essential, and is generally produced by
interposing sheets of paper or of thin metal between them. When
properly packed, the filling acts as a solid mass under the shock of
discharge; the pressure due to inertia of the filling is borne entirely
by the base, and no relative motion of the parts of the filling takes

lace.
P The total number of balls and individual pieces in a complete
shrapnel is 344. The usual number of fragments (including balls)
on explosion is about 600.

The total weight of the 5-inch shrapnel is 45 pounds, includine
fuze and powder charge.
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FUZES.

BASE PERCUSSION FUZE, MEDIUM AND MAJOR CALIBERS, WITH SEMPLE
PLUNGER.

This fuze is used in the cast-iron powder-charged shell.

This is a centrifugal fuze; that is, it depends upon the rotational
velocity of the projectile for its arming. The fuze body and primer
parts do not differ from those of the ring-resistance fuze. The primer
composition is a mercuric fulminate composition consisting of —

50 parts glass.
40 parts fulminate of mercury.

20 parts chlorate of potash.
30 parts sulphide of antimony.

The Semple type of centrifugal plunger is used, and its springs are
designed for the shell to function by the velocity of rotation of the
shell. This fuze consists of the following parts:

a, body, hrass.

b, closing cap screen, brass.

¢, primer shield, brass.

d, primer body, brass.

e, primer disk, paper.

f, primer-closing screw, brass.

¥, reenforcing charge, Joose shrapnel powder,
h, end closing disk, brass.

i, plunger, brass.

k, plunger housing, brass.

1, firing pin, brass.

m, firing pin fulcrum.

n, safety pin, brass.

o, safety-pin spring, brass.

P, restraining spring, brass.

q, restraining spring housing, brass.

The plunger j is provided with a slot to receive the firing pin 1,
which is mounted on the fulcrum, and kept in the unarmed position
by two safety pins in recesses on opposite sides of the plunger and
held in the hole in the firing pin by the tension of the springs o.
The centrifugal force due to the rotation of the projectile forces
the pins outward against the tension of the springs and releases
the firing pin, which is also swung into its armed position by the
centrifugal force acting on it. The entire plunger and housing is
held to the rear by two springs p, pressing on the closing screw
through the housing q. Rotation of the plunger is secured by a
brass piece in the shape of two jaws fastened in the bottom of the
fuze cavity. The threads of this fuze are 12 to the inch and 1.5
inches in diameter.
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BASE DETONATING FUZE, MEDIUM CALIBER.

This fuze is used in the steel shell. No information as to the con-
struction of this fuze is issued.

For shrapnel the 45-second combination fuze is used. It is a point
insertion fuze and combines the elements of time and percussion
arranged to act independently in one fuze body. It contains two
plungers and two primers. The concussion plunger arms itself and
fires the concussion primer on shock of discharge in bore of the piece,
and ignites the time element. The percussion plunger is armed by
the shock of discharge, and fires its primer on impact.

FRANKFORD ARSENAL 45-SECOND COMBINATION FUZE.
[Plate IV.]

The fuze consists of the following parts, assembled as shown in the
drawing:

a, body, bronze.
a’, stop pin, brass.
b, closing cap, brass.
b’, vents in closing cap.
b?, safety wire.
¢, upper time-train ring, Tobin bronze.
¢/, washer for time-train ring, graduated, felt cloth.
d, time-train ring, graduated, Tobin bronze.
d’, washer for body, felt cloth.
d?, rotating pin, brass.
e, concussion plunger.
e’, concussion resistance ring, brass.
f, firing pin, brass.
g, vent leading to upper time train.
h, compressed powder pellet.
i, upper time train, compressed powder.
j, compressed powder pellet in vent leading to lower time train.
j/, compressed powder pellet in lower time-train vent.
k, lower time train, compressed powder.
1, brass disk, crimped in place.
m, compressed powder pellet in vent o.
o0, vent leading to magazine.
P, powder magazine.
q, percussion plunger.
1, percussion primer.
8, vents leading from percussion primer to magazine.
u, bottom closing screw, brass.
v, washer for closing screw, muslin.
w, washer for closing screw, brass.

This fuze is a low-resistance type and is provided with a safety
wire, b?, passing through the closing cap and concussion plunger,
which renders transportation and handling safe. This fuze can be
reset as many times as desired. The body, a, of this fuze is machined
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from a bronze casting. The time-train rings ¢ and d are turned from
hard-rolled rods of Tobin bronze. An annular groove in the shape
of a horseshoe is milled in the lower face of each of the time-train rings
Mealed powder is compressed into these grooves under a high pres-
sure, forming a time train.

The time element of this fuze is composed: principally of the fol-
lowing parts: The time or concussion plunger e, the concussion resist-
ance ring e, the firing pin f, the vent g leading to the upper time
. train, the compressed powder pellet h, the upper time train i, the vent
j, the lower time train k, the compressed powder pellet m in the
vent o, leading to the powder magazine p.

The plunger e is cylindrical in shape and contains the percussion
composition in a recess at its base. The weight of the plunger rests
upon the concussion resistance ring e’, which keeps the primer from
contact with the firing pin. At discharge of the gun the resistance
of the ring is overcome and the primer is exploded by contact with
the firing pin. '

As stated above, the annular grooves into which the meal powder
of the time train is pressed are in the shape of a horseshoe, a solid
portion being left between the ends of the groove in each ring or
disk.

The upper time train ring ¢ is prevented from rotating by pins
which are halved into the fuze body and the inner circumference of
the ring.

The vent g is drilled through the walls of the concussion plunger
chamber and is exactly opposite a hole in the inner surface of the upper
time train leading to the end of the train from which the direction
of burning is anticlockwise.

The hole j is drilled through the upper face of the lower time-train
ring d to the end of the lower time-train groove, from which the direc-
tion of burning is clockwise. The lower time-train ring is movable
and is graduated on its outer edge in a clockwise direction from 0 to
45, each full division corresponding to 1 second time of burning in
flight ; these divisions are subdivided into 5 equal parts corresponding
to one-fifth second. A radial pin d? is provided in the lower ring
for engagement with a notch in the fuze setter for setting the fuze.
A line on the lower flange of the fuze stock is the datum line for fuze
settings.

The vent o is drilled through the flange of the fuze stock to the pow-
der magazine p and leads to the same end of the lower time train
as the vent j—that end from which the direction of burning is clock-
wise—when the fuze is at its ‘‘zero” setting.

The safety wire being removed, the action of the fuze as a time
fuze is as follows: ‘
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Assume first the ‘‘zero’” setting as shown on the figure. At dis-
charge of the gun the time plunger arms and fires its primer. The
flame from the primer passes out through the vent g, igniting the
pellet h, the end of the upper time train i, down through the vent j
to the end of the lower time train k, and thence through the vent o
to the magazine p, the flame from which is transmitted to the base
charge in the shrapnel. It will be seen that for the ‘‘zero’’ setting
of the fuze the origin of both upper and lower time trains are in jux-
taposition. Assume any other setting, say 12 seconds; the vent j
has now changed its position with respect to the vent h leading to the
beginning of the upper time train, and the vent o, leading to the
powder magazine p, both of which points are fixed by the angle sub-
tended between the 0 and 12-second settings. The flame now passes
out through vent g and burns along the upper time train in an anti-
clockwise direction until the vent j is reached, where it passes down
to the beginning of the lower time train and burns back in a clock-
wise direction to the position of the vent o, whence it is transmitted
by the pellet of compressed powder m to the powder magazine p.

For the 45-second setting the vent j leading to the beginning of the
lower time train is opposite the end of the upper time train, and the
end of the lower time train is opposite the vent o leading to the
powder magazine. It will now be seen that to reach the magazine p
and burst the shrapnel the entire length of time train in both rings
must be burned.

As already stated, the annular grooves in the lower face of each
ring for the powder trains do not form complete circles, a solid por-
tion being left between the ends of the grooves in each. This solid
portion is utilized to obtain a setting at which the fuze can not be
exploded, known as the ‘‘safety point.”

This point is marked by a line on the outer edge of the movable
time train, surmounted by an ‘‘S;”’ and is located about halfway
between the zero mark and the 45-second graduation. When this
point is brought opposite the line on the lower flange of the fuze
body, the vent j is covered by the solid metal between the ends of
the upper train and the vent o leading to the powder magazine p is
covered by the solid metal between the ends of the lower or movable
time train.

At the safety setting it will be seen that the upper train may burn
entirely out in case of accidental firing of the time plunger or in case
it may be desired to burst the shrapnel by impact or percussion with-
out the flame being able to reach the magazine p.

The cloth washers ¢’ and d’ are glued to the upper face of the
graduated time-train ring and to the upper face of the flange on the
fuze stock. These surfaces are currugated, as shown, to make the
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washers adhere more strongly. The function of the washers is to
make a gas check and prevent premature action of the fuzes.

The compressed pellet j’ in the vent leading from the outside to the
beginning of the lower time train is to release the pressure of the
gases due to the burning train. The gases from both time trains
escape into the outer air through the annular spaces shown in the
illustration and the vents b’ in the closing cap.

The percussion element of this fuze, as shown in the plate, consists
of a percussion plunger q and an ordinary percussion primer r.

The system of vents through the walls of the fuze shown in fig. 2
conduct the flame from the percussion primer to the magazine p.

The bottom closing screw closes the percussion-plunger recess and
-keeps the powder in the magazine. The muslin washer v is coated
with shellac and held in place by the brass washer w, over the outer
edge of which a projecting lip is crimped.

These fuzes are issued assembled in shrapnel. For transportation
in limbers and caissons the fuze should always be set at the safety
point.

The fuze is provided with a waterproof hood of thin brass, hermet-
ically sealed. The hood should be stripped off before an attampt is
made to set the fuze.

CaurioN.—Whenever a round of shrapnel ammunition has been
withdrawn and the safety wire b? removed from the point of the
fuze, it should never be replaced in the ammunition chest until the
safety wire has been reassembled in the point of the fuze, in order to
lock the concussion plunger in place.

THE HAND FUZE SETTER.
[Plate V.]

The hand fuze setter provided for the 45-second fuze consists prin-
cipally of an aluminum case (55 A) having a serrated rim forming a
handle for turning; a range ring (54 FA) mounted on the range-ring
carrier (54 LA) which is operated by the knob (54 A) on the range
worm (54 F); a corrector scale (54 Z) mounted on the corrector scale
support (54 KA), which is operated by the knob (54 A) on the cor-
rector worm (54 G) and a guide plate (54 JA) which rests on the
projectile. 4

A slot is cut in the range-ring carrier (54 LA), which engages
with the pin on the graduated time-train ring of the fuze. A stop
pin (54 K) is attached to the corrector-scale support (54 KA) and
engages with the stop pin of the fuze to limit the motion of the
fuze setter.

The range worm (54 F) and corrector worm (54 G) are mounted
eccentrically in the range-worm case (54 H) and the corrector-worm
case (54 J). Upon rotation this provides an adjustment to accom-
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modate slight variations in machine operations and to take up for
wear between the teeth of the worms and gears.

The range-worm adjusting screw (54B) and the corrector-worm
adjusting screw (54C) have fiber washers fitted iv the end which
bear on the collar of the range and corrector worms for taking up
the end motion and to provide sufficient friction to resist accidental
turning.

Clamp plugs (54 L, M, N, P) are provided for locking the range
and corrector-worm cases and the range-worm and corrector-worm
adjusting screws.

The index bar (54Q), which is attached to the case by two index
- bar screws (55D), carries a range index (54R), which slides on its
beveled sides to register with the scale for the desired zone and is
held in position by the index plunger being forced into notches in
the index bar by the index-plunger spring.

The range ring (54FA) has five scales for zones 1, 2, 3, 4, and 5.
The scale for each zone is graduated for ranges corresponding to the
maximum and minimum elevations (65° and 45°). The least divi-
sion is 50 yards. The corrector scale has 120 equal divisions num-
bered each 10 divisions, 60 being the normal position fer a suitable
height of burst. It is used to vary the height of burst of shrapnel
" and to compensate errors made in determining the angle of sight
and variations in the rate of burning of the time train of the fuze.
The guide plate (54JA) is attached to the bottom of the case and
bears on the projectile.

OPERATION.

First. Set the range index on the index bar to indicate the zone
corresponding to the powder charge used.

Second. Turn the knob of the range worm until the required range
on the range ring registers with the range index.

Third. Turn the knob of the corrector worm until the index on
the case registers with the line on the corrector scale which indicates
the desired correction for height of burst.

It should be remembered that 60 is the normal position for how-
itzers, mortars, and mountain guns for a suitable height of burst.
An increased reading on the corrector scale increases the height of
burst or shortens the range to point of burst; a decreased reading of
the corrector scale decreases the height of burst or increases the range
to point of burst. To set a fuze, first remove the waterproof cap,
withdraw the safety wire, place the hand fuze setter over the fuze
and turn until the slot in the range-ring carrier engages with the pin
on the graduated time train ring of the fuze. The base plate and

1 The scales for zones 2 and 5 are placed at the outer edge of the ring, those for zones 1 and 4 at the mid-
dle part, and that for zone 3 at the inner part.

r



42

the upper part of the range-ring carrier will then bear firmly on the
projectile. Then turn the fuze setter in a clockwise direction, as
indicated by the arrow on the top of the case, until the stop pin on
the corrector-scale support engages with the stop pin on the fuze
and further motion is prevented.

(An index to register with a line on the fuze to indicate when the
stop pin on the fuze and fuze setter are in contact is at.ached to the
corrector scale. This pointer was added because the movable ring
of the fuze sometimes sticks to such a degree as to indicate that the
stop pin on the fuze and the fuze sotter are in contact.)

Cards for rocording the results of tests of fuze setters are furnished
by the Ordnance Department for each size of gui or howitzer on
which problems are given as indicated below. The examples given
below are for the 6-inch howitzers. The cards for other calibers will
be similar. :

Hand fuze setter for 31-second combination fuze—Calculated fuze settings for 6-inch

howit:er.
1
i Calculated settings.
Range. ’ Corrector. |
. | Zonme 1, ' Zone 2, Zone 3.
60 I 0 0 0
10 | 8.9 7.04 6.08
90 , 18.26 8. 85 5.94
60 I............ 2.5 13.56
T P .47
[ N 31.18
|

To check the fuze setter, set the range ring and corrector scale to
the readings given. Set the fuze with the fuze setter and compare
the setting of the fuze with the result in the table. Use shrapnel
and not a drill cartridge in making this test. When the rage index
registers with 0 on the range ring and the corrector scale is set at 60,
the fuze will be set at 0 and will explode immediately on leaving the
gun. When setting a fuze to explode on impact or for safe trans-
portation, set the range index at S and the corrector scale at 60.
Great care should be exercised in making this setting and to replace
the safety wires before transporting.

ADJUSTMENT.

As the parts are adjusted by the manufacturer before issue and
ample provision made for lubricating the parts by filling the interior
of the case with a heavy grease, there should be but little need for
adjustment for a long time.

Two oil holes closed by screws (55E and 55H) are provided in the
case (55A) for emergency use only.
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Reference marks are placed on the case and worm cases to indicate
the normal adjustment.

Should backlash appear, it may be due to end wear between the
collars of the worm and case or wear between the teeth of the worm
and case.

To remove end play, loosen the clamp-plug screw about one com-
plete turn, then turn the adjusting screw (using a screw driver for
the corrector-worm adjusting screw and a pin for the range-worm
adjusting screw) until the end play is removed and there is sufficient
friction to prevent accidental rotation of the worm: then if there
still be a very little backlash it may be removed by loosening the
worm-case clamp plug, and rotating the worm case in which the
worm is eccentrically mounted in order to move the worm in closer
contact with the gear. This latter adjustment will seldom need be
made.

The clamp-plug screws must be firmly tightened after this adjust-
ment in order to secure the adjusting screws and worm cases against
rotation.

ADAPTABILITY TO OTHER GUNS.

This fuze setter is adaptable to all projectiles using the 45-second
combination fuze by using suitable range ring, corrector scale, guide
plate, and index bar. The corrector scale for howitzers and mortars
has 120 graduations, 60 being the normal. The corrector scale for
guns has 60 graduations, 30 being the normal.

The range ring for howitzer has three scales engraved thereon which
correspond to the ranges for the three zones.

The range ring for guns has but one scale graduated thereon. The
index bar for howitzers has a sliding-range index. The index bar for
guns has a fixed projecting arm on which the index is engraved. The
guide plates are suitably marked for the projectile to which they are
fitted. The range rings and corrector scales are marked with the
name of gun or howitzer with which they correspond.

DISASSEMBLING AND ASSEMBLING.

To disassemble, remove the index bar (54Q), which is held in
place by two index-bar screws. Take out the range-ring screws
(55C) and corrector-scale screws and remove the range ring and
corrector scale. Remove the guide-plate screws (55H) and guide
plate (564JA). Drive out taper pins and remove knobs (54A) from
corrector worm (54G) and range worm (54F). Loosen range-worm
adjusting clamp screw and corrector-worm adjusting clamp screws.
Remove worm-adjusting screws (54B) (54C). The worms may
then be removed by turning. The corrector-scale support and the
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aunge-ring carrier may then be removed. To remove the range-worm
case (54H) and the corrector-worm case (54J) loosen the range worm
case clamp screw and corrector worm case clamp screw (55F) when
the worm cases may be removed.

Assemble in reverse order, noting the index marks on the worm
cases and fuge-setter case which indicate the original setting of those
parts. '

The nomenclature given below should be used when ordering spare
parts:

Symbol. Name of piece.
(55 A) Case.
(55 B) Index bar (for guns only).
(85 C) Corrector-scale screw.
(55 C) Range-ring screw.
(55 D) Index-bar screw.
(55 E) Oil-hole screw.
(55 F) Corrector worm case clamp screw.
(55 F) Corrector worm adjusting screw clamp screw.
(55 F) Range worm adjusting screw clamp screw.
(55 F) Range worm case clamp screw.
(55 G) Stop-pin screw.
(55 H) Guide-plate screw.
(54 A) Worm knob.
(54 B) Range-worm adjusting screw.
(54 C) Corrector-worm-adjusting screw.
(54 D) Range-worm washer.
(54 E) Corrector-worm washer.
(54 F) Range worm.
(54 G) Corrector worm.
(54 H) Range-worm case.
(54 J) Corrector-worm case.
(54 K) Stop pin.
(54 L) Range worm adjusting screw clamp plug.
(54 M) Range worm case clamp plug.
(54 N) Corrector worm adjusting screw clamp plug.
(54 P) Corrector worm case.clamp plug.
(54 Q) Index bar (for howitzers only).
(54 R) Range index.
(54 S) Index plunger.
(54 T) Index-plunger spring.
(54 X) Corrector scale (for 4.7-inch howitzer).
(54 DA) Range ring (for 4.7-inch howitzer).
(54 HA) Guide plate (for 4.7-inch howitzer).
(54 KA) Corrector-scale support.
(54 LA) Range-ring carrier.
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Both ends and sides of the box are marked with conspicuous
characters to facilitate the rapid identification of the ammunition
contained therein. The conspicuous marking consists of the following

symbols: z 5G *

The shell and flame are always in red for mobile artillery ammuni-
tion. The numeral “5’’ refers to the caliber and is in red for
shrapnel and in black for common shell.

. The star when present in the conspicuous marking indicates that
the projectiles are provided with tracers. A red star indicates a
night tracer and a black star a day tracer.

In addition to the conspicuous marking the quantity and type of
ammunition are indicated without symbols by the marking, “1 com-
mon shrapnel,”” etc., so that in case one is not familiar with the con-
spicuous marking system he can immediately ascertain the key by
this additional marking. Similarly, the word “Tracer” is added in
amplification of the star symbol.

Also on both ends of the box the “Lot” followed by a number
appears. This refers to the ammunition lot, and in case of any
trouble arising with regard to the functioning of the ammunition this
lot number should be quoted in the report.

On the sides of the box similar markings are found, accompanied
by a pictorial, stenciled symbol indicating the type of projectile, the
tracers, and the fact that the ammunition is separate loading.

SUBCALIBER FIRING ATTACHMENT.
[Plate VI1.]

This attachment for the model of 1890 gun is designed for the use
of .30-caliber rifle ammunition and consists of the rifle barrel the axis
of which is centered in the bore of the gun by means of the muzzle
sleeve, the breech plate, and the breech-plate sleeve. The connecting
tube which screws into the muzzle sleeve at one end and into the
breech plate at the other end binds the parts together.

For the model of 1898 gun the breech plate and breech-plate sleeve
are omitted, and in their place are the breech and chamber sleeves.
These are held in place by three screw clamps, which admit of adjust-
ment.

In the model of 1890 the breech plate has three elongated slots and
three screws and washers for the purpose of adjustment.

The connecting tube is shortened for the model of 1898 gun to
22.675 inches.

The muzzle sleeve is the same for both models.
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To fit the attachment to the gun, throw the block clear open, insert
the muzzle sleeve, push forward, and turn in place the same as the
block. )

The attachment is furnished with a wrench for the purpose of
starting it when it is desired to remove it from the gun.

One attachment will be furnished for each gun in the battery.

The annual allowance of ammunition for subcaliber practice is
500 rounds caliber .30 ammunition per gun.
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5-INCH SIEGE-GUN CARRIAGE, MODEL OF 1896.
) [Plates VII and VIIL]

Nomenclature, etc.

Name of part.

Parts of trail.

te.
QUi c0oveeenseneraanennan
Gun-rest bracket
Front-transom bracket.....
Wheelguards...............
Lunette plate...
Lash-chain eye.
Trall-shoe plate.............
Maneuvering bracket
Trail-compartment plate, upper.
Trail-compartment plate,lower.
Trail-compartment housing...
Trail-compartment cover...
Pintle thimble..............
Maneuvering bolt...
Maneuvering rollers...
Maneuvering-bolt nut....
Traveling trunnion bracke
Trunnion beds.....
Trunnion-bed bolt
Cap-square eyebolts
Cap squares
Cap-square bolt keys. ..

Cap-square bolt keys, chains, and eye studs..
Axle plate, upper
Axle plate, lower
Axle blocking

Step plate.
Risgrp

Hinge eyes.
Hinge pins
Hinge pin.
Yale padlock,

.| Riveted to flasks......

..| Riveted to bracket plate.
.| Piston-rod eye to bracket

Location, etc.

Form trail

Riveted between flasks. .
Riveted between flasks

Riveted to rear transom
Riveted to top of flasks..
Riveted to bottom of flas
Riveted to top plate. ..
Riveted to bracket plat

Material.

.-| Rivetedtotopplate................... Steel.
..| Riveted totop plate................... ' Steel.
..| Riveted to gun-restbracket........... Wood
..| Riveted to reinforce plate............. Steel.
..| Riveted tofront transom............. Bronze
...| Riveted to flasks.......ccoeeineniaann. Steel.
...| Riveted to bottom plate............... Steel.
...| Riveted tolunette plate............... Steel.
...| Rivetod to bottom plateand flasks....! Steel.
...| Riveted tosboeplate.................. Steel.
...| Riveted between flasks................ Steel.
...| Riveted between flasks................ Steel.
--| Riveted to top plate................... Steel.
..| Hinged tohousing............cc....... ! Steel.
.| Riveted tolunetteplate............... Brenge.
.| Throughtrail..... ... .....cooentn Steel.
.. Endsofbolt..............oooiiiiiiit Bronze.
.| End of bolt... Steel.
Bolted to flask: Brongze
Bolted to flasks teel.
Beds to flasks... Steel.
Cap square to be Steel.
n trunnion bed: Steel.
Ineyebolts...... Steel.
Stud screwed into flasks. Steel.
Between flasks and axle............... Steel.
.| Riveted toupperplate................ Steel.
Botween axleplates...........c.cuun.. Steel.
.| Hinged to riser.... Steel.
Hinged to hinge oy Steel.
Riveted to reinforco p! Steel.
Riveted to step plate... Steel.
Riser to step plate and Steel.
.| Step plate to hinge plato. .. .| Steel.
In hinge-pineye..................... Steel.
.| Hinged toriser............cccccoueee. Steel.
Hinged to eyes.... ...| Steel.
Riveted to top plate. Steel.
Riser to step plate an Steel.
Step plate to eyes. Steel.
In e-plneye.........coooiiiiin Steel.
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Nomenclature, etc.—Continued.

S Pt et B Bt DD M e G0 Pt L el el Ll Y DA DO DO DO DD D =

RO DD 00 b bk bt sttt b ) N bt b btk DN i DD et

Ptk ek ok o o o i ot

Name of part. Location, etc. Material
Wheels and axle,
AXI@..on e Between axle plates.........
Brake eye straps. ... Shrunk on ends of axle. ..
Brake eye-strap keys.. Axletoeyestrap.............
Wheels. .......... On axle spindles............... ...
Linchpins. ... Ends of spindles...................... .
Linchpin clasps. Riveted to linchpins .
Linch washers. . Between nave and linchpin............; Steel.
Washers Between linch washer and nave....... Vlﬁlgamzed
. er.
Cylinder. Undercarriage...........c.c..oounenn Steel.
ront cap End ofeylinder....................... Steel.
Rearcap.. End ofcylinder....................... Steel.
Gland. ... Screwed intorearcap................. Bronze
Cap packing Inrearcap........co.cooiiiiiiiiiiinnn. Leather
Packing rin, J{Inrearcap................ooiiill Brass.
Supportmg J{ Oneylinder.................. ... Steel.
Side straps......... . On supporting bands.................. Steel.
Split kevs for above. . e(s);:tomng bands.........o....... Steel.
Pintle block . ...... . Bolt latform.................... Cast iron
Pmtle-block bolts .| Block toplatform..................... Steel.
Pintle............ .| In pintle blocks....................... Steel.
Pint.le set screw . .| In pintle blocks.........ccoeiieiian... Steel.
Pintle yoke....... Between side straps................... Steel.
Split keys for yoke. . JOnyoke....coooiiiiiiiiiiii Steel.
Piston for buffer.. . Inecylinder...................o... Steel.
Packing for piston Cnpiston........c.. it Bronze.
Piston spline screw . Piston to pistonrod.........._........ Steel.
Piston rod...... Fastened topiston.................... Steel.
Piston-rod eye End of pistonrod..................... Steel.
Throttlingbar..................... ... Bolted inside cylinder................. Steel.
Screws for bar.
Long : Bar to cylinder

Countersunk head ..
Washers for screw bolts.
Filling and drain plugs. .
Traveling axle bracket. .
Bolts for above.......
Y oke suspension bolt.
Suspension-bolt pin...
Slit key for above.............coiiiiiiiii.

Elevating apparatus.

Fork bolts
Fork bolt..............
Breech-strap eye washers.
Breech st rap .........
Inner screw .
Outer screw ..

Intermediate gear.

gpur gear.].(.
pur-gear ke,
rank shaft

Road brake.

Handwheel sleeve bracket
Bolts for above.

Handwheel sleev
0Oil plug for above
Handwheel. ..

Handwheel col
Handwheel collar-nut set
Brake screw
Brake truss...

.| Bearings to ﬂasks

Bar tocylinder. .
Bar to cylinder
Bar to cylinder.
Screwed into eylinder.................
Boltedonaxle................... ...
Bracket toaxle............ooiiil
Yoke to bracket.......................
Onbolteye...........ooooooeiiiii..
Inpineye.....ccoooviiiiiiiianian..

Flasks to elevating screw..............
Forkstoflasks.......................
Fork to elevating screw...............
On fork bolt
Ineyewashers...............coooooue

.| Inside outer screw....................

Screws in crosshead
Journaled between flasks..............
Bolted inside flasks...................

On crossh

Bolted to axle plate...................
Bracket to plate........... .

Between bracket and plate.
In sleeve oil hole. ........
Mounted in sleeve

Front of handwheel
Collar to handwheel.
Screws into handwhee
In slots in flasks.....
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Nomenclature, etc.—Continued.

Nbl:;.l Name of part. Location, etc. Material,
Road brake—Continued.
2 | Brakestops.................... . -.] Riveted to truss... -
1 | Brake-truss pin. ..| Truss toscrew........ .
2 | Brake springs. . ..| Between truss and shoes Steel.
4 Brakepins...........o.oLL Springs to truss and to shoes. . .| Steel.
2| Brakehinges................................ Riveted to flasks.........cccccenunnnn.. | Steel.
4 | Brake-hingepins............................ Leverstohinges............ccooeaennn | Steel.
4 | Brake-levereyes............................. Screwed and riveted to tubes......... | Steel.
4 | Brake-lever tubes. e ... Su%port brake shoes.................. Steel.
2 | Brake shoes. ... ..| End of brake levers................... Bronze.
2 | Wearing shoes..... .| Bolted to brake shoes. ... Wood.
4 | Wearing-shoe bolts Brake shoe to wood shoe. Steel.
2 | Brake-lever fastenings. Eyebolts on flasks. .. Steel.
2 | Keys and chains for above.. Fastened to flasks.... Steel.
2 | Brake-spring fastenings....... ..| Eyebolts on flasks. .." Steel.
9| Splitkeys....ccoeuerinnieiiiinnan... R Forallpins............o.cooiiiiiinias Steel.
Altachments for—
2 | Rammerstaves,front....................... Riveted toflasks...................... Bronze.
2 | Rammer staves, rear. . .| Riveted to flasks....... .. Bronze.
1 | Roller handspike, front Riveted to axle plates Steel.
1 | Roller handspike, rear. Riveted to flasks. .. Steel.
1 | Key and chain for above. .. Fastened to flasks. . Steel.
1 | Maneuvering handspike, front .1 Riveted toaxle plates. . ..| Steel.
1 | Maneuvering handspike, rear................ Riveted to flasks......ccceevuieanaenn. Steel.
1| Key and chain forabove.................... Fastened toflasks..................... Steel.
1| Nameplate...........oooiiiiiiiiiina... Fastened to right flask................ Bronze.
2 | Armament chests,front..................... Riveted toflasks. ........o.oooeeeen... Steel.
2 | Armament chests,rear...................... Riveted toflasks...................... Steel.

DESCRIPTION OF THE CARRIAGE.

[Plates VII and VIIIL.]

This carriage is used for both models of the 5-inch siege gun and
is known as the model of 1896 carriage.

The carriage consists essentially of two flasks mounted upon an
axle and wheels.

The flasks are 3-inch steel plates, placed 15.1 inches apart. They
are parallel throughout, and are connected by the bottom and top
plates, the front and rear transoms, and the axle plates. The
front ends are reenforced on the outside by two 3-inch brace plates,
riveted to the flasks, and extending from the axle to the trunnion
beds. The lower edges of the flasks and brace plates are flanged and
riveted through the flanges to the axle plates. The flasks have
2-inch flanges turned inward along their lower edges, and the bottom
plate, made of }-inch sheet steel, is secured by $-inch rivets to these
flanges. Along their upper edges the flasks have similar flanges
turned outward, to which the top plate, } of an inch thick, is secured
by 3-inch rivets. This plate extends from the end of the trail to &
point opposite the elevating-screw crosshead. The front end is cut
out to clear the end of the elevating screw as it is swung into its
traveling position.

The trail terminates in a forged-steel shoe plate 3 inch thick, se-
curely riveted to the bottom plate and the flask flanges.
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The lunette plate is a separate plate on the underside of the trail
in front of the shoe plate. A circular projection is let into the bot-
tom plate, while the lunette plate proper is riveted to the flask flanges
and the bottom plate. The lunette hole, 23 inches in diameter, is
bored through the reenforced part of the plate.

A lash-chain eye, riveted to the front end of the lunette plate, is
provided for the limber lashing chain.

The maneuvering bolt passes through the flasks and projects from
the trail on each side, the flasks being stiffened at these points by
projections from the trail shoe plate, which extend above the maneu-
vering bolt and are riveted to the flasks. The maneuvering bolt
is fitted at each end with bronze maneuvering rollers.

A bracket, called the maneuvering bracket, is riveted to and
projects to the rear of the shoe plate, and affords a point of applica-
tion for the roller handspike.

The front transom, # of an inch thick, lies between the flasks on
a line from the trunnion beds to the axle and is secured to each
flask by six $-inch rivets. The rivets pass through flanges on the
transom and through the flasks and brace plates. The transom
is cut out above to clear the piece in its traveling position and has
a bracket riveted to it which forms a support for the gun in the
traveling position. The transom is cut out below to diminish the
weight.

The rear transom, of 3-inch steel, is riveted by $-inch rivets to
each flask and stiffens them in the section between the trunnion
beds and the elevating screw. The upper end is cut out to clear
the piece in the traveling position. The lower end has riveted to
it a hardwood block, which acts as a buffer to protect the threads
of the elevating screw when in traveling position.

Each trunnion bed is made by bending a steel T bar, and is fas-
tened by four 0.75-inch bolts through its web to the brace plate
and flask. The bolts are provided with lock nuts. The exterior
bolts carry the eyebolts to which the cap squares are secured. The
cap squares are keyed on the eyebolts by the cap-square bolt keys.
Eaeh bolt key is secured by a chain to an eye stud screwed into the
brace plate. '

In traveling position the trunnions rest in a pair of bronze trav-
eling trunnion brackets secured to the upper edges of the flasks
by five bolts each. These brackets are located 30 inches to the
rear of the firing trunnion beds, so as to distribute the weight more
equally between the carriage and limber wheels. Their location also
lowers the center of gravity of the piece, with resultant increase of
stability in traveling.

10159—17——4
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The flasks are attached to the axle by means of the axle plates,
The top axle plate rests directly upon the axle—a solid steel one
4 inches in diameter. The lower axle plate is formed to fit closely
the underside of the axle and is securely riveted to the top plate.
~ The flasks and brace plates are riveted through their flanges to the
axle plates.

Heavy eye straps, shrunk and keyed on the ends of the axle,
abut against the axle plates and form bearings for the inner ends of
the nave boxes and wheels.

The wheels are of the Archibald pattern and have metal naves,
wooden spokes and fellies, and steel tires. They are 60 inches in
diameter, with 1-inch dish. The nave box is 12.75 inches long and
is connected with the fellies with 16 spokes, each 2 inches thick. The
steel tire is 4% inches wide and # inch thick and is bolted to the
fellies. Each wheel weighs 335.5 pounds.

The wheels are retained on the spindle of the axle by linchpins
and drag washers. The linchpin is an eye pin of circular cross sec-
tion. Mounted on a rivet through the eye is a semicircular clasp,
which is passed around and under the spindle after the linchpin is
in its seat. To reduce friction a leather or vulcanized-fiber washer is
placed between the drag washer and the end of the nave. .

The recoil is checked by the hydraulic buffer, which consists of
a steel cylinder with a bore 5 inches in diameter and 42 inches in
length. The cylinder has supporting bands with heavy eye lugs
fitted to its front and rear ends and side straps keyed to these eye
lugs. The straps project beyond the front end of the cylinder and
terminate in eyes. A cast-iron pintle block is securely bolted to the
gun platform between the wheels. A crosshead or yoke, carrying
journals to fit the side-strap eyes, is fastened to the pintle block by
a single stout pin, called the pintle, which forms the axis about which
the yoke is free to move when the carriage is traversed. A set screw,
engaging in an angular groove in the pintle, secures it to the pintle
block.

The side straps are keyed to the eye lugs of the supporting bands
and to the yoke journals by split keys.

The piston head is a bronze-packed steel head, shrunk on the front
end of the piston rod and held in position by a spline screw seated
half in the rod and half in the head. The rod passes through a stuff-
ing box in the rear cap of the cylinder and terminates in an eye, This
eye is connected by the firing-bracket pin with the firing bracket,
which is riveted to the firing-bracket plate on the trail.

An obturator bar, screw-bolted in the inner wall of the cylinder, is
made with a varying cross section for changing the size of the orifice
for the flow of the liquid past the piston head, so as to make the
resistance uniform.
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The stuffing box in the rear cap of the cylinder contains a brass
packing ring and a leather packing cup in addition to ordinary
hydraulic packing, all held in place by a bronze gland screwed in.

The front end of the cylinder is closed by a steel cap. A hole in
this cap for emptying and one in the rear cap for filling the cylinder
are each provided with screw plugs.

The bottom plate is cut away to permit the buffer to swing. In
traveling the front end of the buffer is carried by the traveling-axle
bracket, a bronze piece screw-bolted to the lower side of the axle.
A heavy bolt padses through the yoke and is pinned to the traveling
bracket. The pintle block and pintle are transported with the
platform.

The front end of the firing-bracket plate is riveted to the top plate
of the flasks. The plate is then bent down at right angles to the
direction of the pull of the hydraulic buffer, forming a support for
the firing bracket; it is again bent at right angles to the rear and its
rear end riveted to the top plate. The latter is strengthened on top
at the points where the firing-bracket plate is fastened to it by 3-inch
reinforced plates.

Riveted to the gun-rest bracket is a wooden block, which acts as
a rest or bolster for the breech of the gun in traveling position.

For use in loading, two steps are constructed on the trail. The
upper step is made so as to be folded down out of the way of the
piece in traveling position. Each step consists of a step and a riser
plate, which are hinged to the top plate and to each other. The
hinge pin between the step plate and the top plate of flask is mov-
able and permits the step to be knocked down or folded up, as stated
above,

The trail tool compartment is under the lower step and has a
sheet-steel cover. At the rear of this cover, and on its underside,
are two curved straps of steel, which engage in openings in the rear
edge of the projecting rim of the tool compartment.

The armament chest is carried on the trail of the carriage. To
place the armament chest in its position on the trail, the lower step
is knocked down. Two of the feet on the chest are engaged in the
rear fasteners and the hinge rod is passed through the openings in
the front fasteners and above the other two feet on the chest. A
lock, which is fastened by a chain to the trail near the left upper
fastener, may be used to lock the hinge rod in this position and
thus secure the armament chest in place.

The elevating apparatus consists of a double screw, the motion of
the head of which is governed by a radial fork attached at the fork
end to the flasks below and slightly in rear of the trunnion beds, and
at the screw end to the head of the inner screw. A bronze cross-
head, which acts as a nut for the outer screw, is journaled in bronze
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bearings bolted to the inside of the flasks, so that the screw can
change its position in the vertical plane as it rises and falls.

Keyed to the lower side of the crosshead and mounted on the
outer screw at its axis is a bronze bevel gear. It is keyed to the
outer screw so that the latter turns with it. This bevel gear meshes
with the intermediate gear (a combined bevel and spur gear) mounted
on crosshead as an axis. The intermediate gear is actuated by a
bronze pinion mounted on the elevating shaft. The latter passes
through the flasks just in rear of the crosshead and is turned by
crank handles fitted on each end outside the flasks.

The following method of assembling the elevating device will give
the greatest elevation and depression:

Insert the outer screw in the crosshead from below and screw it
up until it strikes the stop. The top of this screw will now be 11§
inches above the upper surface of the crosshead.

With the outer screw in this position insert the inner screw from
above and screw it down until the lower side of the inner screw
head is 18 inches above the upper surface of the outer screw.

When the screws and the crosshead are in these relative positions,
couple up the fork. This will give the piece a maximum depression
of 5 degrees and a maximum elevation of 31 degrees.

For traveling, the fork is detached from the head of the screw and
the latter revolved to the rear until it comes against the elevating
shaft, to which it is secured by a leather strap. This revolution of
the screw about the crosshead lowers the head and raises the lower
end of the screw so as to clear the piece and hydraulic buffer, respec-
tively, in traveling position.

The carriage is fitted with a road brake, consisting of the following
parts: Handwheel, screw, truss, springs, levers, shoes, and hinges.

The handwheel is a bronzed wheel with the hub threaded to take
the screw. The hub of the handwheel is fitted with a sleeve, which
has vertical trunnions with bearings in the axle plate and in a bracket
bolted to it between the flasks and in front of the axle.

The brass truss is an obtuse-angled isosceles triangle of steel. The
obtuse angle is fastened between the flasks to the brake scrow; the
other two angles project through slots cut in flasks where they are
keyed to the brake springs, which are in turn keyed to the brake
shoes. Turning the handwheel to tighten the brake draws the screw
to the rear (front of the carriage unlimbered) and by the aid of the
truss and springs brings the shoes against the wheel.

The shoes are bronze castings with an eye lug, to which the spring
is keyed, and two screw sockets to take the ends of the brake levers.
The wearing face of the shoe is fitted with a maple block, which may
be renewed when worn. Each brake lever consists of two steel tubes,
which have one end screwed into the sockets on the shoe and the
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other end, which terminates with an eye, secured to the hinge plate
by a pin through the hinge ears. The hinge plate is firmly riveted
to the flask. The hinge plate and lever support the shoes; the hand-
wheel, screw, truss, and springs operate the brake. The entire sys-
tem is free to move slightly about the trunnions of the handwheel
sleeve, and thus both shoes are made to bear equally on the wheels.
When not in use; the brake should habitually be entirely released.
In this position two stops on the brake truss bear against the flasks
and prevent the shoes from swinging and striking the wheels as the
carriage lurches in traveling.

In firing, to avoid interference with the elevating cranks and to
give free access to the trunnion for sighting, the springs and shoes
are disconnected and separately folded back against the flasks, to
which they are fastened by eyebolts and keys provided for the
purpose. '

A pair of bronze brackets are attached to the outside of each flask
for carrying the sponge and rammer staves used with this piece. A
sheet-metal bracket riveted to the lower side of the axle plate, and
one riveted to the lower flange of one of the flasks, hold the two
maneuvering handspikes, while similar brackets under the other flask
are provided for the roller handspike.

When the gun is mounted upon this carriage, the axis of the trun-
nions is 72 inches above the platform, and the same axis is 10 inches
in rear of the vertical plane containing the axis of the axle. Tte
distance from the line joining the points of support of the wheels to
the point of support of the trail is 100 inches.

The weight of the carriage, complete, without armament chest, is
3,800 pounds.

ARMAMENT CHEST.

The chest is made of sheet steel and is 21 inches long, 13.25 inches
wide, and 9.5 inches deep. The bottom, ends, and lid are } inch and
the sides 0.15 inch thick. The front and back plates have %-inch
flanges turned over the ends, and the ends have similar flanges turned
under the bottom plate. The parts are securely riveted together
through the flanges by -inch rivets, spaced 1 inch between centers.
The rivets are countersunk on the inside and have round heads on
the outside of the box.

The top or lid has a 0.2-inch flange turned down all around to shed
water. It is swung by two 2 by 43 inch steel hinges, each riveted to
lid and back by eight -inch rivets. When closed the lid is held in
place by a lock plate 1.125 inches wide, swung between hinge lugs
10.875 inches apart, riveted to thelid. Two 3-inch holes in the plate,
9inches between centers, engage over projecting pins on front of the
box, while the hasp at the middle of the plate engages with a turn-
buckle on the chest.
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A padlock to lock in the turnbuckle eye is chained to the chest and
affords means for locking it when desired. A chain with one end
fastened to the inside of the end of the chest and the other to an eye
on the underside of the lid limits the backward swing of the lid. A
steel handle is riveted to each end of the chest, just above the middle,
by eight }-inch rivets.

The inside of the chest is divided by wooden partltlons into com-
partments for the axle grease, sperm oil, and vaseline cans and the
telescopic sight. A fifth compartment carries the oiler, shot tray,
rammer head, guard nut, and rear sight, which extends into an open-
ing in the wooden partition. The quadrant is held by two brackets
on the inner side of the lid.

The chest alone weighs 68 pounds; with contents complete as listed
on page 85 it weighs 113 pounds. It is carried on the trail of the
carriage.

THE SIEGE LIMBER.

[Plate IX.]

Nomenclature, etc.

|
Nb‘:l_‘ : Name of part. i Location.
! 1
o e — — . -
1| Middle rafl (fOrk). .. .cuenneenneeneeannannnns | Made of two steel angles.
2 | Understraps for middlerail......... ...| Fasten rail to axle.
4 | Bolts for understraps. ......ceceeenaieeiaaaiaa.. Straps to rail.
1] Front brace. ... .ccoeieieiieieieinnieiniennnns Axle to front end of middle rail.
4 | Front-brace bolts. . Brace to axle and rall
2 | Axlestraps... Fasten braces to
1 | Pintle.. Bolted to rear o! middle rail.
1 | Pintle lat l On rail around pintle.
2 Pintle-glate boits Plate to middle rail.
2 | Pintle braces...... ...1 Axle to rear end of middle rail.
2| Pintlebolts................ N i Through rail, pintle, and plntle braces.
1 | Lashing-chain eyebolt...... PN , Screwed into’bottom of pintle.
1 i Lashing chain and hook...........cceeeeeeanaes i Fastened to eyebolt.
1| Traversecircle...................... --." On middle rafl and axle.
4 | Traverse-circle bolts.. Circle to pintle braces.
1 xle..... Under middle rail.
2 | Wheels On axle spindles.
2 | Linchpins. ' On spindles.
2 Linchpin clasps. Pivoted to linchpin.
2 | Linch washers. . et Between pin and nave of wheel.
2, Doubletree stay Tinks. ..o .ol i Doubletree to axle-strap eyes.
1 ‘ DOUDIBTeO. ..o veeceeiii it + On doubletree bolt.
1! Doubletree bolt........covvueieiiiniiinnannanns Front end of middle rail.
1 } Doubletree-bolt brace............... ' Bolt to middle rail.
2 | Bolts for doubletree-bolt brace. . Brace to middle rail.
2 Singletrees On doubletree hooks.
1 ' Neck yoke Front end of pole.
1! Pole.... . Bolted to middle rail.
2 | Pole bolts ... Pole to rail.
1'| Pole strap.. e Under pole at end of rail.
1 [ Polepad...ccooenniiniiiiiiii e End of pole.
4 | Pole-pad SCreWS.......civimnnimnanneanesennaenns ' Pad to pole.
1 Neck-yoke 3 Riveted to pole.
1 per sheathing...........ooovimiiiianaiaaenes Around pole.
1 ?e 10 2+ N nged under pole.
Consisting of—
1 Hinge piece .. Fastened to neck-yoke stop eye.
1 Hinge pin. N Through hinge piece.
2|  Legs...... .t Pivoted to hinge piece.
1 Pwot bolt. TN . Legs to hinge Plece.
1 Eyebolt.....c.ooviiiiiiiiiiiiiiii Riveted to pole.
1 Hookandchain.........ccoeemeenaeananes Fastened to pole.
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DESCRIPTION OF SIEGE LIMBER.
[Plate IX.]

The siege limber is used with both models of the 7-inch howitzer
carriage and with the 5-inch siege-gun carriage.

It is simply a rolling support for the trail of the carriage in traveling
and has no other office. It consists of a framework of angle steel,
resting upon a solid forged axle 3} inches square. The wheels, linch-
pins, and washers are the same size and pattern as those used on the
carriage. The middle rail is made up of two 33-inch steel angles
# inch thick, placed 4} inches apart.

The lower flanges are cut away for the axle and the upper flanges
are let in flush with its top surface. Steel straps pass under the axle
and are bolted to the middle rail by four bolts, two in each part.

One of these bolts in each strap has a square head, which is counter-
sunk in the upper surface of the traverse circle and serves to attach
it to the middle rail.

The front brace for the middle rail is made of 3-inch angle steel
f-inch thick. It is a single piece bolted to the middle rail at the pole
end and bent back diagonally so that its extremities rest upon

and are bolted to the axle just inside of the shoulder washers. The -

vertical web is partly cut away and bent outward, resting against
the front side of the axle, where is is secured by a strap which em-
braces the axle and forms an eye for the doubletree-stay links and
a support for one end of the pintle braces. The pintle plate rests
upon the middle rail in such a position as to bring the pintle 12}
inches from the axle. It is 12 inches in diameter, made of 3-inch
steel, and is solidly bolted to the horizontal web of the middle rail.
The pintle is the frustum of a cone 2.375 inches in diameter at the
plate, with a slight taper. It is firmly secured to the middle rail by
two bolts which pass through the lower end of the pintle and the
vertical web of the middle rail. These same bolts serve to fasten
the rear ends of the pintle braces to the middle rail.

Below the pintle and screwed into it axially, is an eyebolt, which
supports the lashing chain and hook. When hooked into an eye on
the carriage on the front part of the lunette plate this chain limits
the vertical motion of the trail in the traveling position.

The traverse circle is a steel plate over the axle } inch thick and
7 inches wide, with its ends flanged downward. It is secured to the
middle rajl, as already stated, and its ends are bolted through the
flanges to the pintle braces. It supports the weight of the trail in
conjunction with the pintle plate and corresponds to the fifth wheel
of a wagon. ‘

The pole is of wood and has a leather pole pad fastened by four
screws on its front end and a neck-yoke stop on its underside. It

]
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is 11 feet 3} inches in length, squared to 4} inches, so as to enter
its seat in the middle rail, where it is bolted in place by two 1-inch
bolts. It is sheathed with copper from a point 33 inches from its
end for a distance of 24 inches back.

The pole is provided with a pole prop consisting of a hinge piece
and two sheet-steel legs. The hinge piece is swung to an eye on
the rear of the neck-yoke stop. The legs are fastened to the
hinge piece, about which they have a limited motion, enabling them to
be spread to a V shape when the prop is in use and to be brought
together, so as to be folded back under the pole when not in use.

The prop is held in the latter position by a hook on the end of
a chain engaging in an eyebolt fastened to the pole and passing
through a slot in the pole-prop legs. The neck yoke is of wood of
the usual construction.

The doubletree and singletrees are of sheet steel. The former is
pivoted on the doubletree bolt, which rises above the front connec-
tion to the middle rail and is braced back to the same by a forked
steel brace, called the doubletree-bolt brace. At the extremities of
the doubletree are double hooks, the front branches to hold the
singletrees and the rear branches to engage the stay links, which
form a connection with the axle and limit the motion of the double-
tree above its pivot.

The weight of the siege limber complete is 1,400 pounds.

COMBINED FORGE AND BATTERY WAGON.
[Plate X.]

The_dimensions and construction of the iron body for the battery
wagon are the same as for the 3.2-inch caisson.

The limber, constructed in the same manner as the limber for the
3.2-inch carriage or caisson, except that the packing for ammunition
in the chest and the primer and obturator boxes are omitted, carries
all that pertains to the forge with the exception of the anvil, vise,
and sledge.

The battery-wagon body is made of poplar and oak, with three
compartments. The largest is entered from either side of the top,
the openings being covered with hinged lids. A door at the front
opens into the other two compartments, which are of equal size, and
just contain, one a chest of saddler’s and the other a chest of car-
penter's and wheelwright’s tools. The tools in the chests are all
arranged so that they can be taken out one by one without disturb-
ing the rest, except the jack plane, which is behind the smoothing
plane. The chests are provided with handles, so that they can be
taken out of the wagon and carried about; they are furnished with
locks and keys. In addition to the space in these chests occupied by
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the tools, there is enough for small stores, for which two small canvas
bags are provided for each chest.

In the main compartment are carried the grindstone and cans for
sperm and coal oil, secured by permanent packing. '

There is also a space in this compartment for such stores and
spare parts as may be designated by the battery commander. At
the rear of the wagon body is a folding rack for forage, and there is
a rail around the top to which forage can be lashed.

_ The lever road brake is used on the battery wagon.

The anvil is carried on the middle rail in front of the door of the
chest compartment. It is secured by a bolt with a crank nut, pass-
ing through its body and the middle rail. A vise is permanently
bolted to the middle rail in rear of the lunette, and a sledge hammer
is secured along the rail between the vise and by a sheet-steel strap
and turnbuckle, called the ‘‘sledge and lunette-prop attachment.”
The lunette prop is carried between the flanges of the middle rail,
under the front end of the body. When the wagon is unlimbered
the prop is removed from its fastening in this position and is placed
under the lunette, its end being fitted in the lunette ring.

The articles carried in and on the forge and battery wagon are
listed in the ‘‘Table of equipment’’ on page 85.

In addition to the above, the battery-wagon body contains such
spare parts of the piece and carriage as may be prescribed.

SIEGE AMMUNITION WAGON.
[Plate XI.]

Nomenclature, etc.

}{)';:.'" Name of part. ! Location, etc. Material.
1! Fronttruek.......ccoevvnveannn.. ! ................................................
1 | Rear truck
1| Body..........
1 | Brake
2 | Wheels Onendsofaxle.......ccooevemminiennnnnnennn. Archibald.
1| Axle.......... Fastened to lower bolster........cccoeenan.... Steel No. 1.
2 | Linchpins Secures wheel on 8xle.........coociveeanennn.. Steel No. 1.
2 Linch wash SR and L.)........ Between linchpin and nave box. ... --| Steel No. 1.
1 | Linch fiber er. . ...| Between linch washer and nave box Fiber.
1 [ Lower bolster..... Secured to top of axle.......... Oak.
2 | Hound-brace lips. . Attaches end of bolster to axle. Steel No. 1
4 | Hound-bolster bolts Through hounds, attaching bolster and axl Steel No. 1
2 | Hound-bolster bolt yokes. ..| Connecting two hound boIts. .............. .| Steel No. 1.
2 | Hound-truss clipS.....ccoceecn-... Connecting bolster, axle, and hound truss..... Steel No. 1.
1} Center bearing male and female). .| Between upper and lower bolster.............. Bronze No. 1.
2 | Male center-bearing bolts.......... Attaches center bearing to lower bolster....... Steel No. 1.
1] Hound...ooovveniinnnnnnnnns ..| Attached to lower bolster..................... Steel angle.
2 | Hound braces (R. and L.).........| Connects front ends of hound to axle.......... Steel No. 1.
2 | Hound trusses (R. and L.).. B Uﬂder gle and attached to front and rear of | Steel No. 1.

ounds.

4 | Hound-truss bolts. .. ..{ Connects hound and hound truss.............. Steel No. 1.
1 | Fifth wheel........ ...| Attached to upper bolsters.................... Steel No. 1.
1 Kir'tl.ﬁbdt ........ ..| Through bolsters and center bearings. . .| Steel No. 1.
6 | Fifth-wheel bolts............. .| Attach fifth wheel to bolsters.................. Steel No. 1.
2 | Female center-bearing bolts. ......| Attach female center bearing to upper bolster. .| Steel No. 1.
1| Upperbolster.........ooeuuuennnnn Attached to bed and supporting fifth wheel...| Oak.
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Nomenclature, etc.—Continued.

Name of part.

Front truck—Continued.

Rear bolster
Front bolster .
Pole socket .
Pole key. ...
Pole-key lock.
Pole understrap .
Pole overstrap. .
Doubletree bolt...
Doubletree-bolt brace.
Doubletree. . .....
Stay chains..
Singletrees. .
Pole........
Pole prop.
Neck yoke......covveiennnnnnannns

Linch washers (R. and L.)
Linch fiber washers
Bolster
Bolster clips, short
Bolster cligs, long. ..
Body-axle holt yokes
Body-axle bolts. . .

Rear-axle braces, end
Rear-axle braces, middle

Body.
(Oak, attached to bolsters.)

Box straps
Front-end rods. ...
}ool-box corner angles.
0ol-box hinges

Tool-box hasp and staple..
Side braces
End-gate hinges, end (
End-gate hinge, center
End-gate bolts (R. and L.).
End-gate bolt keys........
End-gate holt plates, outside
End-gate bolt plates, inside.
End-gate chains (R. and L.
End-gate top strap...
Truss rod
Truss-rod bearing.
Truss-rod yoke. .
Truss-rod extensio

Brake.

Brake shaft....
Brake shoes. . .
Brake-shoe holders
Brake-shoe springs
Brake-shaft caps...
Brake-shaft bearings
Bearing-cap screws. ..
Bearing bolts. ...
Bearing-brace rods
Bearing-brace bolts
Bearing-bolt plates
Brake-lever pawl. .
Pawl weight...
Pawl bolt. ..
Quadrant. ..
Quadrant bracke
Quadrant-bolt nut loc
Quadrant-bolt nut locks.
Brake stake.....
Brake-stake ring
Pawl handle and e
Pawl-handle connecting rod .

| e _
Location, etc. Material.
| Attached to bed and supporting fifth wheel...| Oak.

. Attached to bed and supporting fifth wheel ...} Oak.

. Attachedtohound.................coooaniat Bronze No.1.

. Securespoleinseat.........cccociiiaiannaan.. Steel No. 1.
Attached tohound. ............coovveienian.n Steel No. 1.
Attached to front hound............cooounan.n Steel No. 1.

.| Attached to front of hound.................... Steel No. 1.
Riveted totopof hound....................... Steel No. 1.

.. Boltedtohound...............cooiiiiiiiaLL Steel No. 1.

. Attached to hound by doubletree boit......... Steel No. 1.
Connects doubletree and front axle............ Steel No. 1.
Attached to doubletree......................o0 Steel No. 1.
Held in its seat by pole key............ ..| Oak.
Attached to front end of pole. Steel No. 1
Onendofpole..........ccvveniennieniannne, Hickory.
Onendsofaxle........coieiieiiiiieinenennn Archibald.
Fastened to bolster. . ...| Steel No. 1.
Secure wheels on axle. . . ...| Steel No. 1.
Between linchpin and nave box. ... .| Steel No. 1.
Between linch washers and nave box. Fiber.

.! Secured to top of axle.............. Oak.
Secure bolster to axle. Steel No. 1.
Secure bolster to axle. Steel No. 1.
Across bottom of axle Steel No. 1.

! Secure body to bolster and ax Steel No. 1.

' Braceaxletohed............ .| Steel No. 1.
Brace axle to bed in front Steel No. 1.
Around outside of hbody ..........coeiiinnoa... Steel T's.
Through front end of box. .| Steel No. 1.
Attach sides and front of tool bo: .| Steel angle.
Attach tool-box lid to tool box. .| Steel No. 1.
For fastening tool-box lid ... .. . 1.
Brace sides of bed...... .1
Attach end gate to body . 1

. Attaches end gate to body . 1.
Attached to sides of bed... . 1
For fastening end gate when close . 1.
Riveted to outside of end gate.... . L
Riveted to inside of end gate. . 1.
Attached to sides of bed and g . 1
Screwed to top of end gate. ... . 1L
Under body between front and . 1
Between truss rod and bottom cleat. . 1
Connects truss rod to bottom of body. . . 1
Pass through upper and rear bolster, . 1.

truck.

Attached to body front of rear wheels. Steel No. 1.
In brake-shoe holders. . Osk.
On ends of brake shaft Bronze No. 1.
Between brake-shoe hol Spring steel.
Secures brake-shoe holders on ends of Steel No. 1.
Attaches brake shaft to body. Bronze No.1.
In brake-shaft bearing..... Steel No. 1.
Secure brake-shaft bearing Steel No. 1.
Braces brake bearing to body. . Steel No. 1.
Secure bearing braces to body Steel No. 1
In bottom of bed......... Bronze No.1

. Attached to brake Tool steel
Attached to pawl... Bronze No.1.
Secures pawl to leve Steel No. 1.
Attached to side of bod%0 Steel No. 1
Between quadrant and body Bronze No.1,
Secure quadrant to body.. Steel No. 1.
On quadrant bolt..... Steel No. 1
Attached to brake-s] Oak,
On end of brake stake. Steel No. 1.
Attached to brake stal Steel No. 1.

.| Connects pawl and pawl Steel No. 1.
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DESCRIPTION OF TIIE WAGON.

[Plate XL.]

Four of these wagons are supplied to each battery, three to be
used as ammunition wagons and one as an implement wagon.

The body of the wagon is constructed of oak and has a compart-
ment at the front arranged for holding the tools, etc., supplied with
each wagon.

The box is held together by box straps and by two oak cleats
which project beyond the sides and support the side braces. The
end gate has three strap hinges and is further strengthened by two
oak cleats, one on each side.

The running gear is the stiff-pole type, without a reach. The
axles are the standard axles used on the siege limber and the wheels
are the standard 4-inch wheels, except that the front wheels are 38
inches in diameter to permit their turning under the bed.

The hound is supported by an oak bolster, which is strapped to
the front axle. It is braced by two steel trusses passing under the
axle, and is further strengthened by two stecl braces strapped to the
axle at the end of the bolster, and bolted in front to the underside of
the flange at the ends of the hound.

The wagon is fitted with the new field artillery pole, which is
held in place by a pole key. ‘This pole key may be locked when the
pole is in its seat. The pole is so fitted as to permit a vertical move-
ment of 5 inches at the end of the pole to prevent a sudden jar on the
horses’ necks.

The fifth wheel is supported by three oak bolsters attached to the
bed and is 36 inches in diameter. The kingbolt passes through the
bottom of the bed and the center bolster and is readily removed.

The rear truck consists of an oak bolster strapped to the rear axle
and fastened to the body. It is firmly secured in position by four
braces, two of which are strapped to the axle and attached to the
bed in front; the other two pass under the axle and are fastened to
the bed in front and in rear.

The front and rear gears are connected by a truss rod and two
auxiliary truss rods, which assist in holding them in place and prevent
the bed from sagging between the gears.

The-brake shaft has an arm on each end, to either of which may
be attached the collars for holding the brake stake. The brake quad-
rant has a row of teeth in which the pawl engages when the brake is
set. A connecting rod with a handle is fitted to this pawl, by means
of which the brake may be operated by a man in the wagon. The
brake stake, quadrant, and pawl are fitted for either side and are
readily changed.
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The singletrees, doubletree, and neck yoke are of the standard
pattern.

No top is provided for this wagon, but screw eyes are placed on
each side of the body for fastening a paulin when it is desired to
cover the bed.

The weight of the wagon empty is 2,650 pounds.

The load should not exceed 9,000 pounds on good roads, and on
bad roads it should be reduced to 6,000 pounds or less.

The tools and accessories carried on the wagons are listed on page
86.

FIELD ARTILLERY STORE WAGON.

Nomenclature, ete.

Num-

ber. Name of part.

Location, ete. Material.

. Front truck

et bt et
-
@
®
1
g
o

Body .
' Brake ;
Front truck .
I
2 | Front wheels...................... ONTrONE 8XI0. .o eeneneeneeneaneaneanenannnss " Archibald.
2 | Linchpins............. .1 Through end of axles. | Steel No. 2.
2 | Linchpin springs............. .! Riveted to linchpins S?r steel.
2 | Linchpin washers (R.and 1..).....| Between nave box and linchpin............... ' Steel No. 1.
2| Woshers....ooeeeueeeeannnnnnn . Between nave box and linch washer.......... | Fiber.
1 | Frontaxle........... .| Connects front wheels............coociiiiaait. Steel.
2 | Axle-clip yokes...... .! Bolster-plate clip to axle.. . Steel No. 1.
1 | Axle bolster plate.. .; Between lower bolsters.........ooeevviiiian.s Steel No. 1.
1| Hound.............. ...| Boetwi een ur(»})er and lower bolsters Steel No. 1.
1 { Hound truss......... ...| From hounds toaxle.......................... Steel No. 1.
1 | Hound-truss clip........ ...| Hound truss toaxle...........oooooiiiiiiaaaa. Steel No. 1.
2 | Hound braces (R.and L.).. . Hound toaxle......ooieieiiieannniiaennnnns ' Steel No. 1.
2 | Hound-brace bolts..... . ..., Hound to hound brace..............ccooeieeen. | Steel No. 1.
2 { Hound-brace clips..... -l Front axle to hound brace.................00 Steel No. L
2 | Hound stays (R.and L.) ...| On hound, under fifth wheel.........lllll | Steel No. 1.
2 | Hound-stay chaiuns.... ‘| Doubletreé to hound...............0.000 00000 | Steel No. 1.
2 « Hound-stay bolts.. N Steel No. 1
1 Fifthwheel.............. .| Underside of front bolsters. . .. Steel No. l.
1 Doubletree bolt and brace.. On front of hound .| Steel No. 1.
2 Doubletree-bolt brace bolts........"........... Stecl No. 1.
1 . Doubletree-bolt strap On hound........... Steel No. 1.
1 Lower bolster plate. On top of lower bols Steel No. 1.
2 , Bolster-plate clips. Fastens bolster plate to Steel No. 1.
1 DPolestrap......... Between arms of hound Steel No. 1,
1 Pole-strap reenforce .| Between arms of hound. Steel No. 1.
1| Polebolt.......... B T, Steel No. 1.
1 | Pole socket.......... .| Between front ends of hound.................. ‘ Bronze No.1,.
1 | Body-bolster brace........ceuu.... Fastens front and rear upper bolster to middle , Steel No. 1.
| upper bolster.
2 Bolster side bearlngs .............. On ends of middle upper bolster.............. Steel No. 1.
11 r bolster late ..., In center, under middle upper bolster. . ..| Steel No. 1,
1! Bo ter knuckle. -1 In center of lower bolster...................... Steel No. 1.
1 ; Knucklerod....... .| Connecting rocker-shaft bearings.............. i Swol No. 1.
2 | Knuckle-rod pipes... .| Between rocker-shaft bearings................. \ Pipe.
1 | Knuckle-rod washer..... ettt ettt etet e teeaetaeeeeaiesaaanaaa, Pipe No. 1.
2 | Rocker-shaft body bearings........ On lu%gersides of front and rear and upper | BronzeNo.1.
olsters.
1 R%%ker-shalt fifth-wheel front | On top of fifth wheel in front................. | Bronze No. 1.
aring.
1 R?ckell'l-‘eﬁmlt fifth-wheel back bear- | On top of fifth wheel inrear................... ' Bronze No.1.
ng.
1! Lower bolswt (2 mms) Between houndand axle...................... Oak.
1 | Front upper bols .1 Connects wagon box and fifth wheel. .| Oak.
1 | Middle upper bolster .| Connects wagon box and fifth wheel. Oak.
1 Rear upper bolster .| Connects wagon box and fifth wheel Oak.
1| Pol .{ In pole socket...... Red oak
1 .| Underside of front e Steel.
1 .| On end of pole. . Oak.
1 .| On doubletree bol Steel No. 1.
2 ' Singletrees. . .| On end hooks of doubletree. ... Steel No. l.




61

Nomenclature—Continued.

Num-

ber. ' Name of part. Location, ete. Material.
i Rear truck. ! \
1 i i

2 Rearwheels.........cccceiiinnnnnn On front axle. . .... Archibald.

2 Linchpibs....... . Steel No. 2.

2 Linchpin springs. . - . Spring steel.

2 Linchpin washers. . . Between nave box and linchpin............... Steel No. 1.

2 ' Washers........... Between nave box and inch washer........... Fiber

1 Rearaxle.......... Connects rear wheels.........ccoeeeveeeennenne. Steel.

2 Rear-axle braces. .. Connects wagon box and axle................. | Steel No. 1.

2 Rear-axle clips. - .... - Connects bolster withaxle.............cooeee i Steel No. 1.

1 i Rear-axle center brace. - Connects wagon box and axle................. | Steel No. 1.

1 ' Rear-axle center clip...... Connects bolster withaxle. ..............eceee | Steel No. 1.

2 | Rear-axle end-bolster clips.. - Connects bolster withaxle. ................... | Steel No. 1.

2, End-bolster clip yokes...... Between axle and bolster clip nuts............ Steel No. 1.

2 ¢« Rear-bolster head washers.. . Between wagon body and bolster brace nuts.., Bronze No.1.

1/ AxIeboISter. .nneenneenneeaneaannns ' Between wagon body and axle................ Oak.

= A
) Brake. -
-

1 Brake beam .. Attached to body in front of rear wheels....... Oak.

2 Brake-beam hangers. . Attaches beam tobody. . .......c.oo.een ..| 8teel No. 1.

2 Brake-beam hanger Bearing forhanger................... Steel No. 1.

2 Brake-beam washers. Under nuts of brake-beam hanger bolt Steel No. 1.

2 Brake-shoe holders. Attached to end of brake beam Steel angle.

2 Brake-shoe holder b . Attaches holder to beam. . ..] Steel No. 1.

1 Brake quadrant..... . Attached to wagon body.. .{ Steel No, 1.

1 Brake-quadrant brack Between body and quadra Bronze No.l1.

rant.

1, Brakesaddle.....................! Attached tobrakelever....................... Tool steel.

1 ' Brakeshaft............. ... Attached to rear-axle braces. Steel No. 3.

1 Brake-shaft spring hook. . .. Attached to brakeshaft....................... Steel No. 1.

1 Brake connecting rod... .- Connects brake shaft with brake beam........ Steel No. 1.

1  Brake connecting-rod pin. .. Fastens connecting rod to brake beam......... Steel No. 1.

2 Brake-quadrant yokes.... - Riveted tobrakebeam............c..oooiiatn .1,

2 Brake-shaft upper loops. . -i Riveted to brake beam. .1,

2 Brake-shaft lower loops... -/ Riveted tobrake beam............cooeeuinnnn .1

1 Brakespring.......cceeeveeanaeane Cot:u;ects brake-shaft spring hook with rear | Steel wire.

. bolster.

1 Brake-spring eyebolt. ............. Connects spring with rear bolster.............. Steel No. 1.

1 ' Brakelatch pin.... .| Fastenslatch to sides of brake-shaft lever. . ...| Steel No. 1.

2 Brakeshoes....... . Fastened toshoeholder....................... Oak.

3 Brake-shaft bearings. -, Brake shaft torear-axle brace................. Bronze No.l1.

3 Brake-shaft bearing bolts .1 Fastens brake-shaft bearing torear-axle brace..| Steel No. 1.

1 Brake and ferrule.... ‘ On end of brakestake..........cceeeieninnanns Steel No. 1.

1 Brakestake........oc.cceeeecennes ! Attached to brake-shaftlever................. Hickory.

Wagon body. )

1] WOo0den DOAY. . . oo eeerenniiienae ittt i areiaaiear areeasaeeeaaiaanann Poplar.

2 1 Front end wagon bo: ..| Steel No. 1.
2 nd-gate end irons (R. and .| Sides to end gate. .| Steel No. 1.

2 ‘ End-gate hooks (R.and L.).. .1 Onbackofgate............... Steel No. 1.

2 | End-gate chains. ........... ." Fastens end gate to wagon box......c......... Steel No. 1.

2 . End-gate hinges. .. ., Fastens end gate to wagon body. . ............ Steel No. 1.

2 Sidestays(end)... . Atrearof boX.......cooiiiaiiiiiiiiiiiiaaaa, Steel No. 1.

2 | Side stays (center). . Atcenterof boX......coiniiiiiiiiiiiiiniinnn. Steel No. 1.

4 . T sidestays....... . On sides of box between side stays............ Steel T.

2 | Frontendrods.... . Acrossfront of bOX.......ecuuiiiiiiiininnanans Steel No, 1.
12 1 Upper bow staples... eee! Alonghupg:r edges of sides of box............. Bronze No.l.
12 | Lower bow staples. ... 12inches below the upper bow staples......... Bronze No. 1

2 RUDIIODS. ...t iiieiiiieieetetete trrasaeecnceczsnnecenesesnoceansncsasnamcaceacens Steel No. 1.

6  Bows.......... Hickory.

1, Canvas cover.. Canvas.

1| Tool bOX.cuenieniininenaananannnnn Poplar.

DESCRIPTION OF THE WAGON.

This wagon will be used for carrying the knapsacks of the battery
or such authorized stores and equipments as can not be accom-

modated on the other vehicles.

The body of the wagon is made of poplar and oak and is held
together by side straps and two oak cleats bolted to the bottom of
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SIEGE PLATFORMS.

To insure accuracy of fire and ease of manipulation in pointing,
the carriage is mounted upon a wooden platform supplied by the
Ordnance Department.

FOR PERMANENT POSITIONS.

[Plate XII.]

This platform is 12 feet wide and 14 feet long, its length being
parallel to the direction of fire. It consists of a double deck of oak
planking resting upon yellow-pine sleepers.

The sleepers are placed perpendicular to the line of fire; three
of them are grouped near the forward end of the platform under the
point where the carriage wheels rest, while five are placed farther
to the rear at the point of support of the trail. The deck planking is
oak, 3 by 6 inches in dimensions. The lower layer is placed length-
wise and the upper layer crosswise of the platform. The whole
system is bound together by wood screws. '

The pintle block is bolted to the platform near the center of its
front end. The heads of the pintle-block bolts bear against the
pintle-block plate under the platform.

In manufacture each platform is assembled and the timbers com-
posing it are numbered as shown in the plate, so that in reassembling
the platform on the battery site no difficulty will be experienced
in fitting the parts together if attention is paid to the numbers of
the various pieces. It will be noted that pieces are numbered 1 to 24
on the front end from right to left, and that all transverse timbers
are numbered from 1 to 28 on the left end from front to rear; also
that all numbers on the front of the platform are in black, while those
on the side are in red paint.

In laying the platform the following method should be observed:
Prepare the site by excavating the earth until the bed for the plat-
form is horizontal. The carth, if not already firm, should be thor-
oughly tamped.

The two 3 by 6 yellow-pine sleepers (Nos. 1 and 28) are put in
place first, No. 1 perpendicular to the line of fire, marking the front
end, and No. 28 parallel to No. 1 and marking the rear end of the
platform. The other sleepers are then placed in their proper posi-
tions. In locating them the two 14-foot side deck planks (Nos.
1 and 24) will be found very convenient. With these deck planks
connecting the ends of the two end sleepers, all the intermediate ones
can be quickly located by means of the screw holes in the different
pieces.

The sleepers, when in position, should have their upper surfaces
in the same horizontal plane. The earth should be firmly rammed
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around and under, and filled in between them even with the upper
surfaces. '

The pintle-bolt plate, with bolts projecting upward, should then
be located and the deck planking laid in place and screwed down.
Each platform is provided with a special screw driver for this pur-
pose. The longest wood screws pass through the deck planking
into the larger sleepers; those of the intermediate length into the
3-inch sleepers at the ends of the platform, and the short screws
bind together the deck planks at points where there are no sleepers.

The pintle block should finally be bolted in place, completing
the platform. As finished, the platform should be horizontal.
The earth should be graded as high as the platform all around,
sloping outward to allow the water to run off.

Each platform is provided with two steel-shod wooden wedges,
which are placed in rear of carriage wheels to facilitate the return
of the carriage to firing position after recoil.

A complete platform includes the following parts:

I%tgl- Name. Dimensions. Remarks.
2 | Sleepers........... 3 by 6inches, 12 feet long......................| Yellow pine.
8 | Sleepers..... ...| 6 by 6inches, 12 feet long... ..| Yellow pine.
24 | Deck planks. .| 3 by 6inches, 14 feet long... Oak.
28 | Deck planks.......| 3 by 6 inches, 12 feet long... ..| Oak.

192 | Wood screws. . ....| § inch diameter, 10 inches long. .. .. Steel, threaded up 5 inches.
48 | Wood screws......| § inch diameter, 9.75 inches long............... Steel, threaded up 3.5 inches.
36 | Wood screws...... inch diameter, 5.75 inches long............... Steel, threaded up 8 inches.

1 | Pintle-block plate. by 20 inches, 4 inch thick................... Steel.

8 | Pintle-block bolts..| 1 inch diameter, 9 inches long................. Steel.

2 | Wedges............ 8inches wide, 38.5inches long, 10inches thick. .| Oak, shod with steel plate.
D IICT AV (9 L) O O R P For wood screws.

Weight of platform, complete, 6,200 pounds.

FOR FIELD SERVICE.

[Plate X1IL]

The platform above described is to be used in permanent posi-
tions only. For service with pieces in the field the form of platform
and anchorage described below is designed. It comprises:

1 trail rest.

1 buffer yoke bushing.
2 wheel rests.

2 wheel wedges.

1 trail-rest eye strap.

1 trail-rest chain. .
1 anchor-rod beam.

1 anchor-rod clamp bolt.
1 anchor-rod clamp.

1 anchor rod.

1 anchor plate.

el cccnnnt R A A e~ e Y o e o
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The ‘trail rest is 5 feet long, 30 inches wide, and 6 inches thick.
It is made of two tiers of 3-inch oak planks, the bottom tier laid
lengthwise and the top tier crosswise, the whole securely fastened
together by through bolts and washers. At the front end is fastened
the trail-rest eye strap, to which is fastened one end of the trail-rest
chain. The other end of the cham is fastened to the end of the
anchor rod.

The wheel rests are each 6 feet long, 20 inches wide, and 4 inches
thick. They are constructed in the same manner as the trail rest,
except that the top tier of planks are of white pine.

The wheel wedges are of oak, 50.5 inches long, 8 inches W1de, and
9 inches thick at their larger ends. Their upper surface is faced with
a lg-inch steel plate.

The anchor rod beam is made from a 4 by 6 inch oak beam and

-is 80 inches long. When this beam is in position the wheel rests lie
on the two surfaces formed by dressing off one edge for 20 inches
from each end.

The anchor rod is made of 1-inch steel rod, which is 114 inches in
diameter at the two ends. This rod is 11 feet long and jointed at a
point 4 feet from the upper end-

The anchor plate is made from 34-inch steel plate and is 34 inches
in diameter, with a 1-inch flange turned up all around.

The platform is laid as follows:

The ground'is excavated, and the anchor plate attached to the
longer section of the anchor rod is placed so that the lower edge of
the plate is 8 feet below the surface.

The anchor-rod beam is embedded at the point where the upper
end of the anchor rod emerges from the ground, as shown in the plate.

The anchor rod rests in the groove in the anchor-rod clamp, which
is bolted to the anchor-rod beam. A clamp bolt passing through two
openings in the clamp above the rod holds the latter in place.

The ground is prepared for the wheel rests and trail rest, which are
then placed in position.

The ground which has been removed for sinking the anchor plate -
and rod in position is then replaced and well tamped, especially if the
soil is not firm, and the platform is now ready for the carriage.

The implement wagon containing the platforms and the tools
necessary for placing them in position may precede the battery and
have the platform in position ready for the carriages when the latter
arrive.

The carriage is now run upon the rests, the chain fastening is placed
on the end of the anchor rod, and the buffer yoke, with the bushing,
is also placed on the anchor rod and bolted in place.

10159—17—>5 .
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The hook end of the chain is then passed through the trail-rest eye
strap and hooked back through one of its links.

The wheel wedges are then placed under the wheels.

The platform weighs, complete, 900 pounds.

When this platform is used with the 5-inch siege gun carriage, model
of 1896, and the 7-inch siege howitzer carriage, model of 1893, the
straps on the hydraulic buffer must be lengthened 134 inches. If
there are no facilities at the post for welding a piece to these straps,
new straps of the proper length may be obtained on the usual requi-
sition.

SIGHTS FOR 5-INCH SIEGE GUN.:
[Plate XIV.]

For pointing, the 5-inch siege gun is provided with a front and rear
sight.
. THE FRONT SIGHT.

The front sight is composed of the following principal parts:
Body.
Cross carrier.
Cross.
Direction sight.

The body consists of a bronze standard fastened by four screws to a
seat on the rimbases of the gun. In the upper part of the standard
there is a circular aperture containing the cylindrical cross carrier,
carrying the cross, which is made of two pieces of steel ribbon halved
on each other, and having their planes parallel to the axis of the gun.
Two cuts in the standard, one vertical and the other horizontal, with
a clamp screw, form the means of holding the cross carrier in position.

Plate XIV shows the latest model, which differs from the previous
only in the additional strength to resist bending given to the body
by the substitution for the two cuts of a single vertical cut, as shown
on plate.

THE REAR SIGHT.

The rear sight is made of bronze and brass, and is composedof
the following principal parts:

Graduated vertical limb,
Base.

Trunnion.

Deflection scale.

Level,

Elevating screw.

Sighting leaf.

Vernier.

Adjusting screw of spirit level.
Trunnion-clamping screw.
Deflection screw.

Seating pin.
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The base of the site is provided with a taper shank which fits
into a corresponding socket on the rear of the gun. A small steel
seating pin drops into a recess in the socket and insures the correct
seating of the sight.

The trunnion is pivoted in the base in such a way as to admit of
partial rotation in a plane perpendicular to the axis of the gun. This
motion is limited in either direction by the clamp screw, and the
trunnion can be fastened by it at any position.

The deflection scale forms the lower part of the vertical limb and
is at right angles to it. The limb has a horizontal motion, guided by
slots in the trunnion and actuated by the deflection screw. This
permits the sight to be set for drift, windage, etc.

The deflection scale is graduated to show thousandths of range.

A spirit level is attached to the deflection scale and is provided
with holding and adjusting screws. The trunnion clamp screw
allows a motion of the vertical limb of about 25° in either direction,
and the level enables the gunner to level his gun or make the limb
of his sight vertical. ,

The elevating screw extends from end to end of the vertical limb
and causes the sighting leaf to move along the limb. The vertical
limb is graduated by horizontal lines to 12, and each degree is divided
into sixths by diagonal lines.

The sighting leaf carries a vernier, which, in conjunction with the
diagonal lines, permits of reading minutes. A peephole in the sight-
ing leaf 0.05 of an inch in diameter is used with the cross of the
front sight for accurate sighting. A quick sight can be taken by
using the top of the leaf and the direction point of the front sight.

The latest model differs from the previous one in having a wider
slot, a stronger brass tube for level, a more efficient trunnion-clamping
screw, a notch in the sliding leaf for use with direction sight of the
front sight, and in having four sets of graduations.

On the right side of the rear face of the vertical limb the scale is
divided, as above described, into degrees and minutes up to 12°. On
the left side the sight is graduated for range (shrapnel) and on the
reverse side for range (shell), to 5,000 yards. On the left edge is -
a time scale (shrapnel) graduated in seconds for use in cutting the
time fuzes.

Plate XIV shows this latest model, with exception of the range
and time of flight graduations.

The rear sight should be removed from the gun before firing.

TELESCOPIC SIGHTS.
[Plates XV and XVI.]

The telescopic sights in service are the model of 1896 Mi, the model
of 1897, the model of 1898, and the model of 1898 M.
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All consist of a telescope mounted on an adjustable frame, which
is attached by trunnions and a projecting log to a sight bracket
fastened to the right trunnion of the piece.

The sight bracket, which is the same for all models of sights, is
provided with two V’s and a leveling screw. The sight trunnions
are seated in the V’s, and the leveling lug between them bears against
the leve'ing screw. The latter, working against the lug, levels the
sight. The bracket is located on the trunnions with the line joining
similar points of the V’s parallel to the axis of the bore.

In the model of 1896 Mi-sight, the telescope is supported by having
its forward end pivoted and secured to the frame, while the other
end has a sliding motion along the elevation arc, through contact with
the vernier piece. The elevation arc, the center of which is the
horizontal axis of the telescope, is graduated from —7° to +22°, but
for practical purposes, on account of the space taken by the vernier,
these limits are —7° and +16°. Any desired elevation within these
limits is given by turning a milled-head micrometer screw which
actuates a worm spindle attached to the frame; the worm engages in
a worm rack cut in a projection on the right side of the telescope.
The micrometer screw is graduated to minutes. The vernier, with
which the arc is also provided, reads to 2 minutes.

The telescope is an ordinary noninverting one, provided with
an achromatic objective, composed of two lenses in contact, and a
Ramsden eyepiece to magnify the image formed by the objective.

The noninverting telescope is obtained by inserting the Hastings-
Brashear compound erecting prism between the sliding diaphragm
and the objective. This compound prism consists of two prisms,
having angles of 30, 60, and 90 degrees, laid with their 30-degree
angles toward each other on a parallel-sided glass plate; on the other
side of this plate is laid a third prism having a true 90-degree angle.
Successive reflections at the surfaces of these prisms erect the image
without any lateral displacement of the rays of light, other than
that necessary for the purpose, and without lengthening the tele-
scopic tube or diminishing the field of view. This compound prism
is mounted in a frame provided with two set screws, by means of
which it is adjusted after being assembled in the telescope. Just for-
ward of the sliding diaphragm the telescope tube is cut away on the
top to admit the prism and its frame. Two screws passing through
flanges on the latter secure it to the tube and determine its position.
"A roof-shaped plate screwed to the telescope tube protects the prism
from dust or mechanical injury.

Within the telescope is a sliding diaphragm or frame carrying
platinum cross wires 0.001 inch in diameter. The vertical wire indi-
cates deflection and the intersection of the two wires is laid on the
object sighted. Lateral motion is given this diaphragm by a deflec-
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tion screw on the right side of the telescope. The movement of the
sliding diaphragm is 2° 15’ on each side of the zero of the deflection
scale, and the scale itself is graduated to indicate this movement.
The degree marks only are numbered on this scale, and the value of
the smallest division, 3 minutes, is indicated by the symbol 1/20°
directly under the zero hole of the scale.

Deflection is given by moving this sliding diaphragm along a grad-
uated horn scale placed below the diaphragm. The amount of
deflection is indicated by the vertical cross wire.

The telescope is properly focused when the plane of the cross wires
is in the position of distinct vision and the image of the object is in
the same plane as the cross wires. To obtain this condition, both
the eyepiece and the objective are given the necessary motions
within the telescope tube.

The motion of the eyepiece is given by screwing or unscrewing it
in its housing and that of the objective by a focusing screw collar
back of the sunshade.

In sighting, the intersection of the cross wires is brought to bear
on the image of the object sighted, and this process is precisely the
same as bringing the intersection of the cross wires on a material
object in the same plane as the cross wires, and, provided the focus-
ing is correct for each observer, there can be no variation in the
sighting.

To obtain a correct angle of elevation it is essential that the ele-
vating arc should be truly vertical. This is accomplished by means
of a cross level fastened to the underside of the frame parallel to the
horizontal axis of the telescope and perpendicular to the axis of
revolution of the sight; that is, the axis of the sight trunnions. The
eross level is provided with two openings, one on. the top and one on
the bottom, the latter permitting easy observation of the bubble in
reverse laying.

A level is also attached to the left side of the telescope with its
axis parallel to that of the sight trunions. It enables the sight to
be used as a quadrant in its own bracket.

The sight should be handled by a leather strap, fastened loosely to
the frame, and should habitually ‘be carried and kept in the leather
case provided for the purpose.

TELESCOPIC SIGHT, MODEL OF 1898.

The telescopic sight, model of 1898, is similar to the earlier models
in its method of attachment to the sight bracket, but differs from
them in general construction and in important details. The sight
consists of two principal parts, the trunnion casting and the tele-
scope, which is pivoted to the casting at its forward end.
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INSTRUCTIONS FOR USING.

Before using the sight the case containing it should be slung over
the gunner’s shoulder, and the sight should not be removed until the
gunner is ready to use it. While the sight is in the case the cover
should be kept fastened. In handling the sight always use the strap
fastened to the frame.

See that the objective is screwed home.

To focus the sight, screw the eyepiece until the cross wires with
every roughness on them are distinctly visible. The objective is
focused by directing the telescope on a distant object and turning
the focusing collar until, on shifting the eye over the eyepiece, the
intersection of the cross wires remains on the same point of the
object or, in other words, until there is no parallax. When the
objective is focused, should the image not be clearly defined then
the eyepiece is not correctly focused, and it must be screwed until
the definition is satisfactory. An objective once focused is correct
for all observers, but the eyepiece requires focusing for each indi-
vidual. -

To set the sight for deflection, take hold of it with the left hand
and, looking into the telescope, move the deflection screw with the
thumb and forefinger of the right hand until the required deflection
is obtained. - The deflection scales have indicated on them, by means
of letters and arrowheads, the direction in which the pointers or
cross wires must be moved in order to direct the gun to the right or
left of the object sighted.

To set the sight for elevation, turn the micrometer screw con-
trolling the elevating-worm spindle until the required elevation is
obtained.

The sight is now ready to be placed on its bracket on the gun
trunnion. It should be set very carefully by bringing the leveling
lug to bear gently against the leveling screw. The sight is leveled
by turning the leveling screw until the cross-level bubble comes to
the center. The gun carriage should then be traversed until the
target is brought into the field of view. The intersection of the
vcross wires is laid accurately on the target. If, when this is done,
the bubble is still at the center of the cross level, the gun is laid cor-
rectly; if the bubble is not in the center of the cross level, the sight
must be releveled and the operation of laying repeated until the con-
dition for correct laying, mentioned above, obtains. In all cases the
last act of the gunner before taking the sight from its bracket pre-
paratory to firing should be to verify the leveling of the sight.

The telescopic level enables the gunner to use the quadrant angle
of elevation. To do this the sight is first set for deflection only and
the gun aligned on the target. The sight is then set for the required
quadrant angle of elevation and the gun elevated or depressed until
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the bubble in the telescopic level comes to its center. It should be
noted that a correction must be applied to the angle of elevation to
obtain the quadrant angle, and that this correction depends on the
difference of elevation to obtain the quadrant angle, and that this
correction depends on the difference of elevation of the gun site and
the target. ' )

For reverse laying the sight is reversed in its bracket and leveled,
the cross level being exposed on its underside to render the bubble
visible.

Before firing the sight must in all cases be removed from its
bracket.

CARE AND PRESERVATION.

These sights are delicate instruments and must not be subjected
to any rough usage, jars, or strains. They must, when not in use,
be kept in their leather cases in a dry place. To obtain satisfactory
vision, the glasses should be kept perfectly clean and dry. The
glasses will seldom require cleaning on the inside, but, when necessary,
they should be unscrewed and cleaned by a competent person. A
piece of chamois skin or clean linen handkerchief will answer for
cleaning purposes. Care should be taken that the cleaning material
contains neither dirt nor grit.

The object glass should be screwed home and should be kept in
that position. The erecting prism in the noninverting telescopes
should not be removed.

The trunnions on these sights are purposely left bright; the other
portions are generally lacquered. Sandpaper or emery paper should
not be used on the trunnions; when a trunnion has rusted a slight
rubbing with crocus paper will remove the rust. A little vaseline
should always be kept on them as a preventive of rust. The worm
and worm rack should be oiled with machine oil. When dust accu-
mulates on the cross wires it should be removed by a fine camel’s-hair
brush in the hands of an experienced person.

The V bearings of the sight brackets should be kept slightly greased,
and the finger drawn through them before inserting the sight to
remove dust, etc. Before putting the sight in its case it should be
carefully examined and all traces of dust or moisture removed and
every precaution taken to prevent rusting.

Place the sight in its case with the trunnions downward. When
sights are stored in their cases they should be inspected periodically.

More detailed description of these sights, with minute instructions
for their care, use, and adjustment may be found in the ‘“ Handbook
of sights for field and seacoast carriages not covered by other pam-
phlets,” prepared for the service by the Ordnance Department.
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DIRECTIONS FOR REPAIRING CROSS WIRES OF TELESCOPIC SIGHTS.

Remove the four screws which hold the cap containing the eyepiece.

In the model of 1896 M1 and model of 1897 sights, next unscrew
the two screws which secure the deflection scale and remove the
scale. Then unscrew the knob from the deflection screw, when the
sliding diaphragm can be readily removed for the insertion of new
cross wires. The cross wires are laid in a small groove at each end
and securely fastened by a small screw and'clamp. The parts are
then replaced in the reverse order in which they were removed. If
the micrometer slide is moved to the extreme right of its motion
before replacing the deflection scale, there is less danger of breaking
the vertical cross wire.

In the models of 1898 and 1898 M sights, after removing the cap
containing the eyepiece unscrew the three screws which fasten the
horizontal cross-wire frame and remove this frame. Then unscrew
the two screws which secure the horn deflection scale and remove it.
Now unhook the two spiral springs which are attached to the end of
the micrometer box and unscrew the knob from the deflection screw,
when the slide can be removed. After renewing the cross wires
replace the parts in the reverse order in which they were removed.

The spiral diaphragms are easiest replaced on their hooks when
the sliding diaphragm is at the extreme right of its motion, in which
position there is also less danger of breaking the vertical cross wire
when replacing the horn deflection scale.

The model of 1896 Mr and model of 1897 sights may require no
readjustment further than a correct setting of the deflection scale, as
explained in the directions for adjusting these 31ghts

The models of 1898 and 1898 M sights will require in addition an
adjustment of the frame carrying the horizontal cross wire, and per-
haps an adjustment of the graduated ring of deflection knob, as
explained in the directions for adjusting these sights.

Care should be had that the platinum wires lie in the bottom of
the small grooves which are cut in the micrometer slide and frame
to receive them, otherwise they will not be vertical and horizontal,
respectively, when placed in the sight.

THE GUNNER’S QUADRANT.
[Plate XVIL]

This instrument is used with the siege gun either to give the eleva-
tion directly or to verify the angles obtained by the use of the sights.
Two seats for the feet of the quadrant are squared off on the upper
side of the piece near its breech end.

The model of 1898 is composed of two main parts, the body carry-
ing the graduated arc and the movable arm carrying the index and
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the level. The movable arm also carries a graduation in minutes
from 0 to 60, and the level, which is capable of longitudinal move-
ment along the arm, carries a second index for reading this scale.

Degrees are read on the graduated arm of the body, minutes by the
sliding level and scale on the movable arm.

The graduated arc is provided on the inside with a toothed cir-
cular rack, each tooth of which corresponds to a degree mark. The
movable arm is hollow and holds a spindle which carries on its end
a small toothed sector. A spiral spring contained inside the hollow
arm constantly presses the spindle and sector outward, thus engaging
the teeth of the sector with those of the graduated arc and holding
the index of the arm against the degree marks opposite which it may
be placed. To move the arm it is necessary to press back the sector
against the action of the spring until its teeth clear those of the gradu-
ated arc. The arm may now be moved to a new position, and when
the pressure is removed from the sector its teeth will again engage
with those of the graduated arec.

The principle by which the scale of the movable arm is constructed
to read to minutes is as follows:

The movable arm is a portion of the arc of a circle having a radius
of 113.45 inches.

The lower surface of the brass case supporting the level is a chord
of this circle, with the index at its middle point, and the angle between
any two of its positions will therefore be that subtended by the arc
over which the index moves.

In a circle of 113.45 radius an arc of 1° is 1.98 inches long; the
graduation of the movable arm is therefore made of that length
and divided into 60 equal parts or minutes.

USE OF THE QUADRANT.

In using the quadrant it should be noted that a correction must
be applied to the angle of elevation used with the sights to obtain
the quadrant angle of elevation, and that this correction depends on
the difference in height above sea level of the gun sight and the
target.

Set the quadrant at the required quadrant elevation by placing the
index mark of the sector of the movable arm opposite the required
degree mark on the graduated arc of the body, and by sliding the
level along the arm until its index is opposite the required minute
division of the scale on the movable arm.

Place the quadrant on its seats or on surfaces parallel or perpen-
dicular to the axis of the bore, with the arrow, indicating ‘‘line-of-fire
elevation” or ‘‘line-of-fire depression,”’ as the case may be, pointing
toward the target. Elevate or depress the piece, as the case may
be, until the bubble of the level comes to rest at the. center. This
will be the elevation or depression required.
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RANGES BY TRIAL SHOTS.

- The method of obtaining ranges by trial shots is given in Artillery
Memoranda No. 2, pages 8 and 9.

DISTANCES BY TIME-INTERVAL RECORDERS.

This method is based on the fact that sound travels about 1,100
feet per second in air. Hence, if the time in seconds between the
flash and the report of the gun, or between the flash and the report
of a shell fired from the battery, be noted, the distance is obtained
by multiplying the time in seconds by 1,100 feet.

THE ARTILLERY HARNESS.
' [PL XVIIL]

The component parts of the artillery harness are given in the table
below. Plate XVIII shows the harness for the off-wheel and off-lead
horses. The nomenclature corresponding to the numbers in the plate
will be found in the table.

] ] I
|
No. {  Wheel. | Lead. : .
in ] ec-
Plate Component parts. I Near | off | Near | Off 1 Class. | ¢jon
XVII. horse. | horse. | horse. | horse.
i
1-4 | Backstrap and crupper, complete..............0c...ooifenan... 1 1; ;
1 Cru&mi%t. ks%?: d hi | 1 [
ackstrap, ans F:175: o1 DR PR PO i 1
2 Doc%...’ .......... p et p ..... ps ........... : 1 1 ]
3 Loin strap... PN PO ! 1 1
4 Traceloops.....ceeeeennnneeeeeeannnnnnn PO ! 4 4 J
Backstrap hooks...........cociieiiiennenafenneenailanaannn. 1 1
8,9 | Breast strap, complete......................... 1 ) L E !
Consisting of~— i | | :
8 1! 1., o !
9 2 2 .
27 1 1. |
5 1 ) U PN N .
6! 1 1|, ‘
2 TR ISUUUON IS |
. Backstrap hook............... 1 ) P
t Side-strap hook.............ccoiiiiii.... 2 b2 PR PR '
3 Loin strap. .. 1 1. i
7 2 2. . i
4] 2 2. |
. 10-19 | Bridle, c&mp. ot 1 1 v [
10 | 1 1
11 2 2
12 Cheek PieCes.......oceeeeeneeennnnnenannnnn 2 2 |
18 Coupling strap.......coooeiieoiiiiiiiiiiiiaiinne. 1 i
19 Connecting strap..........coeeiiiieaaiiioaaaaa.s 1 .
13 Crownpiece. ........ 1 i
14 Snaffle Qit (watering 1
16 | Reins (pairs)....... 1
17 Throatlatch. . 1
20 ‘ Collar, steel . 1
21 - - Hametug, a partofthecollar.............|........
40 ; Collar Strap. ... .. iioiiieiiiiiieaieaianaaaa 1
22,23 | Halter, complete 1
22 1
23 Strap........... 1
24,25 Martingale, complete. 1
I Consisting of—
24! Martingale......... eeetaaaenaeaaaan 1
-25 | Cincha Strap.. . .ccveeeeeeiiniciaaaaananans 1

1 Twenty curb bits with chains are issued for use in place of snaffle bit on fractious draft horses,



Wheel. Lead.

No.
in Co Class. | 8o
mponent ts. .
Jlate ponent par Near | Off | Near | oOff tion.
< . . horse. | horse. | horse. | horse.
* 26-33 | Baddle, complete.....................c.ooolLl 1 1 1 1
Consisting of—

b14 Cinchas, with reinforces and loops.......,. 1 ) B TR P,

15 Cinchas, without reinforces and loops...... ........[........ 1 1

28 Lead-rein roller and Strap............o.... feeeeeans ) B . 1

Quarter straps, including rings, safes, and |
cincha straps............
42 Cincha strap, a part
17, Y .

43 Coat strap, 33-inch gpommel) 2

4“4 Coat strap, 45-inch (cantle). .......... eew 1 1

30 Coat strap, 60-ineh......................... feeeeaas 2 ........ 2

31 Saddletree, leather-covered................ ‘ 1 1 1 1

32 Stirrups, brass (new style nickel steel)..... 2 2 2 2

33 Stirrup straps...... . 2 2 2 2

34 Saddlebags, pairs... 1 1 1 1

35 Saddlebag side stra; 2 2 2 2

36 | Traces, lead, model of 1808. . 2 2

Consisting of—

lchain,2C.... ... ... ..ooiiiiiiiiiiaaaolt, I IORORON! DRSO v

2cones, 2H......

2 filler pieces, 2G .

37 | Traces, wheel, model of 1908. .
Consis f.

2 filler pieces, 2G.................. .l ..
38 Mogul spring, a part of wheel trace........|..... JR ..
l1loophook, 10F........c..ccovinieniaannifennn. R D .
1rng, 10E. .. ... ... i RN P ..
1 Mogul spring loop, 10D..................|..... N P ..
hll locking strap, 10G. . .. B PP, PN PO,

Whip
Sweat leathers.
Blanket

4

-

STEEL COLLARS.

SIZES AND DIRECTIONS FOR FITTING.

Steel collars are made in the following sizes: 2 A, 2 B, 4 A, 4 B, 5,
5A,5B,6,6A,6B,7,7A,7B,and 8 A. The number and shape of
the collar are stamped on the front side under the extension bolt.
The A and B shapes have straighter sides than the numbers without
lotters. When issued with harness, unless otherwise ordered, 20 per
cent of the collars are No. 4 A, 30 per cent No. 5, 40 per cent No. 5 A,
and 10 per cent No. 6. In requisitions, the size of collars desired
should be given. :

The steel collar pads are made in seven different sizes: No. 0 is
4 inches wide, No. 1 is 4.5 inches, No. 2 is 5 inches, etc., to No. 6,
which is 7 inches wide. The pad connections are also furnished in
seven sizes, from No. 0 to No. 6. For the plain number of collar
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(5, 6, or 7), the regular adjustment requires a pad connection of the
same number as the pad. The A and B shapes have straighter sides
and take a pad connection two sizes larger than the pad—that is, it
would take a No. 3 connection with a No. 1 pad, etc., for the regular
adjustment in these shapes. When the collar is very wide at the top
and narrow at the bottom the size of the pad connection must be
increased one or two numbers to allow the collar to close easily at
the bottom. In the reverse case, a smaller pad connection should be
used. The collar pads are numbered on the front inner side. The
pad connections are numbered on the side having the round holes,
which side must be kept to the front on the collar. In requisitions
for collar pads and pad connections the sizes desired must be stated.

The buckle is made in two sizes. No. 2 is 1 inch longer than No. 1,
and is used with the larger sizes of collar pads. .

The correct adjustment and fitting of collars is of the utmost
importance. The variety of sizes and shapes of collars, pads, pad
connections, and buckles issued by the Ordnance Department is
sufficient to enable any horse to be correctly fitted. Efficient super-
vision by officers of the fitting of collars and of the adjustment of the
point of draft (trace plate). is required to secure proper results.

Table of dimensions.

(Size of collars fitted with No. 3 pads.]

Length of “iggl‘;gsﬁ Width 8

. inches Width at
Number of collar. Wg’:l"em' dov;n from dov{n from| draft.
op. op.

F

~J = 90 ~J S O = 3 O =3 &

Inches. Inches. Inches.

2

NNNgNNgeaae
e
PR IR LR L LA

e
-

2A 16 7
2B.. 1 4 5 63
1A 18 8 7
4B, 18 7
5.... 193 7

e i :
6..... ' 21 7

6B 2 8

Toaenn X 2 ’ ?i

i | g i

4 br bt
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REASON FOR OILING LEATHER.

Leather, #s it comes from the tannery in manufacture is hard,
rough, brittle, inflexible, and readily absorbs water. To remove
these undesirable qualities and render the leather soft, pliable, flexible,
and impervious to water, to increase the strength and toughness of
the fiber, and to give the leather such a surface color and finish as
will make it most sightly and suitable for the purpose for which
intended, the manufacture is continued by hand, stuffing it with a
“dubbing” made of pure cod-liver oil and tallow, which the experi-
ence of curriers has shown to be the best material for this purpose.
This dubbing is thoroughly absorbed by the leather, penetrating it
completely, and is not merely limited to the surface.

The russet leather now used by the Ordnance Department in the
manufacture of all leather equipments is pure oak tanned, of No. 1
tannage and finish, hand stuffed with a light dubbing made of pure
cod-liver oil and tallow to preserve the leather, the dubbing being so
sparingly used that the oil will not exude. This leather as it comes
from the manufacturer contains enough oil to materially improve its
quality and prolong its life, but not enough to soil the clothing if
the equipment is properly cared for. No oil whatever is added to
the leather in the manufacture of the equipments at the Government

arsenals.
CARE OF RUSSET LEATHER.

Leather equipments which have become wet should be dried in the
shade. Wet Jeather exposed to the direct rays of the sun or to the
heat of a stove or radiator becomes hard and brittle.

When russet-leather equipments become soiled in service they
should be cleaned by carefully washing the leather with a sponge
moistened with a heavy lather made of clean water and castile or
Frank Miller’s soap, and then rubbing vigorously with a dry cloth
until the leather is completely dry.

If the leather becomes harsh, dry, and brittle from exposure to
water or other causes, clean as above described, and while the leather
is still slightly moist apply an exceedingly light coat of neat’s-foot
oil by rubbing with a soft cloth moistened (not saturated) with the
oil. If it is found that too much oil has been used, the surplus can
be readily removed by rubbing a sponge moistened with naphtha
or gasoline. But these oils are not issued for this purpose.

Where a polish is desired, the leather should first be thoroughly
cleaned and then the leather polish or dressing supplied by the Ord-
nance Department should be applied sparingly and thoroughly
rubbed in with a soft, dry cloth. Secars, cuts, or abrasions of the
leather may be improved in appearance but not obliterated by
similar use of the leather polish.
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Russet leather may be cleaned, oiled, and polished as described
above, but it should be noted that if more than a light coat of oil be
given, the leather will be greatly darkened and will quickly soil the
clothing. No method of cleaning will restore the original light color
of the leather or remove stains or discolorations.

CARE OF BLACK LEATHER.

To clean and dress black leather, wash it in water (lukewarm
preferred) with castile soap. An old horse brush will be found very
satisfactory for applying the soap and water. Dry in the shade;
when almost dry, apply the blacking, rubbing it in thoroughly.

Dry in the shade and then apply neat’s-foot oil with a sponge or
rag, rubbing in well until the leather is soft and pliable.

When dry, a certain amount of oil and blacking will exude from
the leather; this should be rubbed off with a dry cloth.

GENERAL INFORMATION.
PAINTING ARTILLERY MATERIEL.

The paint issued for this purpose is of olive-drab color put up in
5-pound cans ready for use, end is applied to both wood and metal
parts. If the paint is too thick, turpentine should be used as a thin-
ner, but not to greater extent than 2 per cent by volume.

All steel and iron nonbearing surfaces will be painted, including
that portion of the underside of the gun between the clips. Wearing
and bearing surfaces, teeth of gear wheels, elevating screws, piston
rods, cylinders, counter-recoil springs, and interior of cradle will not
be painted.

All parts to be painted should be free from dirt or grease. They
may be washed in a liquid made by dissolving one-half pound sal
soda in 8 quarts of warm water, then rinsed in clean water, and
wiped thoroughly dry.

Where the matériel is in fair condition and only marred in spots,
the marred places should be primed with olive-drab paint, second
coat, and permitted to dry. Then the whole surface should be sand-
papered with No. 1} sandpaper and a coat of paint applied and
allowed to dry thoroughly before use.

Where the matériel is in bad condition all parts should be thor-
oughly sandpapered with No. 2} sandpaper, be given a coat of paint,
and be permitted to dry for at least 24 hours; then sandpaper with
No. 00 sandpaper, apply a finishing coat, and permit the perts to dry
thoroughly before use.

In general, two coats of paint per year will be sufficient to keep
the mcterial in good condition. After repeated painting the paint
may become so thick as to scale off in places or give an unsightly
appearance. It may then be removed for repainting, as follows:
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Dissolve 1 pound of concentrated lye, powdered form, in 6 pints
of hot water, and slake in enough lime to give the solution the con-
sistency of paint. Use the solution freshly mixed and apply to the
parts where paint is to be removed with a brush or with waste tied
to the end of a stick. When the solution begins to dry on the surface
use a scrapar to remove the old paint, and complete the cleaning of
the surface with cloth and water. If one application is not sufficient
to loosen the paint, apply a second coat. Before painting wash the
surface with sal soda water, rinse with clean water, and then wipe
thoroughly, as described above.

OILS FOR ARTILLERY MATERIEL.

For the service, cleaning, and preservation of this materiel the
Ordnance Department issues cylinder (or hydroline) oil, lubricating
oil (or engine oil No. 1), sperm oil, coal oil, neat’s-foot oil, and light
shishing oil. Each of these oils is suited for the particular purpose
for which it is issued, as stated below, and care should be taken that
it is not used for other purposes.

The cylmder (or hydroline) oil is for use in the rec01l cylmders of
the carriages and for no other purpose.

The lubricating oil (or cngine oil No. 1) will be used exclusnvely n
all oil holes of the material, and in lubricating such parts as wheels
and axles, gun and cradle slides, pintle socket, elevating and travers-
ing mechanisms, exterior of cylinders, brake bearings, hinges, different
surfaces of breechblocks, threads of breech recess, etc.

The sperm oil is a lighter lubricant than the engine oil No. 1, and
may be used on the gears of sights, fuze setters, range quadrants,
parts of revolvers, ete.;.engine oil No. 1 may also be used on such
parts. o

Coal oil is used by the Ordnance Department for cleaning purposes.
In the field it may be used for lanterns. Coal oil for general illumi-
nating purposes is furnished by the Quartermaster Corps.

Neat’s-foot oil is used for the care and preservation of all leather
equipment, and should be applied as directed on page 79.

Light slushing oil is prescribed for use in the protection and preser-
vation of all bright or unpainted surfaces of steel or iron on all
parts of the equipment when the material is to remain unused for an
appreciable length of time. Its use as a lubricant for mobile artillery
is forbidden. ‘

Before applying the slushing oil to any surface, the part should be
thoroughly cleaned, so as to be free from rust, water, kerosene, lubri-
cating oil, etc., as their presence will cause rusting under the slushing
oil. The slushing oil should then be applied in a thin, uniform coat,
since this is ALL that is necessary to give good protection.

Except in very cold weather it can be applied by using a paint
brush as when painting; in cold weather it should be applied by

101569--17—6
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name, if known) should be given. If the marking or name of the
part is not known, submit a sketch showing the location, shape,
material, etc., sufficient to establish definitely the identity of the
part in question.

The use of the word ‘“complete’’ in requisitions to signify a com-
bination of parts sometimes leads to misunderstanding of the exact
parts wanted. The tables of nomenclature of parts have been
arranged to show the parts included under the terms ‘“one trail,
complete; one wheel, complete,” etc., and should be carefully studied
before requisitions are made out to insure that all the parts wanted
are included and duplications avoided. For example, if a piston rod
is wanted, the order should state whether it is to be with or without
the nut. If all details are itemized it will avoid mistakes and
unnecessary expense. )

GENERAL INFORMATION WITH REFERENCE TO ORD-
NANCE SUPPLIES FOR FIELD ARTILLERY.

Cavalry saddles are usually supplied in three sizes, in the following
proportions:

Per cent.
No.1,11-inchseat. ... ..o.ooiiii it e e ieeeeaaenn.. 1B
No.2,113-inchseat. .. ..o i i eeaaceaaaaann 50
No.3,12-inchseat. .. oottt et 35

Since November, 1901, the adjustable quarter straps have been
made 3 inches shorter on either side than they formerly were.
Surcingles are regularly supplied in three sizes, in equal propor-
tions, as follows:
No. 1, length of webbing, 48 inches; billet, 26 inches.
No. 2, length of webbing, 63 inches; billet, 18 inches.
No. 3, length of webbing, 63 inches; billet, 30 inches.
Twenty curb bits for use with fractious draft horses are issued in
various sizes, determined by the length of the mouthpiece:

Per cent.
No. 1, length of mouthpiece, 43inches. ......... ... .. ......... 15
No. 2, length of mouthpiece, 43 inches. _.................. el 75
No. 3, length of mouthpiece, 5 inches........ et 10

No. 4, length of mouthpiece, -5} inches, and No. 5, length of mouth *
piece 5} inches, issued only when specially called for.

The olive-drab saddle blanket is regulation for all arms of the
service.

On marking outfit and 1 stencil outfit are issued to each battery
of Field Artillery to enable the requirements of paragraph 295, Army
Regulations, to be carried out.

Revolver arm racks are issued for use of Field Artillery in such
number as may be required to hold the revolvers on hand in the
battery. Each revolver arm rack holds 80 revolvers.

Lanyards with metal snap are issued with revolvers when called for.
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If necessary, the leather blacking issued may also be used in lieu
of stencil plate. The stencil brush should be dipped in the blacking
and as much of the blacking as possible should then be taken from
the brush until it is left nearly dry; it is then applied by a vertical
movement of the brush. A little practice will enable one to make
a clear-cut marking, perfectly black, and perfectly indelible.

One stencil plate, “Shell and flame,” for marking boxes will be
issued to separate organizations upon requisition.

EQUIPMENT.

The following table sets forth the list of tools and accessories
and miscellaneous equipment carried by the several vehicles and
the allowances of the expendable supplies. The battery com-
mander may use his discretion as to the articles and quantities of
supplies to be carried.

TOOLS AND ACCESSORIES,

(For each gun and carriage:)

2 sections sponge and rammer staves (attached to carriage).

2 maneuvering handspikes (attached to carriage).

1 roller handspike (attached to carriage).

2 buckets (as convenient).

1 lantern {in bucket).

1 breech cover (on gun).

1 muzzle cover (on gun).

1 trunnion sight (attached to gun).

1 wrench for hydraulic buffer gland (in trail tool compartment).
1 wrench, firing-bracket screw bolt (as convenient).

3 bar screw-drivers.

1 primer key.

1 grease knife.

1 obturator-nut wrench, gun, model of 1890.
2 bronze drifts,
1 cold chisel,
1 pair cutting pliers.

1 screw wrench, 12-inch, }In same pocket
1 hammer, machinist’s, 16-ounce, pocket.
1 file, flat, hand, dead smooth, 8-inch.

1 file, round, 3-inch, second cut.

1 file, half round, smooth, 8-inch.

1 pin punch. .

1 wrench for vent shield, gun, model 1890.
1 wrench for throttling-bar screws.

1 vent punch.

1 vent drill.

1 extractor for stop in carrier rmg

1 vaseline brush.

1 fuze punch.

1 primer-seat brush.

1 primer-seat cleaner.

In canvas roll in trail tool
}In same pocket. compartment.

In leather pouch in trail tool com-
partment.
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1 axle-grease can, 1-gallon, filled.

1 sperm-oil can, }-gallon, filled.

1 vaseline can, §-gallon, filled.

1 quadrant, model of 1898, in quadrant hux.
1 rear sight, in leather case.

1 oiler, brass, }-pint. In armament «host .
1shot tray.

6 fuze-punch pins.

1 quire emery cloth, No. 00.
1 rammer head, bronze.
1 guard nut.

1 sponge head, bore.

1 sponge head, chamber.
2 sponge covers.

3 wagon sponges.

12 silk wipers. Where most convenient.
1 gunner’s pouch.
1 lanyard, 30-foot
1 mallet.

(For each forge and battery wagon:)

1 axle-grease can, in footboard compartment.
1 axlegrease knife, in footboard compartment.

1 coal bag, canvas, 3 bushels. Carried on lim-

200 pounds horseshoes. |Inforgechest;issued by the Quarter- be:'l olf) :(t:ge
50 pounds horseshoe nails.| master Corps. :vl;.gon attery

2 paulins, 12 by 12 feet, dyed duck.
2 watering buckets, canvas, in footboard compartment.
1 anvil (100 pounds).
2 water buckets (galvanizediron).
1 grindstone, arbor, crank, and frame (iron), complete.
1 hammer, sledge, medium.
2 jackscrews.
2 lanterns.
1 oil can, coal, 3 gallons.
1 oil can, sperm, 2} pints.
1 vise, forge.
1 double block, 8-inch.
1 single block, 8-inch.
150 feet 1-inch rope.
1 set of blacksmith’s tools
(see p. 88).

1 carpenter’s and wheelwright’s tool chest, containing :

.1 set of carpenter’s tools (see p. 89). In battery wagon
1 saddler’s tool chest, containing 1 set of saddler’s tools| body.

(see p. 89).

Carried on body of
forge and battery
wagon.

}In forge chest.
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(For each siege ammunition wagon:)

1 galvanized-iron fool box, containing—
1 screw wrench, 12-inch.
1 chisel, hand, cold, $-inch.
1 hand bastard file, 8-inch.
1 hand hammer.
1 steel punch.
3 screw-driver bits, §-inch.
3 screw-driver bits, 3-inch.
1 hatchet.
1 claw hammer.
2 braces.
2 nail pullers.
1 axle-grease can.
1 axle-grease-can knife.
10 pounds axle grease, in axle-grease can.
1 lantern. }

In front compartnent.

(For the implement wagon:)

The articles above as enumerated, and—
2 hydraulic jacks. '
2 lifting jacks.
14 pieces pine plank, 3 by 12 inches by 8 feet.
30 canvas sandbags.
8 pickaxes, handled.
8 shovels, long-handled.
1 Yale-Weston 2-ton triplex differential pulley.
1 pintle block, complete.
8 shovels, short-handled.
8 spades.
B axes, handled.
4 lanterns.
4 tamps.
1 saw, crosscut.
2 sledge hammers.
1 keg spikes (100 pounds).
1 tripod, complete.
5 gallons oil (hydroline) for hydraulic cylinders.
5 gallons coal oil.
1 spirit level.

(For the store wagon:)

1 axle-grease can.

1 axle-grease-can knife.

1 coal-oil can.

1 hand hammer, 12}-inch handle. }In tool box.
1 lantern, railroad.

1 iron nut wrench, 10-inch.

1 screw wrench, 12-inch.
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SPARE PARTS FOR HARNESS.

8 breast straps.

2 bridles and bits, artillery.

5 collars; steel with 2hame tugs each.
7 collar pads.

10 collar straps.

16 cinchas, rtillery, lead.

8 cinchas, artillery, wheel.

20 curb bits, model of 1909.

2 curb chains, with hooks, model of 1904.
10 feed bags.

10 grain bags.

8 halter headstalls.

25 halter tie ropes, model of 1912,

8 martingales with cincha straps.

5 mogul springs, 320 pounds.

8 side straps-for breeching.

16 curb straps.

10 traces, lead, with chains.

5 traces, wheel.

5 whips, artillery.

In forge and battery wagon.

SPARE PARTS FOR COLLARS,

8 bolts for bottom of collars with nuts.
8 bolts for extensions with nuts.
8 bolts for top connections with nuts.

8 bolts for trace plates with nuts and washers.

3 buckle latches.

8 buckle springs.

5 draft springs.

8 pad bolts with nuts.

8 pad hooks with collar backstrap connections.

5 trace plates and loops.

In forge and battery wagon.

MISCELLANEOUS TOOLS AND IMPLEMENTS.

3 vent drills.

3 gunner’s (vent) punches.
3 priming wires.

4 fuze punches.

24 fuze-punch pins.

4 pickax handles.

4 ax helves.

2 sponge head and sponge, bore.
4 sponges.

1 rammer head, bronze.

2 primer keys.

2 lanyards, siege.

4 hatchet handles.

In forge and battery wagon.
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MISCELLANEOUS SUPPLIES.

1 fuze, *‘High A,” base percussion, sectional.
1 fuze, **High C,”’ base percuseion, sectional.
1 fuze, combination, 15 seconds, sectional.

1 marking outfit, complete.

4 gunner’s quadrants.

2 range finders, Weldon.

1 steel tape, 100-foot.

1 seal stamp.

1 shrapnel for instruction,45 pounds, sectional.
4 sights, telescopic.

1 stencil outfit, complete.

3 time-interval recorders.

2 azimuth instruments.

2 sound telemeters.

In bastery wagon.

BLACKSMITH’S TOOLS (IN LIMBER OF FORGE AND BATIERY WAGOV).

2 aprons, leather.

2 canvas bags, small, for nails and small stores.

1 chisel, hand, cold.

1 chisel, handled (for cutting cold iron).

1 chisel, handled (for cutting hot iron).

1 clinching iron.

1 file, flat, bastard, 12-inch.

1 file handle, iron, 6-inch.

1 fire rake.

1 fire shovel.

1 fore punch and creaser (on one handle).

1 forge, portable, Empire (modified for Army use).

1 hammer, hand, handled.

1 hammer, riveting.

1 hammer, shoeing.

1 hardie.

2 knives, shoeing.

1 knife, toe.

1 nail punch.

1 oiler, brass.

1 padlock and key (part of forge and battery wagon).

1 pritchel.

1 punch, round, hand.

1 rasp, shoeing, 16-inch.

1 rule, 2-foot, 4-fold.

6 drills, flat, 4, 4, and % inch, square shank, 6 inches long.
1 flatter, handled, 1}-inch square face. ’
1 screw plate, 22 inches long, combination, dies and taps, $, {, #, 1&, 4, §, and  inch.
1 pair hoof and cutting nippers, 10-inch. '
1 punch, square.

b rivet sets, v, 1, #, 4, and § inch.

1 screw wrench, 12-inch.

1 shoeing box, leather.

1 shoeing pincers.

1 square, steel.

1 ratchet for square-shank drills.




-

89

1 pair tongs for holding {-inch iron.
1 pair tongs for holding 3-inch iron.
1 pair tongs, smith’s.

1 wrench, small, for forge.

CARPENTER’S TOOLS (IN BODY BATTERY WAGON),

6 auger bits, {, 4, %, 1, 14, and 14 inch.
1 auger-hamdle, patent.
2 bags; icaxtyas, for small stores.
1 brace, with 12 bits, assorted.
10 brad awls, assorted, with (and contained in) handle.
3 chisels, framing, %, 1, and 1} inch.
1 compass, 10-inch wing.
1 drawing knife, 12-inch.
6 files, saw, assorted, 4 and 6 inch.
1 file, wood, 10-inch.
2 file handles, aluminum, 5-inch.
1 gauge.
2 gouges, framing, 4 and 1 inch.
1 hammer, claw.
1 hand ax, No. 7.
1 m=llet, wood.
1 oiler, brass.
1 oilstone, 8-inch.
1 pincers, small.
1 plane, jack.
1 plane, smoothing.
1 rasp, wood, 10-inch.
1 rule, 2-foot, 4-fold.
1 saw, hand, 20-inch.
1 saw, rip, 26-inch.
2 screw-driver bits, % and  inch.
1 spokeshave.
1 square, trying, 9-inch.
1 tapeline, linen, 100 feet.
1 vise, table.
1 wrench, screw, 12-inch.
1 bevel, 8-inch.
1 bit, countersink, for wood, §-inch.
1 bit, extension cutters, §-inch and 3-inch.
1 file, flat, bastard, 10-inch.
1 nail set, No. 93.
1 reamer, half round.
1 screw-driver.
SADDLER’S TOOLS (IN BODY OF BATTERY WAGON),

12 awls, stitching, assorted.

1 awl, peg, with patent handle.

1 awl, seat, handle.

1 awl, stub, 2 inches long, with handle not patent.
2 bags, canvas, for small stores.

1 claw tool.

1 pair compasses, common, 6-inch.



1 creaser.

2 edge tools (Nos. 1 and 2).

1 gauge, draw.

1 hammer, riveting.

6 handles, plain, for stitching awls.

1 handle, patent, for stitching awls.

1 knife, half round, 5-inch.

1 knife, head.

2 knives, shoe.

1 knife, splitting, 6-inch.

1 mallet head, 14 to 16 ounces.

6 papers needles, harness, Nos. 4, 5, and 6.
1 paper needles, glover's No. 3.

1 pair nippers, cutting.

1 oilstone.

1 pliers, large, 6-inch.

1 pricking carriage, 3 wheels, Nos. 7, 8, and 10

1 punch, revolving, 4 tubes, Nos. 4, 5, 6, and 7.

4 punches, hand, Nos. 5, 7, 8, and 10.
1 rule, 2.foot, 4-fold.

1 rivet set, two holes.

1 screw-driver, 3-inch.

1 sewing palm.

1 pair shears, 6-inch blade.

1 slicker, steel.

1 stitching clamp, not carried in tool chest.
1 stitching horse, complete.

2 thimbles.

1 needle case, leather.

1 paper sacking needles, Nos. 4 and 44, assorted.

SIX MONTHS' ALLOWANCE OF CLEANING AND PRESERVING MATERIAL
(ALL EXPENDABLE).

So. much of these supplies as is practicable will be carried in the forge and battery

wagon and store wagon.

Brush, camel’s-hair, No. 1, round ..............................
Brush, sash, No. 3. . ... ... i
Brush, sagh, No. 5. . ..ottt it aiiaaaaan
Brush, varnish, No. 4-0. ... ... ..o i
Brush, varnish, No. 5-0...... ... oo ittt
Brush, varnish, No. 6-0......... ..o it iiiiaan,
Burners, lantern. ... ... .. i,
Cloth, CroCUS. . ot ittt et et aaea e aaaeaaaaaaaanann
Cloth, emery, No. ... .ottt cieeeaeeaaeanan
Cloth, emery, No. 0. ...ononoiei ittt i ia ittt acaaaaaaaaaananan
Cloth, emery, No. 0. ... ittt tiieeaaeaeaannns
Cloth, emery, No. 00. ... ... i et iaees
Cosmic, No. 80, 80ft . ... ooneei it
Chamois BKINS. . ..oee ettt e iee it iiaaeaneaaaeaans
Dressing, russet leather, boxes....... ...l
Drier, Japan. .. ..o e iiiiiaeaaa
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Lavaline, 16-ounce cans L. .. ... o i iiiiiiiiiaiiaiaaaaaa, 7
Lye, powdered.. .. ... i pounds.. 25
Naphthaline.......o..ociiiiiiiiiiii i iaaan. e do.... 15
101 0 1T S ounce..- 1
Oil, hydrolene..........couiuimimiiii it iiiii i gallons.. 15
Oil, linseed, boiled..........ooiuioiiiiii it do.... 8
Oil, linseed, AW ....ueenc et ii e i iieeeeaacaaneaccaaacaananns pint.. 1
0il, lubricating (engine No. 1). . . ..cciimmitiiiiieniiiaanaaaaaannn gallons.. 15
(0TI (T A £ R do.... 25
Oil, slushing, light...... ... ..o i do.... &
L0 T R Y do.... 5
(0, 1) o1 ¢ 1+ do.... 2
Paint, olive drab, second coat..........o..oioiiiiiiiiiiiiiiiiaalat pounds.. 100
Paint, olive drab, third coat......cccooeieimii i do.... 100
Paint, rubberine, gallons. .........c. .o il 5
Paste, stencil.................... et iieeiaiaicaeaaen (issued as required)
Petrolatum (vaseline), in tin boX......ococuiiiiiiiiiiiiiiiaiia.. ounces.. 5%
Polish, Gibson’s s0ap, 16-ounce Can8 ... ... ...coeiiieiniiiiieniiiiniiaaeann 7
Primer, brown enamel............ ... ..ol quarts.. 3
Sal 80da. .. e e pounds.. 100
Sandpaper, No. 2. ...oeinuiiii i quire.. 1
Sandpaper, No. 1. ..cooiii el do. 1
Sandpaper, No. .- cointiii e do. 1
Sandpaper, No. 00. ......cuoinnm i do.... 1
Soap, castile. ... ... . pounds.. 60
Soap, Hoand H. ... ... cakes.. 6
Soap, saddle, Frank Miller’s. . ........ ...l pounds.. " 90
Sponges, 4-inCh. . . . ..ot 75
Sponges, large. .. ... ...t 10
Turpentine.........c.ooiiiiiii i iiiiiiiiiaeaaaaa gallons.. 10
Waste, COtton. ..o iiiiiciaieiiiaia. pounds.. 50
Wicks, lantern. ... ..o e 5

SIX MONTHS' ALLOWANCE OF SADDLER’S MATERIAL (ALL EXPENDABLE). .

So much of these supplies as is practicable will be carried in the forge and battery
wagon and store wagon.

Awl blades, harness, assorted. .......c.coiniii it 6
Awl handles, flat. ... ...l 3
Buckles, bar, 1-inch, Saalbach. . . .. ...l 2
Buckles, bar, tongueless, §-inch................ eeeeeeaeeeaas . 9
Buckles, bar, tongueless, 1-inch...... ... ...l 15
Buckles, bar, tongueless, 1§-inch. ... .....oooeoeooioiiiiiiiiiiia 6
Buckles, center bar, f-inch.... ... oo 40
Buckles, center bar, 3-inch........ ool 6
Buckles, center bar, F-inch. . ..ooooiiin Ll 12
Buckles, center bar, 1-inch.................. ... et e 2
Buckles, center bar, 13-inch. ....ooooneimi i 12
Buckles, center bar, 1§-inch.....ooooooomi i 12
Buckles, roller, §-inch. . . .....ooiii L 12
Buckles, roller, g-inch. . . ... e 2
Buckles, roller, J-inch. . .. .co i 22
Buckles, roller, 1-inch. . . oo ooii L 6
Buckles, roller, 13-inch. . . .. oioim e 48

1 Only one of these two items will be issued as called for.



Buckles, roller, 13-inch. . . ... oooiii i i 4
Buckles, satchel, §-inch. ... ... .o i 7
Buckles, wite, 3-inch.. ... ... i iiiieiiiieeaiaia.. 3
Buckles, wire, §-Inch. ... ... . i iiiiiiiiiiieaaeaaaas 1
Buckles, wire, §-inch..... ... . i iiiiiiiiiiiieiaiaas 28 °
Buckles, roller, Royal. 1}-inch. ..... ... ... . i i, 2
Buckles, roller, tongueless, §-inch. .. ... .. .. i, 0
L8] (T3 D 3
Conway loop, §-inch. . ... ..o et . T
End buckle, 1-inch....cocin i i i eiiieeeeeeeaeaaaas 15
End clip, §-inch......oo i i et 28
End clip, 1dnch. .. .o it ciaiaaeaaas 21
End clip, 13-nCh. ... i ittt 25
Foot staple, high. . . ... . i i 12
Foot staple, low...... ..ottt iiiiianannn et 24
Foot staple, semicircular. . ... ... ..o ittt it 12
Hook, backstrap. . .................. et teeetaaaaaasaeeataaaaaaacaaaaaaaan 5
Hook, breast Btrap. ... ..ottt i iiaa e caaaaeaaaas 2
Hook, collar strap. . . . . ... it aaaae 5
Hook, double, brass wire. ..... ..o iiiiiiiiiiii it iieieaaraareaaaaanann 12
Hook, end, brass Wire.........ocoiiiiiinioiteniaieeaaaeeeenenaaineannns 12
8 107Y ST U117 1) ¢ Xt 2
Hook, wire (for link). . ... ..ot i i i ia e caaaaaaccanns 2
Leather, bridle, sides. .......ooteniie et 6
Leather, collar, backs. ... .ocouoiieii ittt e it caaaaan 6
Leather, harness.....c.o. oo it pounds.. 200
Leather, 1atigo. ...t uan i ittt iiaeiaaaaaa gide.. 1
Nails, saddle. . ....oonei i i ittt 9
Needles, Glovers, No. 3. . ...oueiuiiiiiiiii it iitiaieaaaaans paper.. 1
Needles, harness, No. 4. . ..ottt i iiecieaetacaaaaann do.... 1
Needles, harness, No. 5. . .. coneeiiiiiit it iiiiaiiieeaaaaan do.... 1
Needles, harness, NoO. 6. . ..cooinniii ittt iieieeneen do.... 1
Ornaments, brow band.......ocoueiinii ittt iiiiiieatiaaaeciiacnaaan 10
Ovals, saddle. ... .o e et ceaea e 10
Ovals, saddlebag....... F e et eeeietaeacettatatatataereetaaaaan 4
Pins, screw, brass, $-inch, No. 2. ... ... o il gross.. 2
Ring,  inch diameter (saddlebag)..........ccouiiiiiiiiiiiiaiiiiiiiiiaiaannn 7
Ring, 1 inch diameter (connecting strap, rifle scabbard). .................ooee. 5
Ring, 1} inches diameter (saddle).........coeioiiiiiiiiiiiiiiiiiiiiiiiiaan.s 24
Ring, 1§ inches diameter (back 8trap). ......cocieiiiiiiiiiiioiianinenns 5
Ring, 1} inches diameter (throat strap).........coeoviiieiiiiiii ... 6
Ring, 14 inches diameter (breeching)............ccoioiiiiiiiiiiiiiiiaiiaa., 3
Ring, 2 inches diameter (halter). . .......... . ... il 12
Ring, 4 inches diameter (cincha strap)...........cooiiiiiiiieiiiiiiiiiaaaa.. 12
Ring, 4 inches diameter (quarter strap). ........... et 12
Ring “D,” 1 inch diameter (feed bag).........cooiiiiiiiiiniiiiiiiiiiiaa... 10
Ring “D,” 1} inches diameter, with clasp........... ... 9
Ring “D,” 13 inchesdiameter.......... ... ittt 3
Ring “D,” 2 inches diameter (special). .........ccooieimiaiiiiiiiiiiiiiia. 3
Rivet and burs, brass, §-inch, No. 12........ciiiiiiiiiiiiiiiiiiat. pounds.. 2
Rivet and burs, brass, 4-inch, No. 10.......cooiuiiuiiiiiiiiiiiiiiiia... do.... 1
Rivet and burs, brass, §-inch, No. 10............ i, do.... 1
Rivet and burs, brass, 1-inch, No. 8, oval head.......... e teeeieeeann do.... 1
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~Roller, lead rein. ... i i 4
m-Rope, $-inch (halter). ... ... .o i it feet.. 124
.. Screws, brass, 1-inch, No. 6......... ... .o il gross.. 2
Sheepskins, with wool on........ . . .. iiiiiiiiiiiiiiiiiiiiaa... 10
Shields, saddle, 11-dnch. ... .o o eiieiaeeeaas 1
Shields, saddle, 113-inch. ... ... . i, 2
Shields, saddle, 12-inCh. .. oo i i 3
Snaps, canteen, cavalry. ... ... .............. fee e eaa e ea e aeaaaeaaa 4
Snaps, covert, F-inch. ... ... L iiiiiiiiiaceaaan 2
Snaps, covert, 1-nch. .. ... .l iiiiiiaaaaaa 2
Snaps, German pattern, iron, §-inch, bronzed........ .. .. .. ... ... .. ... 2
Snaps, haversack.......cooeeiie it i 6
Snaps, swivel, 1-inch, No. 16....... ... ... .. ... .. ettt 6
Snap hook (feed bag). .. ..cueoii i it tiiaeaaeeeaaaan 10
Strap loop, coupling (for bridle)... ... ... . i 2
Strap loop, feed bag, 1 by dinch... ... ... . .. 10
Strap hook, Crown piece. ... ... ..o i iiiaeaaaan 5
Studs, s8ddlebag. . . . ..o o e 6
Tacks, COPPer, 12-0UNCe. ... .ouoie it ittt et i ieaaaaaeaaaaaaann paper.. 1
Tacks, copper, 20-0UNCe.. . ..o cuunnneaeaaeanaeanaanannaeaeaaaaaaaaaannn do.... 1
Thimble, aluminum lined steel. ...... ... ... i i, 1
Thread, carpet, No. 18, olive-drab....... .. ... ... ... ... pounds.. 1
Thread, shoe, No. 3, brown..... ... ...t iiaiaaaaaaaann do.... 1
Thread, shoe, No. 10, brown..........coiiiiiiiiiiii e do.... 1
Wax, stitching. ... ..o et do.... 2
‘Webbing, olive-drab, cotton, heavy, §-inch.......... ... .. ... ... .... yards.. 21
Webbing, olive-drab, cotton, heavy, 1-inch........... ... ... ... ... .. do.... 32
Webbing, olive-drab, halter, 13-inch..........\.........................do.... 14
Webbing, jute, 33-inch... ... .. .. i do.... 18

For polo equipment:
Buckles, wire, 3-InCh. ... ... . i i i 2
Buckles; wire, §-Inch....... ... o i 2
Buckles, wire, $-inch. .. ... i iiiieieiiaaaa 12
Buckles, wire, -inch... ... .. i 4
Buckles, stirrup strap, 1§-inch. .. ... ... il 2
Buckles, girth, 1-inch. .. ... i, 6
Ring, F-inch diameter. .. ... o i ittt 4
Web, linen straining, 34-inch. ... .. .. .. .. .. ... il yards.. 5
Web, linen straining, 5-inch.... ... ... .o it do.... 7

SUPPLIES KEPT IN RESERVE FOR WAR SERVICE.!

Number issued
Articles to 1 battery.
Buckle, bar, tongueless, §-inch... ... .. ..o 3
Buckle, bar, tongueless, 1-inch...... ... .. i 5
Buckle, center bar, §-inch.......o. i i iiiiieiiiiaaaaaan 12
Buckle, center bar, $-inch. ... ... ittt 2
Buckle, center bar, -inch. ... ... et 4
Buckle, center bar, 13-inch....ooooooi i i 4
Buckle, center bar, 1-Inch....cooooi it 4

1 No material will be drawn fron tﬂis supply for making repairs and replacements except in sudden
calls for field service if necessary to replace missing iters of the regular supplies. To avoid deterioraticn
all perishable articles should be replaced by similar ones received with the regular 6 monghs’ allowance.
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Number issued

Articles. to 1 battery.
Wax, stitching. ..ot it pounds.. 1
Wick, Jantern. ... ..o it eeaeeeeaeaeaaaaa. 2

WAR DEPARTMENT,
OFFICE oF THE CHIEF OF ORDNANCE,
Washington, June 9, 1914

August 12, 1903.
Revised May 10, 1911.
Revised June 9, 1914,

FoORM No. 1661.
Ed. Aug. 28-17-700.
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