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HANDBOOK OF THE 4.7-INCH HOWITZER, MODEL OF
- 1913, ON PEDESTAL MOUNT, MODEL OF 1915.

THE 4.7-INCH HOWITZER, MODEL OF 1913.

WEIGHTS, DIMENSIONS, ETC.

Weight S pounds__ 2,100
Caliber__ inches__ 4.7
Totai length_________________________ —-do____ 111.4
Length of bore_ . _____ do___- 105.9
Length of rifled portion of bore________________________________ do___. 83.38
Rifling :
Number of grooves_ . ___ 42
Depth of grooves_______ ___________ inches__.  0.04
Width of grooves_ ___ . _________ do_-__ 0.2116
Width of lands_ . ____________ . ____ L __ do___- 0.14

Twist, right-hand, increasing one turn in 40 calibers to one turn
in 20 calibers at 14.38 from muzzle.

. Weight of projectile, filled and fuzed________.________________ pounds.__ GO
Weight of powder charge__________________ o __ do__.- 3.7
Weight of cartridge case_ - o ___ do____ 7.4
Capacity of powder chamber____________________________ cubic inches__ 251
Muzzle velocity_ feet per second__ 1,300
Maximum pressure per square inch__________________________ pounds_. 29, 000
Range at 15° elevation_______________________________________ vards__ 5, 900
Maximum range, 40° elevation___________________________________ do__ 10, 000

DESCRIPTION.

The howitzer is built up of alloy steel and wire, consisting, in addi-
tion to the wire, of the tube, jacket, and locking hoop. The tube is
wrapped with wire under a tension of winding of 60,000 pounds per
square inch. The wire extends from the breech end of the tube for-
ward to the locking shoulder on the tube for a distance of 52.42 inches
from the breech end of the tube. The jacket is shrunk on over the
wire and projects for a distance of 5.5 inches to the rear of the tube;
in this projection is formed the breech recess or seat for the breech
mechanism. The jacket has a lug on its extreme rear end which
projects upward and forms a point of attachment for the recoil and
counter recoil devices. Forward of this lug and on the top element
of the gun are two clips which act as guide rails. The surfaces of
these guide rails are parallel to the axis of the bore, and they fit into
the recoil guides on the carriage. They guide the howitzer during
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recoil and counter recoil. By means of these guide rails the weight
of the howitzer is transmitted to the carriage. The forward end of |
the jacket is threaded on its exterior and is held, in addition, to itss
shrinkage from displacement to the rear by means of the lockings
hoop, which is threaded to engage the jacket; the jacket is locked in
place by means of the locking hoop and a collar formed integrally
on the tube.

BREECH MECHANISM. |
[Plate I;] ,:
The breechblock is of the interrupted-screw type and is providect
with four-threaded and four-slotted sectors. The front end of the
axial recess in the block for the hub of the block carrier is closed by
a bushing. Two vent holes leading from a cavity in the bushing
rearwardly through the breechblock permit the escape of gas from
ruptured primer. On a semicircular boss on the rear face of th
breechblock are cut gear teeth, in which the gear teeth of the opera
ing lever bevel gear mesh. The lower end of the circular boss ¢
which the gear teeth are cut serves as a stop to limit the rotation
the bleck to the unlocked position. This lower end of the circul
boss comes in contact with a hardened steel stop riveted to the inx
face of the block carrier. A radial lug or tooth projects from 1
inner surface of the breechblock and engages an L-shaped groove -
in the hub of the block carrier, so that when the mechanism
unlocked no relative movement between the breechblock and car
can take place. In order to surely maintain this relation betw
the breechblock and block carrier, a block latch, pivoted on
inner face of the carrier in the upper left-hand quadrant, engage
‘notch or shoulder cut in the rear face of the block adjacent to
boss on which the gear teeth are cut. This latch is so pivoted ¢
as the mechanism is swung free from the howitzer it moves forw;
sufficiently to engage the notch in the block, and also to cause 1
forward plane of the latch to project forward of the front face o £ 1
block carrier; consequently when the mechanism is swung to t
closed position the front face of the latch comes in contact witka t.
rear face of the breech of the howitzer, thus forcing the latch owt «
the notch in the breechblock back into a recess in the carrier,amd b
continuing the motion of closing the mechanism the breechblock i
free to rotate on the hub of the carrier and engage its threads wit}
those in the howitzer. When the breechblock is in the locked posi.
tion a lug on the firing-lock case engages the front face of the tooth
or lug on the breechblock, which locks the breechblock to the carrier,
This engagement between the lug on the breechblock and the lug on y
the firing-lock case serves.to lock the carrier to t}}e breechbloc X ang
prevent displacement due to a blowback. This is accomp»\ishe)
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through the medium of four additional lugs on the firing-lock case,
which are arranged to interlock with corresponding lugs on the car-
rier. The breechblock is mounted eccentrically in the breech of the
howitzer, with reference to the axis of the bore, and is concentrically
mounted on the hub of the block carrier, in which the firing-lock case
is fitted. The firing-lock case is eccentrlcally fitted in the hub of the
block carrier, in such a position that the axis of the ﬁrlng pinisalways
in line with the bore of the howitzer. The bushing in the front end
of the breechblock, through which the firing pin passes, when in the
fired position is fitted eccentrically with reference to the breechblock
and is provided with a cavity of such dimensions that the breech-
block is permitted to revolve about the firing pin, which is fixed in
the hub of the block carrier and does not rotate. The point of the
firing pin when at rest is always within the enlarged cavity in the
bushing, and when the block is revolved to the unlocked position the
hole in the bushing through which the point of the firing pin passes
is moved to one side, due to the eccentric arrangement of the breech-
block, thus masking the point of the pin and preventing any possible
contact between the firing pin and the primer in the cartridge case
when the block is unlocked. The block will be practically locked
before any contact between the firing pin and primer can take place.
The firing pin is provided with a shoulder a short distance in rear of
its forward end, which comes in contact with the rear face of the
bushing if an attempt is made to fire the howitzer when the breech is
unlocked. This is to prevent any possible blow coming on the point
of the firing pin and injuring the same.

The loading tray is located in the breech recess and serves to protect
the two lowest threaded sectors in the breech recess from being bruised
by the cartridge when loading the howitzer. Itsmiddle portion iscut
away in order to clear the lowest threaded sector on the block when
the latter is closed. It is locked to the gun when the breech is open
by the tray latch, which is located in the rear lower face of the breech
hoop and engages a slot in the rear lip of the tray. The latch is so
placed that as the carrier strikes the face of the breech it forces the
latch to disengage its seat in the tray. As the block rotates its lowest
threaded sector which engages the tray causes the latter to rotate,
its front and rear lip sliding on seats in the breech recess provided for
that purpose.

FIRING MECHANISM.

The firing mechanism belongs to that type known as a continuous-
pull mechanism ; that is, no cocking of the firing pin is required other
than a pull on the lanyard or a downward pressure on the firing han-
dle. This arrangement permits of repetition of the blow from the
firing pin in case of a misfire as often as desired, without the opening
of the mechanism or recocking the firing pin.
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FIKING PIN.

The firing pin is mounted in the firing-lock case and near its front
end is provided with a collar which serves to guide the pin axially
and as a shoulder for the front end of the firing spring, and also serves
as a means for locking the firing pin by the sear until the firing spring
has been compressed by the action of the firing mechanism, and the
sear released. The rear end of the firing pin is rectangular in cross
section and is provided with a double lug against which the trigger
fork engages at a point between its upper end and its axis. The
engagement serves as a means of withdrawing the firing pin to its
retracted or normal position after the pin has been released and
forced forward. Opposite the double lug for the trigger fork the
firing pin is provided with another and smaller lug, which fits into a
slot in the firing-spring sleeve and serves to hold the sleeve in its
proper position.

FIRING SPRING.

The firing spring is threaded over the firing pin from the rear end
of the pin, and over this is assembled the firing-spring sleeve in such
a manner that when it is seated in its proper position the firing spring
is put under an initial compression by being compressed between the
collar on the front end of the firing pin and a shoulder or seat formed
on the inside of the sleeve at its rear end.

SEAR.

The sear, which is in the form of a leaf spring, is seated in a slot in
the firing-lock case and is provided with a thickened forward end.
into which is cut a notch,in which a hardened portion of the periphery
of the collar on the firing pin engages. Just to the rear of this notch
in the sear an inclined surface is provided, upon which the forward

end of the firing-spring sleeve acts in its forward motion to compress
the spring and fire the piece. After the sleeve has traveled the re-

quired distance forward to produce the proper compression to the
firing spring the sear is forced outward, thus releasing the engage-
ment between the sear and the collar on the firing pin. On the rear
end of the sear a cylindrical projection is formed. which fits into a
hole drilled into the firing-lock case. This serves to hold the sear in

place.
TRIGGER FORK.

The trigger fork is seated in the rear end of the firing-lock case,
and is constrained from displacement laterally by the walls of the
case, and is mounted on the upper squared end of the trigger shaft
The trigger fork is bifurcated on the end which engages the firing pin
and sleeve, and it is seated so that the flat sides of the firing pin pass
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between the bifurcated end of the fork, and the rear face of the
bifurcated end bears against the front edge of the double lug on the
firing pin at a point located between the end of the trigger fork and
its axis. This point of contact between the firing pin and trigger
fork is important, as it helps to maintain the proper operation of the
firing pin in its return action after firing. The extreme bifurcated
ends of the trigger fork are rounded, and these ends bear against a
flat surface on the rear end of the firing-spring sleeve perpendicular
to the axis of the sleeve. The fork does not touch the sleeve at any
other point. The firing spring is under compression at all times and
exerts an equal pressure between the collar on the front end of the
firing pin and its seat in the rear end of the firing-spring sleeve. The
pressure on the firing-pin collar is transmitted to the trigger fork
at the bearing between the latter and the double lug on the firing pin,
while the pressure on the spring seat in the sleeve is transmitted to
the trigger fork at its extreme bifurcated ends. These two forces are
constantly equal and opposite in direction, but have different lever
arms with respect to the axis of rotation of the fork. The fork is,
therefore, acted upon by a varying couple the moment of which is
sufficient, when the trigger shaft is released, to rotate the trigger
fork to the rear, carrying with it the firing pin through the medium of
the double lug on its rear end. This motion continues until the firing-
pin collar engages the sear, at which time the spring, sleeve, trigger
fork, and firing pin are in their normal positions and the firing mech-
anism again ready for action.

TRIGGER SHAFT.

The trigger shaft is assembled in a projection which forms a part
of the firing-lock case and is held in place by a wire detent. It
has at its lower end a squared portion on which the trigger fork is
mounted. At its upper end are two projections, the longer of which
is provided with a hole for the attachment of a lanyard. The
other projection on the trigger shaft is acted upon by the firing pallet,
which is mounted in the firing-handle bracket. The firing pallet is
connected by the firing link to the firing-shaft on which is mounted
the firing handle.

FIRING-LOCK CASE.

The firing-lock case contains the complete firing gear, and if neces-
sary the entire firing mechanism can be replaced in an instant. It
contains the firing pin, firing spring, firing-spring sleeve, sear. trigger
fork, and trigger shaft and detent. It is provided with four lugs, by
which it is locked in place in the hub of the block carrier, and one
lug forward of the other four, which engages behind a lug on the
breechblock. This lug, together with the other four which lock the



casing to the carrier, serves to lock the block and carrier tugether.
The firing-lock casing is held from displacement due to rotation by a
spring catch or lock bolt. This lock bolt is fitted in a projection of
the casing, and its inner-end enters a recess or seat in the rear face
of the block carrier.

OPERATING LEVER.

The handle and body of the lever is recessed to receive the lever
latch. The inner end of the lever is provided with beveled gear
teeth, which mesh with corresponding teeth on the breechblock and
serve as a means for opening and closing the mechanism. The lever
is seated between two lugs on the block carrier and is held in plac:
by a pivot.

BLOCK CARRIER.

The block carrier is hinged on its right side to the howitzer by
means of the hinge pin. It is provided with a central, inwardly pro-
jecting hub, upon which the breechblock is concentrically mounted.
The hub is bored out eccentrically to receive the firing-lock case,
which is held in place from axial displacement by four lugs formea
on the inside of the bore. In the forward end of the central hub a
slot is cut which extends to the rear and terminates in an L. This
reccives the lug on the breechblock and holds the block from dis-
placement when the mechanism is open. Two lugs are formed on the
rear face of the carrier just above its center. They form a seat for
the operating lever. On the inner face in the upper left-hand quad-
rant a seat and pivot for the block latch is provided. In the lower
right-hand quadrant on the inner face a hardened-steel block stop is
riveted. This prevents the rotation of the block in the open position.
In the lower circumference are drilled three vent holes for the escape
of gas in case of a blowback. A catch for the operating lever latch
is suitably located and screwed to the rear face of the carrier.. It is
held in place by a small pin driven in from the circumference of the
carrier. On the right side of the carrier a recess is formed which
serves to operate the extractor.

THE EXTRACTOR.

The extractor is located in the extractor seat. It is operated by a
hardened-steel pallet on the right face of the carrier, which serves to
give it a quick throw at the end of the swing of the carrier in
opening the mechanism. The extractor rolls on its forward or con-
vex face and is prevented from being displaced by its trunnions,
which slide in grooves formed in the top and bottom of the extractor
seat. A lip on the extractor engages the rim of the cartridge case
and serves as a means of ejecting the same.
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OPERATING-LEVER LATCH.

The latch is fitted in a seat in the operating lever and serves to lock
the handle from rotation, which in turn prevents rotation of the
block. The latch is held in place by a steel pivot, which is so fitted
that it interlocks with the lever latch under the action of its spring.

HINGE PIN.

This is a hardened steel pin ground to fit and is held from displace-
ment by a spring catch fitted to its upper end.

ACTION OF THE BREECH MECHANISM.

To open the breech, grasp the operating-lever handle; at the same
time compress the lever latch handle. This releases the latch from
the catch on the block carrier. Rotate the operating lever to the
rear. During the first part of this movement (75° 56”) the block and
loading tray are rotated to their unlocked positions, at which time the
stop on the block comes in contact with the stop on the block carrier
and the tray latch opposite its seat in the loading tray. The block
latch will drop into its notch in the block and the tray latch engage
the tray at the moment of swinging the carrier from the howitzer.
The block is now locked against further rotation in either direction.
During further rotation of the operating lever of about 100° the
block and carrier swing about the hinge pin clear of the breech recess,
the right face on the carrier operates the extractor, unseating the
cartridge case before the end of the 100° movement, and finally
sjects the case free of the howitzer. When another round is inserted
the rim of the cartridge case comes in contact with the extractor and
forces it-partly home. In closing the mechanism the movements are
simply the reverse of opening; as the block carrier comes in contact
with the breech face of the howitzer, the block latch is forced rear-
ward, the tray latch forward, unlocking the block from the carrier
and the loading tray from the breech hoop. Further rotation of the
operating lever rotates the breechblock and loading tray, causing the
threads of the former to engage those of the howitzer. This engage-
ment of threads moves the block forward, due to the pitch of the
threads, and firmly seats the cartridge in the howitzer. At the final
motion of the operating lever its latch engages the catch on the rear
face of the block carrier, locking the block in the closed position.
The howitzer is now ready to fire.

FIRING DEVICE.

The firing device is assembled in the firing handle bracket which is
bolted to the cradle of the carriage by means of two bracket bolts
with split pins. The bracket has two cylindrical recesses, one above
the other. The upper recess contains the firing shaft and a handle



16

return spring, while in the lower recess is assembled the firing pallet
and a second handle return spring similar to the first.

The firing shaft extends through the upper recess of the bracket
its rear end being provided with an arm which serves as a point of
attachment for the firing link. The firing link connects the firing
shaft with the firing pallet. On the forward end of the firing shaft,
which extends through the bracket, is loosely mounted the firing-
handle hub to a lug to which is riveted the firing handle. The shaft-
trip collar is secured by a taper pin to the squared front portion of
the firing shaft. The shaft-trip latch, trip-latch spring, and trip-
latch plunger are mounted in a recess in the firing-handle hub.

The firing handle is designed to fold rearward to a horizontal posi-
tion. The handle is recessed and contains the firing-handle plunger,
firing-handle spring, and firing-handle plug, the action of these serv-
ing to hold the handle in either the folded or firing position.

The firing pallet extends through the lower recess of the bracket,
its rear end having an arm which engages the trigger shaft. Near its
middle portion and just outside of the firing-handle bracket a pro-
jecting lug is formed to which the firing link it attached.

To the lower front part of the bracket, and directly under the firing
handle hub, a projection is formed which contains the adjusting
screw, which trips the trip latch by coming in contact with the trip-
latch plunger.

By pressing the firing handle downward the following results :
The firing-handle hub rotates, carrying with it the firing shaft to
which it is temporarily connected through the trip latch and shaft-
trip collar. The rotation of the firing shaft causes the firing pallet
to also turn through the medium of the firing link and at the same
time both handle return springs are put under compression. The
firing pallet rotates the trigger shaft until the sear is tripped and the
piece fired. The adjusting screw is so adjusted that immediately
after the sear is tripped a further downward motion of the firing
handle causes the trip-latch plunger to come in contact with the head
of the adjusting screw, thereby tripping the trip latch, which releases
the firing shaft from the hub and permits both the firing shaft and
firing pallet to return to their normal position under the action of the
spring assembled over the firing pallet independent of whether the
firing handle is released or not. When the firing handle is released
the handle return spring, assembled in the firing shaft, will return
the firing handle to its normal position.

TO DISMANTLE THE FIRING MECHANISM.

Take hold of the milled-headed locking bolt situated at the lower
end of the firing-lock case, pull it to the rear; at the same time
revolve the firing-lock case downward about 45° and pull it gently
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to the rear. This will remove the case with the firing mechanism
complete from the howitzer. Press the trigger-shaft detent until it
disengages from the notch in the firing-lock case. This will allow
the trigger shaft, with its detent, to be withdrawn. Then gently
press on the front end of the firing pin, forcing it back into the casing.
This will allow the trigger fork to fall out. Then, with one finger
placed on the front end of the sear, force it outward ; at the same time
grasp the front end of the firing pin. Give it a sharp pull. This
will remove the firing pin with its spring and sleeve from the casing.
Then place the front end of the firing pin against a block of wood,
bear down on the firing-spring sleeve until the spring is compressed
sufficiently to disengage the slot in the rear end of the sleeve from
the small lug on the rear end of the firing pin, slightly turn the
sleeve, and it can then be separated from the spring and pin. By
an unscrewing motion the spring can be removed from the pin. The
sear can be removed by gently pressing it in toward the center of
the casing.

‘To assemble, reverse these operations, taking care that before
driving too hard on the end of the trigger shaft that the square hole
in the trigger fork is in position to receive the tapered end of the
trigger shaft. No tools are required for assembling or dismantling
this mechanism.

.
TO DISMANTLE THE BREECH MECHANISM.

Grasp the operating lever and open the mechanism; when the
mechanism is open force the block latch out of its seat in the block
by gently pressing it into its seat in the carrier. Take hold of the
block and revolve it to the left until it stops; then pull it to the
rear, taking care not to drop it. The block latch can now be readily
removed. After the firing-lock case has been removed the operating
lever can be removed by forcing its pivot down from above by a
gentle pressure with the palm of the hand. The lever latch can be
removed by pressing in on the latch at a point near its lower end
opposite its pivot, a hole in the latch is cut eccentric with reference
to the pivot, and a shoulder on the pivot prevents their displacement
until the latch is forced in until the hole is concentric with the pivot.
When this occurs the pivot can be readily pulled out and the latch
removed. To remove the block carrier, force the hinge pin down by
hand until it can be caught by the head, and by swinging the carrier
back and forth, if the pin sticks, it can readily be removed. The
extractor can now be removed from the howitzer.

Pressing on the tray latch sufficiently to force it in its seat permits
the loading tray to be removed from the breech recess. Reverse
these operations for assembling the mechanism. Nothing but the
hands are required for dismantling this breech mechanism.

67001—16——2
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CARE OF THE HOWITZER.

After firing, the bore of the bowitzer should be cleaned to remove
the residue of smokeless powder and then oiled. In cleaning wash
the bore with a solution made by dissolving one-half pound of sal
soda in 1 gallon of boiling water. After washing with the soda
solution wipe perfectly dry, and then oil the bore with a thin coating
of the light slushing oil furnished for the purpose. A slush brush
for use in oiling the bore will be issued by the Ordnance Department
upon requisition.

The breech mechanism should be kept clean and well oiled. It
should be dismounted from time to time for examination and oiled
when assembled. The spare parts should be well coated with vase-
line or heavy oil and each piece then wrapped in paper to prevent
the oil from being rubbed off.

AMMUNITION.

Semifixed ammunition with brass case is used in the 4.7-inch
Howitzer and is made up with either common shrapnel or high-
explosive steel shell. The shrapnel and shell differ in length. The
ammunition packing boxes are of sufficient size to take the longest
type, so that the number of each kind to be carried is a matter for
regulation by proper authority.

Each round is issued filled and fuzed. The weight of the projectile
is 60 pounds, and the total weight of one complete round is about 72
pounds. The components of one round are the cartridge case with
primer, powder charge and diaphragm, the projectile, fuze, and base
cover.

A cast-iron shell has been designed having the same center of
gravity and exterior dimensions as the common steel shell.

A design for a high-explosive shrapnel is being developed with a
view to its adoption to supersede the common shrapnel.

THE CARTRIDGE CASE.
[Plate II.]

The cartridge case is a solid drawn-brass case 16.8 inches long; it
has a capacity of 251 cubic inches under diaphragm and weighs
with primer about 8 pounds. The head of the case has a projecting
flange or rim under which the lip of the extractor engages. The
center of the head is bored out to form a seat into which the primer
is forced. These primer seats are first mandreled to near the finished
dimensions with a tapered steel plug to toughen the metal of the
cartridge case around the primer seat and then reamed to finished
size. This toughening is necessary to prevent expansion of the
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seats under gas pressure and consequent loose fit of the primers in
subsequent firing. The primers are inserted in the case by the large
primer inserting press to avoid injury to the primer seat. Special
decapping tools are also issued for use in removing exploded primers
from cartridge cases.

The base is stamped with name of gun, initials of place, and year
of manufacture, and ammunition lot number.

Range table, 4.7-inch howitzer, model 1913.
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Yds. ° ‘' Yds.| Y| Yds. Yds.|Secs. | Mits. Mils.| © ' | 7 ‘ton— /.s.
100 0 23 10 L5 .5 .5 .24 .4 .1 0 10/ 13 340.5 1,284
200 0 33 10 30 1.0 .9 .47 .7 .1| 0 20| 13 180.2 1,269
30 0 43 10 45 1.5 14 .7 1o 1 0 30| 13 109.9 1,254
00 0 5 9 590 21 20 .95 1.3 .1 0 4| 13 80.7 1,239
500 1 05 9 7.3 2.7 2.7 1.19 1.6, .1 0 52| 13 64.5 1,225
60 1 16 9 87 3.3 35 144 1.9 .1 1 03 13 524 1,211
7 127 9 1001 39 44 1es 22 2 1 14 13 437 1,197
800 1 38 9 1.5 45 54 195 25 .2 1 25 13 37.9‘ 1,184
900 1 49 9 129 51 66 22 28 2 1 36 13 385 L1
1,000 2 9' 14.2 5.Si 8.0 2. 47 3.1 .2 1 47 13 299I 1,161
100 2 11 8 1550 85 9.5 273 3.4 .2| 1 a8 13 27.11,150
200 2 23 8 168 7.2 1.1, 3.000 3.7 .3 2 10 13 248 1,140
300 2 35 8 180 80 129/ 327 4.0 .3 2 22 13 22.8 1,130
4000 2 47 8 19.2) 8.8 14.8 3.54 4.3 .3 2 34 13; 21.0; 1,120
500, 2 59| 8 204 9.7, 168 3.81| 4.6 .3 2 46 13 19.4] 1111
600 3 11 8 216 106 189 408 49 4 2 58 13 179 1102
700 3 24 8 22.8 116/ 21.1 435 52 .4 3 11| 13 165 1,003
80 3 371 8 240 126 235 4.62 55 .4 3 24 13 152 1,084
900 3 50, 8 25.2 13.6| 26.0 4.9 58 .4 3 37 13 14.1 1,076
2,000, 4 03 8 264 146 286 518 62 .5 3 50 13 13.1 1,068
100 4 16 8l 276 156 3.3 547 6.6 .5 4 03 13 122 1,060
2000 4 290 7 287 16.6/ 341 576 7.0 .5 4 16| 13 11.4/ 1,053
300, 4 43 7 20.8 17.7| 37.00 6.05 7.4 .6 4 300 13| 10.7 1,046
4000 4 57 7 309, 18.8 40.1] 6.34 7.8 (6 4 44/ 13 10.1| 1,039
5000 5 11| 7 32.00 19.9| 43.2| 6.63 8.2/ .6 4 38 13 9.6/ 1,032
600 5 25 7| 331 210 464 6.93 85 .7 5 120 13 011,02
7000 5 40 7| 342 2272 49.6| 7.23 89 .7 5 26 14 8.7 1,018
800 5 55 7| 35.3 23.3 52.9| 7.53 93 .7 5 41| 14 83101
900 6 10 7 36‘4, 24.4| 56.3] 7.83 9.7 . 8 5 56 14 8.0/ 1,004
3,000, 6 25 7 37.5; 25.6/ 59.8 S8.13 10.0 .8 6 11 14 7.8 997
100 6 40 7 385 268 634 843 104 .8 6 26 14 7.5 9
200 6 55 7| 39.5 28.0| 67.0/ 8.73 108 .9 6 41 14 7.3 98
3000 7 10 6 40.41 29.3| 70.7 9.04‘ 11.2 .9 6 56 14 7.00 979
400 7 28 6 413 30,6 744 9.35 1.6 10 7 12| 14 6.8 on
500 7 42‘ 6. 42.1 31.9, 78.2 9.67 12.0 1.0| 7 28] 14 6.5 969
600 7 58 6 429 32 R0 0.99 124 1O 7 44 14 63 964
7000 8 14 6 438 345 8501031 128 11 8 00 14 60 95
800! 8 30| 6 44.6/ 359 80.8 10.64 13.2 11| 8 16 14 58 959
9000 8 46| 6 455 37.3, 93.8 10.97 13.6; 1.2] 8 32| 14 55 949
4,0000 9 02 6 46.4 38.7i 97.8] 11.31 14.0) 1.2 8 48 14 5.3 944
1000 9 19) 6 47.2 0.1 1009/ 1165 14.4| 13 9 05 14 51| 939
200, 9 36 6 48.1) 41.6 106.1 11.99 14.8 1.3] 9 22 14 5.0 934
300] 9 53 6 49.0' 43.1,110.4; 12.33 15.2 1.4 9 39 14 4.8 929
400[ 10 11 6| 49.8 44.61 114.8 12.67! 15. 6 1.4 9 57‘ 14 4.7 924
5000 10 29 6 50.7 46.1 119.3 13.01 16.0| 1.5 10 15 14/ 4.5 920
600l 10 47, 6 51.6| 47.6(123.9/13.36 16.5 1.6 10 33| 14 4.4/ 916
7 11 03] 5 52.4| 49.2| 128.6| 13.71 17.0' 1.6 10 51 14 4,2 912
8001 11 24, 5 53.3 50.8 1334 14.07 17.5, 1.7 11 100 14| 4.1 908
900 11 43 5 .20 52,5 138.3 14.43 18.0 1.7 11 29 14 3.9 904
5, 12 02 5 55.0 54.2 143.2| 14.80 18.5 1.8/ 11 48] 14 3.8 900
100f 12 22 5 55.8 55.9' 148.1| 15.17 19.0 1.8 12 08, 14 3.7 896
2000 12 42 5| 56.5' 57.6| 153.0| 15.54 19.5' 1.8 12 28 4 3. 6] 892!
300 13 02 5 57.2| 59.4| 157.9| 15.91 20,0, 1.9 12 48| 14 3.5 888 1,021
400 13 22| 5| 580/ 61.2/ 162.9116.28 20,5, 1.9 13 08l 14 3.4 884j 1,071
t Constant 3.02. . 2 Constant .90.
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Range tabdle, 4.7-inch howitzer, model 1913—Continued.
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° ¢ | Yds.| Yds. Yds.! Yds.|Secs. | Mils.; mu.' o s | v !Im-—- 1.8 | St '
13 42 5 '58.7 63.0/167.9) 16.65 21.0, 1.9 13 28| 14, 3.3] 880 1,122
14 02 5 59.4 64.8 172.9/17.03| 21.6, 1.9 13 48 14 3.2/ 877 1,174
14 22 5 60.2 66.6 178.0{ 17.41| 22.2° 2.0 14 08 14 3.1| 87| 1,227
14 43 5| 60.9 684 183.1/17.78| 22.8 2.0 14 23| 14 3.0/ 871 1,280/
15 04 5 61.7 70.2'188.3) 18.18| 23.4 2.1 14 50| 14 2.9 868 1,333
15 26| 5 62.4 72.0! 193.6/ 18.57| 24.0 2.1' 15 11| 15 2.8 865 1,387,
15 48 4 631 73.9/198.9) 18.37 24.6' 2.2 15 33| 16 2.8 862 1,444/
16 11 4| 63.9' 758 204.3/19.37| 25.2 2.2 15 56 15 2.7 859 1,504|.
16 34 4| 64.7 77.8/200.6| 19.78| 25.8 2.3 16 19| 15 2.6 836( 1,567 .
18 57 4 65.4' 79.9, 2150/ 20.20 26.4 2.3 16 42| 15 2.6/ 853 1,633
17 21 4] 66.1 82.0 2204/ 20.62| 27.0 2.4 17 05 16 2.5 850 1,702'.
17 45| 4, 66.8 84.2 225.8 21.05 27.6, 2.5 17 29 16 2.4 847 1,774/
18 10 4\ 67.5 86.4! 231.3' 21.49| 28.2 2.6 17 5% 161 2.4| 844 1,849
18 35| 4 682 8.6 m.si 21.93| 28.8 2.6 18 19! 16 2.3 842 1,928.
19 00 4‘ 68.9| 0.9 242.3/22.38| 20.4 2.7, 18 44 16 2.2 840/ 2,010
1 25 4] 60.6/ 93.2] 247.9 22.83| 30.0 2.7, 19 03, 16/ 2.2 838 2,09
19 51 4 70.3 956 253.6/23.29 30.7 2.8 10 35 16 2.1, 836 2,185,
20 17 4‘ 70.9| 98.0' 250.4| 23.75| 31.4 2.9 0 16l 2.1 &34l 2,277,
20 44 4 71.5/100.5 265.3 24.22| 32.1 3.0 20 2R 16 2.0 82 2,372
21 12 3 7.1} 103.0 271.3l 24,70, 32.8 3.0, 20 56 16 1.9 &30 2,469
21 40 3l 727 105.6 277.4/25.19) 33.5 3.1 21 24| 16 19| 828 2,560
22 0) 3 73.3) 108.2, 283.6, 25.60 34.2 3,1| 21 53| 16 1.8 826] 2,671..
22 39 3 73.9) 110.9 282.9/ 26.20| 35.0 3.2 22 23 16 1.8] 85| 2,775..
23 10| 3| 74.5 113.6/ 296.2 26.72| 35.8 3.2 22 54| 16 1.7 824 2,882 .
23 42 3| 75.1| 116.4! 302.5| 27.25| 36.6 3.3 23 26' 16' 1.6 823 2,901 ..
24 14 3| 75.7 119.2' 308.8) 27.79| 37.5 3.4 23 58, 16 1.6/ 822 3,102..
24 47 31 76.3 1221 3151/ 28.34| 38.4 3.5 24 31 16 1.5 822 3,216 .
25 21 3 76.9)125.1 3213 28.00| 39.3 3.6] 25 05 16 1.5 822 3,335.
25 56| 3 77.5128.2 327.6,20.48 40.2 3.7 25 40 16 1.4 822 3,460
26 32 3| 78.1| 131.4, 333.8/ 30.08| 41.2 3.8 26 16/ 16, 1.4| 822 3,593)...... |
27 10, 3| 8.7 134.7| 340.0 30.70| 42.3 3.9| 26 53| 17| 1.3] 821 3,736
27 50 2| 79.3| 138.2] 346.2| 31.34| 43.5, 4.0 27 32| 18' 1.3 821] 3,891
28 32 2| 79.9 141.9| 352.4| 32.00{ 44.7, 4.1 28 13 19| 1.3] 821/ 4,080
29 15 2 80.4| 1458 358.7| 32.68) 45.9 4.2 28 56| 19 1.2 8211 4,245
30 00 2 80.9| 149.9) 364.9| 33.38| 47.1 4.3 29 420 18, 1.2 821, 4,449
30 48 2 81.4) 154.2) 371.2) 34.10| 48.5 4.5 30 30| 18/ 1.2| 820, 4,674
31 39 2 82,0 158.7/ 377.4; 34.85 50.1 4.7 31 20, 19| 1.2] 820 4,921,
32 34 2, 82.5/163.6| 383.6| 35.64| 51.9' 5.0 32 15 19| 1.2 820! 5,193
33 34 1 83.1) 169.0( 389.8! 36.49| 54.0' 5.2 33 15 19| 1.1| 820 5,492
34 41 1' 83.6 174.9| 396.0| 37.42| 56.4| 5.5 314 21| 20 1.1] 820 5,821
35 55 1' 84.1] 181.4| 402.2| 38.45| 59.4] 5.7 35 34| 21| 1.1| 820 6,183 ... ...
37 18 1 84.6| 188.6/ 408.4 39.60| 63.3) 6.0, 36 54 22| 1.1/ 820 6,582 ... . .l .
38 45| 1 85.1! 196.6| 414.6 40.91| 68.5 6.3 38 23| 23 1.0] 820 7,023...........
40 23 1 85.6] 205.5 420.8 42.44| 75.0 6.6, 39 59| 24| 1.0 820 7,512.. .. . ..
42 11 1 86.1 215.4 427.1| 44.26| 83.0 6.9' 41 46| 25 1.0 820 8,059 ..... .. ..
4 11 1 86.6| 226.4i 433.4| 46.46 93.0| 7.2I 43 44) 27 1.0I 8201 8,676....... ...
| |
Zone II. V=8001.s
| [ ' | ' | T
1000 0 33 4 25 .3 .1 .38 o€ .1 o0 26 7138 797 1, 3.77 .72
2000 0 59 4 50 .7 .3 .74 L4 .1 0 52 7| 82.21 794 4‘ 374 .72
3000 1 25 4 7.5 L1 .5 L1y 20 .2 1 18 7 4906 701 7 3.7 .73
4000 1 52 4 9.9 15 .8 149 2.6 .3 1 44 8 33.0 78 11 3.67) .74
500 2 19 4 12.3 2.0 11 1.87 3.2 .3 2 11f 8 258 785 16/ 3.63 .74
600 2 46 4 147 25 14 226 3.9 .4 2 38 8 21.6 782 22 3.60 .75
7000 3 13 4 17.1 3.0/ L7 265 4.6 .4 3 05 8 185 718 29 3.57 .76
800 3 40 4| 19.5 3.5 20 3.04 53 .4 332 8 152 775 38 3.5 .76
900 4 08 4 219 4.0 23 3.43 60 .5 3 59| 9| 13.8; 772 48 3.50 .77
1,000 4 36 4 24.3] 4.6| 2.7 3.82" 67 .5 4 27, 9 125 769 59 3.47 .78
1000 5 o4 3| 26.6] 52 3.2 421 7.4 .5 4 55 9| 1.5 785 71' 3.44 .78
2000 5 33 3| 28.9 58 3.8 4.60 81 .6 5 24 9 10.5 762 84, 3.42 .79
300 6 021 3 31.2| 6.4 4.5 4.99 89 .6 5 53 9 9.6/ 758 3.39 .80
4000 6 31 3 33.5 7.1 53| 538 9.7 .7 6 22 9 88 755 113 3.37 .80
500, 7 00, 3 358 7.8 6.2 577 10.5 .7 6 51 9 81 751 130 3.35 .81
600, 7 30, 3 381 85 7.2 6.16 1.3 .8 7 20 10. 7.5 748 149 3.32 .82
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Range table, }.7-inch howitzer, model 1913—Continued.
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Yds. | ° Yis.| Yas.| Y. Yda,|Seca. Mits. Mits) * | ¢ lton— f.oe | 1
2,600 25 17 1 | 79.5 17.0 22.2 15.38) 48.2 3.3| 25 07. 10| 1.9/ 538 "928/ 2.76 .99
7000 26 47 1 | 821 18.2 24.116.31| 53.7 3.5 26 37, 10| 1.8 537, 1,044, 2.74 .99
800! 23 23 1 | 8.7 19.5 2.1 17.42 50.8 3.7 28 13 10| 17 536 1,180 272 1.00
900 30 08 1 | 87.3| 20.9 28.2 18.61| 66.6' 3.9 29 55 11| 1.6 535 1,340/ 2.70. 1.00
3,000 31 57 1 | 89.9| 22.3 30.4' 19.8% 74.2' 4.1| 31 45 12| 1.5/ 534 1,528' 2.69 1.01
100 34 18 92.5 23.7 32.6 21.23| 82.6] 4.4] 34 05 13| 1.4/ 533 1,748 2.68 101
200 37 49 4 951 2.1 34.8 2273 91.9| 4.8 37 33 14 13| 532 2,004 2.67 1.02
300 42 49 3I 97.7 28.5 37.1’ 24.51) 102.1| 5.3 42 34 15| 1.2 531| 2,300, 2.66| 1.02

Prepared under tha diraction pf the Chief of Coast Artillery by the Coast Artillery Board.
Coast Artillery Board, Fort Monroe, Va., February 18, 1916.

THE PRIMER.
[Plate II.]

To insure the ignition of smokeless-powder charge in cartridge
cases it is necessary that the primers either contain in themselves,
in addition to the percussion composition, an auxiliary charge of
black powder or that an auxiliary charge of such powder be placed
at the rear of the cartridge case to communicate the flame from the
percussion primer and thoroughly ignite the smokeless powder. The
percussion primer, known as the 110-grain percussion primer, con-
tains an igniting charge of 95 grains of black powder in addition to
the essential elements of a percussion primer or cap.

The 110-grain percussion primer is shown in Plate IT and consists
of a brass case resembling in shape a small-arms cartridge case.
The head or rear end of the primer case is counterbored, forming a
cup-shaped recess, in which is seated the cap or percussion primer
proper: The latter consists of the cup, the anvil, and the percussion
composition assembled, as shown on Plate II. The percussion com-
position is known as the “ H—42 * mixture and contains the following
ingredients:

Per cent.
Chlorate of potash_______________________ 47. 206
Antimony sulphide_____________________ _______________________ 30. 829
Flowers of sulphar_____________________________ ________ 21. 965

The percussion-cap recess is connected with the interior of the
primer case by a small axial vent. The body of the case contains 95
grains of black powder, constituting the rear “ priming ” or igniting
charge for the smokeless powder. This black powder isinserted under
a pressure of 30,000 pounds per square inch, and is pressed into the
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primer body around a central wire, which is then withdrawn, leaving
a longitudinal hole the full length of the primer. Eight radial holes
are drilled through the primer and compressed powder, affording 16
vents for the free exit of the black-powder flames. After filling the
case the front end is closed by two cardboard wads, the end being
crimped over the wads and the inside of the mouth covered with
shellac. '

The radial perforations in the body of the case are covered by a
tin-foil wrapper to retain in the case any loose black powder as well
as to exclude all moisture,

In action, the blow of the firing pin explodes the percussion cap,
which ignites the black powder. The flames from the latter shoot out
through the vents in the primer case and ignite the smokeless-powder
charge.

A shorter primer, known as the saluting primer percussion, is
issued for use in blank cartridges. The percussion elements and
dimensions of the seat in the cartridge case for both types of primers
are identical. The primer charge of the saluting primer consists of
20 grains of loose rifle powder, held in place by a paper wad shel-
lacked in the mouth of the primer case. ’

The saluting primers are issued in hermetically sealed tin boxes, 25
in a box. The boxes should not be opened nor the case primed until
shortly before the primers are required for use.

The large primer-inserting press is provided for inserting both
types of primers, which must be carefully pressed, and not hammered,
‘into their seats in the cartridge case. Special decapping tools are also
issued for removing old primer cases from cartridge cases without
injury to the latter.

THE POWDER CHARGE.

The powder is a nitrocellulose powder composed of multiper-
forated (seven perforations) cylindrical grains, packed in three
raw silk bags to provide for the three zones of fire. The bags are
distinguished in the following manner: The bag placed in the bot-
tom of the cartridge case is known as the “inner charge bag” and
is stamped “1.” Tt contains about 15.25 ounces powder. The
bag in the middle is known as the “middle charge bag” and is
stamped “2.” It contains about 10.75 ounces powder. This section,
together with the inner zone charge forms the charge for the middle
or second zone. The bag at the top, directly under the diaphragm,
is known as the “outer charge bag” and is stamped “3.” It con-
tains about 1 pound, 14.5 ounces powder, and, together with the
other two sections, forms the outer zone charge. The weights of
the charges vary somewhat with different lots of powder.
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The charge bags are held in place by means of glazed jute or
glazed flax twine, passed through special screw eyes in the head
of the case. The heads of these screw eyes consist of two helical
coils in place of the usual ring. In making up the cartridge the
twine for the middle charge bag, which is colored with rosaniline,
is first passed under the heads of the screw eyes and the ends laid
over the edge of the cartridge case. Two pieces of twine are passed
through the fabric of the inner charge bag on the front end and
tied. The ends are then passed through the hole for the primer,
passed under the screw eyes, and brought up outside of the bag,
one end of each string is then tied across the top of the bag and
the free ends laid over the edge of the case. The middle charge
bag is then placed in position and ‘secured by the colored string,
which is threaded through the holes in the ends of the handle and
tied over the top of the bag. The remaining strings are used to
secure the outer charge bag in a similar manner, after which the
diaphragm is inserted and secured in place by the soldering strip.
In making up the powder charges the diaphragm is assembled in
the case a sufficient distance to clear the base of the projectile.

The outer or third zone (full charge) will be generally used for
all ranges. The reduced charges are provided for cases where a
greater angle of fall is necessary in order to reach some object

~behind cover. When the full charge is used the cartridge case

is inserted without removing the diaphragm. The diaphragm has
very little range when fired. Reduced charges are obtained by
tearing off the soldering strip and removing the diaphragm, to-
.gether with one or two sections of powder, according to which
zone is required.

Shrapnel should not be fired for canister effect with inner-zone
charge and O fuze setting, as the personnel of the firing detach-
ment would thereby be endangered, due to a possible rearward
movement of the shrapnel case, the case velocity arising from the
bursting charge being sometimes greater than the muzzle velocity.
In firing shrapnel for canister effect the full charge should be used,
both for the above reason and for the purpose of securing the
greatest and most effective ball velocity.

Smokeless powder must not be used for blank charges. For
this purpose the Ordnance Department furnishes special powder.

PROJECTILES.
COMMON STEEL SHELL.
[Plate II.]

The common steel shell is provided with an ogival head struck
with a radius of about 2} calibers, and is fitted with a copper rotat-
ing band forced into an annular groove 1.9 inches from the base.

-

R
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"I TIn e base of the shell is closed by a base plug, screwed in, which
s +taapped for a base detonating fuze, medium caliber. The shell is
atte A with a copper base cover secured in the base cover groove by
thne <aulking wire. The base cover consists of a copper cover, lead
A1ssc, lying between the cover and the projectile, and a lead caulking
~wixe. This base cover seals the joint between the fuze and basc
> lua g and between the base plug and the shell against the entrance
ot powder gases into the shell cavity.
"X he common steel shell contains a bursting charge of 3.24 pounds
o tri-nitro-toluol. The weight of the shell with bursting charge
suxad fuze is 60 pounds. The shells are always issued filled, fuzed,
axad base covered. .
COMMON SBHRAPNEL.

[Plate II.]

The shrapnel is a base charged common shrapnel fitted with a

combination fuze. The case is of forged alloy steel with a solid base.
"X he rotating band is forced into an annular groove cut in the case
1.9 inches from the base. The front or mouth of the case is closed
by a steel head, screwed in and tapped to take the service 31-second
combination fuze. The bursting charge is composed of a charge of
loose black shrapnel powder (0.59 pound). The bursting charge
thus arranged is covered by a steel diaphragm. The diaphragm
supports a brass central tube which extends forward to the fuze,
and thus affords a flame channel from the fuze to the bursting charge.
At the lower end of the central tube a stopper of dry guncotton is
fitted to assist the ignition of the bursting charge and to prevent
the loose powder charge from getting into the tube. The shrapnel
filling is composed of 793 balls each approximately 215 grains in
weight. The balls are approximately 0.54 inch in diameter. The
interstices contain a smoke-producing matrix.

In action, the case is not ruptured upon the explosion of the burst-
ing charge; but the diaphragm, balls, head, and fuze are expelled
from the case with increase of velocity in much the same way as shot
is expelled from a shotgun cartridge.

AJl shrapnel ammunition is issued fuzed ready for use and pro-
vided with a waterproof cover over the fuze to exclude moisture.

FUZES.

COMBINATION FUZES.

These fuzes are point fuzes with combination time and percussion
elements for use with shrapnel. They are of the type known as the
ring or “dial” fuze, in which the time train is set by turning a
graduated ring which carries part of the time train. These fuzes
may be reset as often as desired.
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FRANKFORD ARSENAL COMBINATION FUZE. MODEL OF 1907 M.

[Plate III] .

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

(a) Body, bronze.

(b) Closing cap, brass,

(b') Vents in closlng cap.

(V') 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 c¢loth.

(d*) Rotating pin, brass,

(¢) Concussion plunger.

(¢") Concussion resistance ring, brass.

(f) Firing pin.

(¢) 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,
(i) Compressed powder pellet in lower time-train vent.
(k) Lower time train. compressed powder.

(1) Brass disk, locked in place.

(m) Compressed powder pellet in vent o.

(0) Vent leading to magazine.

(p) Powder magazine.

(q) Percussion plunger.

(r) Percussion primer.

(8) Vents leading from percussion primer to magazine.
(#) Bottom-closing screw, brass.

(v) Washer for closing screw, muslin.

(w0) Washer for closing screw, brass.

The body a of this fuze is machined from a bronze forging. 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. Meal powder is
compressed into these grooves under a heavy pressure, forming a
time train.

The time element of this fuze is composed principally of the follow-
ing parts: The time or concussion plunger ¢, the concussion resistance
ring ¢’, the firing pin f, the vent g, leading to the upper time train,
the compressed powder pellet A, the upper time train ¢, the vent j, the
lower time train &, the compressed powdeér pellet 7 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 plu'nger rests
upon the concussion-resistance ring ¢’, which keeps the primer from
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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 two
brass pins, which are halved into the fuze body and the inner circum-
ference of the ring.

The vent ¢ 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 direc-
tion of burning is anticlockwise.

The hole j is drilled through the upper face of the lower time-train
ring 4 to the end of the lower time-train groove, from which the
direction of burning is clockwise. The lower time-train ring is
movable and is graduated on its outer edge in a clockwise direction
from O to 31.6; these divisions each subtend an angle of 10° and are
subdivided into five equal parts. 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 body is the datum
line for fuze settings. A few fuzes graduated in 29 divisions have
also been issued. .

The vent o is drilled through the flange of the fuze body to the
powder magazine p. and leads 40 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 action of the fuze as a time fuze is as follows:

Assume first the “zero” setting as shown on the figure. At dis-
charge of the gun the concussion plunger arms and fires its primer.
The flame from the primer passes out through the vent g, igniting
the pellet %, the end of the upper time train ¢, down through the vent
i, to the end of the lower time train %, 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 origins of both upper and lower time trains are in
juxtaposition. Assume any other setting, say 12 seconds: The vent j
has now changed its position with respect to the vent 4, 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
subtended between the 0 and the 12 settings. The flame now passes
out through vent ¢ and burns along the upper time train in an anti-
clockwise direction until the vent j is reached, where it passes down
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to the beginning of the lower time train and burns back in a clockwise
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 31.6 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 the 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 31.6
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,
without 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 corrugated, as shown, to make the
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 bummg train. The gases from both time trains
escape into the outer air through the annular spaces shown in the
illustration and the vents &’ in the closing cap. .

The percussion element of this fuze as shown in the plate consists
of a centrifugal percussion plunger ¢ and an ordinary percussion
primer 7. »

The system of vents through the walls of the fuze shown in figure 1
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.
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FRANKFORD ARSENAL COMBINATION FUZE, MODEI. OF 1115

[Plate 1V.]

"X Ine fuze consists of the following parts, assembled us shown in
ae drawing:
( @ ) Body, steel.
 «@ ” ) Stop pin, brass.
( ) Closing cap, steel.
C & ’) Vents in closing cap.
( <) Upper time-train ring, Tobin bronze.
( €’) Washer for time-train ring, graduated, felt cloth.
( ) Time-train ring, graduated, Tobin bronze.
( d’) Washer for body, felt cloth.
( d*) Rotating pin, brass,
( e) Concussion plunger.
( e’) Concussion-resistance ring, brass.
(€®) Safety wire.
(f) Concussion firing pin, brass.
(f’)Safety pellet, compressed oo\ulel
(r*) Safety cap, brass.
(g) Vent leading to upper time train.
(h) Compressed powder pellet.
(i) Upper time-train ring, compressed powder.
(j) Compressed-powder pellet in vent leading to Tower time traln.
(j’) Compressed-powder pellet in lower time-train vent,
(k) Lower time-train compressed powder.
(1) Brass disk, locked in place.
(m) Compressed-powder pellet in vent O.
(0) Vent leading to magazine.
(p) Powder magazine.
(q) Percussion plunger, brass.
(¢') Percussion-plunger sleeve, brass.
(¢*) Restraining spring, brass.
(r) Percussion primer.
(8) Vent leading from percussion primer to magnzlne
(t) Percussion-firing pin, German silver.
(u) Bottom closing screw, brass.
(v) Washer for closing screw, muslin.
(w) Washer for closing screw, brass.
(w') Bottom closing-screw disk, paper.

The time element of this fuze is exactly like that of the Model of
1907M, the time train rings and concussion plunger being the same
and the closing cap the same, with the exception that it is made of
steel for the Model of 1915, where in the Model of 1907M it is made
of brass.

The action of the fuze as a time fuze is exactly like the Model of
1907M, described previously.

The action of the fuze as a percussion fuze is as follows:
When the gun is fired, and the concussion or time plunger ¢ fires
its primer, the flame besides passing through the vent g and igniting
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the upper time train, also passes through the four holes in the con-
cussion firing pin f and ignites the safety pellet f’. When this
burns out completely, the percussion plunger ¢ is free to move for-
ward in its sleeve ¢” carryving the percussion primer »» with it.

The restraining spring ¢* prevents the percussion plunger from
creeping forward during the flight of the projectile, and on impact
the plunger flies forward. overcoming the resistance of the spring
and the primer is exploded by the firing pin £. The flame passes
through the vent « to the powder magazine p. The paper disk «’
keeps the powder in the magazine from entering the percussion
plunger cavity.

Both models of fuzes are issued assembled in shrapnel. For trans-
portation in lmbers and caissons the fuzes should alwavs be set at
the safety point, and theyv are so set when packed. Also the safety
wire should always be threaded through the concussion plunger dur-
ing transportation.

The fuze is provided with a waterproof hood of thin brass,
hermetically sealed. The hood should be stripped off before an
attempt is made to set the fuze. The safety wire should be pulled
out before the projectile is put in the fuze setter or loaded into the
howitzer.

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

MARKING ON AMMUNITION PACKING BOXES.

Both ends and sides of the box are marked with conspiC}louS
characters to facilitate the rapid identification of the ammunition
contained therein. The conspicuous marking consists of the follow-

ing symbols:
¢ 4. 7Hx

The Ordnance escutcheon is always in red for artillery ammuni-
tion. The numerals * 4.7 refer to the caliber, and the letter “H”
differentiates ammunition for the 4.7-inch howitzer from ammuni-
tion for the 4.7-inch gun, the letters “ P " and “ M ” meaning “ Ped-
estal Mount,” to distinguish from the ammunition for the 1.7-inch
mobile howitzers. The numerals “4.7” and the letters “ H 5 ” are in
yellow for common shrapnel and black for common steel shell.

In addition to the conspicuous marking, the quantity and type of
ammunition are indicated without symbols, by the marking “1—
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semifixed common shrapnel,” etc., so that in case one is not familiar
with the conspicuous marking system he can immediately ascertain
the key by this additional marking.

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

Omn  the sides of the box, in addition to the marking described, is
found a pictorial stenciled symbol, indicating the type of projectile
and the fact that the ammunition is semifixed.

VWWhen shot is packed the entire marking is in black.

On the top of the box near one end is stamped a general descrip-
tion of the contents, as “Ammunition for cannon. with explosive
yrojectile,” when the projectile is of the explosive type, as shell or
shrapnel, and “Ammunition for cannon. with empty projectile,” for
shot. To one side of this stamping appears the seal of the post
where packed and the inspector’s stamp.

THE HAND FUZE SETTER.
[Plate V.]
DESCRIPTION.

The hand fuze setter is a device for rapid and accurate setting
of the time burning of the fuze for various ranges and heights of

~ burst.

For the list of nomenclature see page 31 Plate shows assem-
bled and sectional views and designation of parts.

The hand fuze setter provided for the +.7-inch howitzer Model
of 1913 consists principally of an aluminum case (1) having a ser-
rated rim forming a handle for turning; a range ring (12) mounted
on the range-ring carrier (23), which is operated by the knob (10)
on the worm (16); a corrector scale (20) mounted on the corrector
scale support (22) is operated by the knob (10) on the worm (16)
and a guide plate (21) which rests on the projectile.

A slot is cut in the range-ring carrier (23), which engages with
the pin on the graduated time-train ring of the fuze. A stop pin
(17) 1is attached to the corrector-scale support (22) and engages
with the stop pin of the fuze to limit the motion of the fuze setter.

The worms (16) for the range and correction scales are mounted
eccentrically in the worm cases (11), which upon rotation provide an
adjustment to accommodate for slight variations in manufacture
and to take up for wear between the teeth of the worms and worm
gears.

The worm adjusting screw (24) provided for each worm (16)

} has a fiber washer (25) fitted in the end which bears on the flange

of the worm to take up the end motion and to cause sufficient friction
to resist accidental turning.
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Clamp plugs (14 and 15) are provided for locking the adjust-
ing screws and worm cases, these plugs being held in place by screws
(6 and 7).

The index bar (13), which is attached to the case by two index-
bar screws (4), carries a range index (26), which slides on the bar
and registers the desired zone. The range index is held in position
by the index plunger (27 ), being forced into the notches of the
index bar by the index spring (28).

The range ring (12) has three scales for zones 1, 2, and 3.
The scale for each is graduated from 0 to the range corresponding
to the maximum elevation. The least division is 50 yards. The
corrector scale (20) has 42 divisions, each division representing
50 degrees, numbered each two divisions from 0 to 100, then 120,
150, 170, 190, and 210, graduation marked 60 being the normal posi-
tion for a suitable height of burst. The corrector scale is used to
vary the height of burst of shrapnel and to compensate for errors
made in determining the angle of site and variations in the rate of
burning of the time train of the fuze.

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 range ring registers with the index.

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

It should be remembered that 60 is the normal position and an in-
creased reading increases the height of burst or shortens the range
to point of burst; a decreased reading on the scale decreases the
height of burst or increases the range to point of burst.

To set a fuse, 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 guide plate and the range-ring carrier will then bear firmly
on the projectile. Then turn the fuze settler clockwise, as indicated
by the arrow on the top of the case until the stop pin attached to the
corrector-scale support engages with the fixed stop pin on the fuze
and further motion is prevented.

The pointer which is attached to the top of the corrector scale
should register with the graduated line on the closing cap of the fuze
to indicate when the stop pin (17) of the fuze setter and the fixed
stop pin of the fuse are in contact. This pointer was added because
the graduated time-train ring of the fuze may have a tendency to
stick or bind to such an extent as to lead the operator to believe that
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the stop pin of the fuze setter and the fixed stop pin of the fuze are
in contact and thus give a false setting.

Cards for recording the results of tests of the fuze setter are fur-
nished by the Ordnance Department on which calculated problems
are given for inspection, as indicated below.

Calculated settings.
Range. ! Corrector, | ——-- - e

Zone 1. Zone 2. Zone3. |

- [ R B
| i )
! 0 | 60 0 0 0
| 1,000 | 10 8.9 7.04 6.08
T 2,000 | 90 | 18.28 8.65 5.94 |
3,500 60 ... 23.5 13.56
5,500 80 Ll 23.47
6,500 60 ...l | ............ 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 range index regis-
ters 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
howitzer. When setting a fuze to explode on impact or for safe
transpontation 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.

DISASSEMBLING AND ASSEMBLING.

To disassemble remove the index bar (13), which is held in place
by two index bar screws (4). Take out the four range-ring screws
(3) and the two corrector-scale screws (2), then remove the range
ring (12) and corrector scale (20). Remove the six guide-plate
screws (9) and guide plate (21).

To remove the worm knobs (10) from the worms (16) drive out
the taper pins. Loosen the two worm-adjusting clamp screws (7),
which release the adjusting screw clamp plugs (14) and (18), then
remove the two adjusting screws (24) ; the two worms (16) can then
be removed by turning. The corrector-scale support (22) and range-
ring carrier (23) can then be removed.

To remove the two worm cases (11) loosen the two worm-case
clamp screws (6) which releases the clamp plugs (15 and 19) and
allows withdrawal. Assemble in reverse order.

ADJUSTMENT.

Backlash or lost motion may appear between the collars of the
worrns (16) and the fiber washers (25), between the worm teeth of
tangre-ring carrier (23) and the threads of the worm (16), and

67001—16——3
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between the worm teeth of the corrector scale support (22) and
the threads of the worm (16).

To remove backlash that appears endwise, loosen the worm-
adjusting screw clamp screws (7) which releases the worm-adjusting
screw clamp plug (right) (14) or the worm-adjusting screw clamp
plug (left) (18); then turn the worm-adjusting screws (24) clock-
wise with a screw driver until end play is removed and there is
sufficient friction to prevent accidental rotation of the worms (16).
Should backlash appear between the worm teeth of the range-ring
carrier (23) and the threads of the worm (16), or between the
worm teeth of the corrector-scale support (22) and the threads of
the worm (16), it can easily be removed by loosening the worm-

" case clamp screws (6), which releases the worm-case clamp, plug
(right) (15) or the worm-case clamp plug (left) (19), and then
‘turning the worm case (11) with a screw driver in which the worm
(16) is eccentrically mounted in order to bring the worm (16) closer
in contact with the worm teeth. The worm-adjusting screw clamp
plug (right) (14), worm-case clamp plug (right) (15), worm-
adjusting screw clamp plug (left) (18), or worm-case clamp plug
(left) (19) must be firmly clamped by tightening up on their re-
spective screws after adjustment in order to secure the worm-adjust-
ing screws (24) or worm cases (11) against rotation.
NOMENCLATURE.

Illustration No. Piece: Name of piece.

56A Case.
55C  Corrector-scale screw.
56C Range-ring screw.
Index-bar screw.
55E O1l-hole screw.
55F Worm-case clamp screw,
55F Worm-adjusting screw clamp screw.
55G Stop-pin screw.
55H Guide-plate screw.
Worm knob.
?,:g ! \}?‘Vorm case.
. Range ring.
54D Indei bsu'u18
54E ‘Worm-adjusting screw clamp plug (right)
54F ‘Worm-case clamp plug (right).
54G Worm,
54H Stop pin.
547 Worm-adjusting screw clamp plug (left).
54K Worm-case clamp plug (left).
54AA  Corrector scale.
54HA  Guide plate.
54N Corrector-scale support.
54P Range-ring carrier.
58N Worm-adjusting screw.
58P Washer.
59C Range index.
59D  Index plunger.
59F Index spring.

&
S}

o
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The nomenclature given above should be used when ordering spare
parts.
DRILL CARTRIDGE.
A drill projectile made largely of cast iron and carrying a dummy
combination fuze has been adopted. A cartridge case of the service
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type, or one somewhat stronger, is to be used in connection with the
dummy projectile for drilling cannoneers in loading the howitzer.

THE 4.7-INCH HOWITZER PEDESTAL MOUNT, MODEL
OF 1915. :

The parts in italics are of particular importance or concern the
safety of the carriage, and should be especially noted.

GENERAL DESCRIPTION.

[Plates VI, IX, and X.]

EMPLACEMENT.

The emplacements are constructed of concrete and are of the sim-
ple barbette type, with a low parapet constructed to permit 10°
depression. The field of fire is 360°. Twelve anchor bolts are set
into the concrete as the emplacement is constructed and three depres-
sions are left for the leveling plates.

THE MOUNT.

The mount is of the pedestal type and mounts the 4.7-inch howitzer,
model of 1913. It permits of all around fire, 40° elevation and 10°
depression.

PRINCIPAL PARTS.

The principal parts of the mount are: Pedestal, pivot yoke, cradle,
traversing and elevating mechanisms, shield and shield supports,
azimuth circle, sight, range quadrant, and firing mechanism. .

PEDESTAL.

The pedestal is made of cast steel, and has the general form of the
frustum of a hollow cone united at its top to a cylindrical section,
and at its bottom to a circular base, in the flange of which are drilled
holes for 12 foundation bolts and 3 leveling screws. Two hand-
holes are provided in the side of the conical part for inspecting and
cleaning the interior. Handhole covers are provided and are made
water-tight by the use of gaskets.

The exterior of the cylindrical part is finished and forms a seat for
the traversing worm wheel. Beneath this seat on the rear of the
pedestal is a boss, to which the friction band is secured by a stud bolt.
In the bottom of the pedestal is cast an annular boss, bushed with
bronze on the interior cylindrical surface and forming the lower
bearing of the pivot yoke. The upper cylindrical section of the ped-
estal is also bushed with bronze on its interior surface and forms the
upper bearing for the pivot yoke. The .weight of the traversing
parts is supported by a ball thrust bearing at the lower end of the
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pivot yoke, resting on the base of the pedestal within the annular boss
referred to above.

The azimuth circle is supported on a spider, fastened to the ped-
estal just below the traversing worm wheel. It is of bronze and is
graduated in degrees, every tenth division being numbered. The
pointer is set by means of a micrometer attachment, the head of
which is graduated to tenths of a degree. The azimuth scale is not |,
fastened in place until the mount has been erected in the emplacement
and oriented.

The lower vertical bearing is lubricated through a tube extending
to the exterior of the pedestal just above the left-hand hole.

A name plate is fastened by screws to the rear of the pedestal.

PIVOT YOKE.

The pivot yoke is of cast steel. The pivot fits into the bearings in
the pedestal and supports at its top a circular table, from which rise
two cheeks forming the yoke and furnishing support for all of the
remaining parts. An overhang around the edge of the table protects
the traversing worm wheel and also incloses the traversing worm
which is located in front. -On the left rear of this overhang is
fastened the azimuth indicator. Onto the interior cylindrical surface
of the overhang are fastened three lifting segments which run in a
groove around the traversing worm wheel, cut just below the worm
teeth. The cover to the traversing worm box serves as a fourth lift-
ing segment. At the top of the cheeks are bronze-lined trunnion beds
for the support of the cradle. They are fitted with dove-tailed cap
squares bolted to the cheeks. The cheeks are strengthened near the
center by bosses where holes are bored and tapped to receive the two
stanchion arms, which project outward and support the shield. The
hollow core of the pivot is closed at the top by a screw plug to
prevent the entry of water.

Near the bottom of the cheeks are the elevating gear-box trunnion
bearings or brackets. These are of bronze and are holted to the
inside faces of the cheeks. Directly opposite them on the outside
faces are bolted brackets for the support of the elevating handwheel
shafts. In rear of the elevating handwheel bracket on the left
cheek is a bracket for the traversing handwheel shaft. On the rear
edge of the table between the yokes is a boss to which is bolted 2
bronze elevating stop. On the right cheek is fastened a brass plate
bearlng instructions for filling the recoil cylinder and beneath this
is a name plate. Oil holes are provided in the yoke table for Jubri-
cating the upper pintle bearing. The thrust bearing assembly is
fastened to the bottom end of the pivot by means of the retaining
plug. This is simply a stud screwed into the bottom of the pivol
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.

with a nut for holding the ball-thrust bearing assembly loosely in
place. 'No provision is made for oiling the ball bearing, which
should be packed with grease during assembly.

Screw eyes, screwed into the inside faces of the cheeks, are pro-
vided with shackles and serve for lifting the pivct yoke from the
pedestal.

CRADLE.

The cradle consists essentially of a cylindrical casting (the spring
cylinder) provided with trunnions near its front end. The cylin-
drical part is bored to receive the counter recoil springs and the
recoil cylinder. On its under side are longitudinal grooves or clips,
lined with bronze, in which the howitzer slides in recoil. Near the
front end of the cradle, beneath the spring cylinder, is a ring encir-
cling the howitzer without touching it and providing a point of
attachment for the elevating screw. The front face of this ring
supports the screw shield. On top of the cradle directly above the
axis of the trunnions is a lifting eve; and in front of this is a support
for the cradle shield. At the rear of the cradle on the left side a
seat is provided for the shoulder guard, and on the right side is a
bracket for the firing mechanism, while at the bottom of the rear
end is a lug which forms a counter recoil stop. The outer end cf
the left trunnion is machined to receive the sight bracket, and simi-
larly the right trunnion is prepared to receive the range quadrant
Yracket,

KECOIT, AND COUNTER RECOIL SYSTEMS.

There are two counter recoil springs with their ends butted to-
gethe> but separated by a bronze-spring separater. These springs
are assembled in the spring cylinder from the frcnt end. The rear
end of the rear spring bears against a shoulder on the inside of the
spring cylinder and the front end of the forward spring bears
against a shoulder on the front cylinder head of the recoil cylinder.
" The recoil cylinder, which is inserted from the front. fits inside the
springs, and its rear cylinder head is connected with the lug on the
howitzer, so that the cylinder recoils with the howitzer and com-
presses the counter recoil springs. The piston is located within the
recoil cylinder near the rear end and from this the piston red ex-
tends forward, passing through a stuffing bex in the front cylinder
head, and through the spring cylinder head to which it is fastened.
The spring cylindgr head is screwed into the front end of the spring
cylinder and transmits the piston-rod pull back to the spring cyl-
inder. It also serves to retain the springs when the howitzer lug
is disconnected from the rear cylinder-head stud in mounting and
dismounting. The piston and red are of forged steel in one piece,
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the piston being finished to receive a bronze liner which is screwed
on from the front and rests against a shoulder. A hole is bored into
the rear end of the piston rod to receive the counter recoil buffer.
The bronze buffer is screwed into the front face of the rear head of
the reccil cylinder. The recoil cylinder is of forged steel finished
throughout. It is threaded at both ends to receive the cylinder
heads, and three throttling grooves 14 inches long are cut into the
inside surface near the rear end. Vulcanized fiber gaskets are used
to seal the joints between the cylinder and cylinder heads. The
stuffing box in the front cylinder head is of the usual type, being pro-
vided with a bronze follower and using four rings of garlock packing.
The filling and drain holes are located in thé front cylinder head and
are closed by screw plugs. A felt washer encircles the recoil cylinder
and is held against the rear end of the spring cylinder on the outside
Ly a steel packing ring. )

OPERATION OF RECOIL AND COUNTER RECOIL SYSTEM.

When fired the howitzer recoils about 12 inches in the cradle,
carrying with it the recoil cylinder, and thereby compressing the
counter-recoil springs. A small portion of the energy of recoil is
consumed in compressing the springs, but the greater portion of the
energy is expended in driving the oil in the recoil cylinder to the rear
side of the piston through the throttling grooves. The width of the
grooves is uniform, but the depths are proportioned so that the areas
_.of the orifices vary with the position of the cylinder during recoil,
and are such as to give, with the aid of the counter-recoil springs, a
constant resistance throughout the length of recoil. The counter-
recoil buffer is tapered so that during counter recoil the escape of oil
through the varying diametral clearances between the buffer and the
walls of its recess will offer such resistance as will control the motion
of the gun during its return and finally bring it to rest without shock
when the howitzer is fully in battery. The forward pressure on the
piston rod during counter recoil is transmitted to the spring cylinder
head by a shoulder on the piston rod where it enters the spring
cylinder head.

ELEVATING MECHANISM.
[‘Plates VII and VIIL]

The elevating mechanism is located between the cheeks of the yoke.
It consists of a gear box with trunnions, mounted in brackets fastened
to the inside faces of the cheeks. The gear box is machined to receive
a revolving nut. Within the nut is the elevating screw, the upper
end of which is connected to the cradle by means of a pin. Since the
nut is constrained to remain in the gear box, the screw moves out and
in as the nut turns one way or the other. To enable the nut to be
rotated, it has screwed onto it at the rear or lower end a bevel gear
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which meshes with two vertical bevel gears mounted on the inner
ends of handwheel shafts passing through the hollow trunnions’of
the gear box from opposite sides of the pivot yoke. Handwheels are
mounted on the outer ends of these shafts.

TRAVERSING MECHANISM.

The traversing mechanism consists of the traversing worm wheel,
traversing worm shaft, and worm, one pair of bevel gears, one trav-
ersing shaft, and one traversing handwheel. The latter is located on
the left side of the carriage, at the rear. The bevel gears connect the
traversing shaft and the worm shaft. The worm is located in a box
in the front of the pivot yoke. The worm wheel is of bronze and fits
over the top of the pedestal. The worm teeth are machined around
the wheel near the top, and beneath the circle of teeth are two annular
grooves. The upper of these grooves receives the lifting segments,
and the lower forms a seat for the friction band which keeps the
worm wheel from rotating on the pedestal when the howitzer is being
traversed. The friction band is made in halves, united by a pin,
which also passes through a boss on the rear of the pedestal and is
secured by a nut. The front ends of the band are joined by a bolt
having a coiled spring under the bolt head. By means of this bolt
the friction is regulated, and the spring permits slipping when severe
strain is imposed on the teeth of the worm wheel, as when the
howitzer is fired.

SHOULDER GUARD.

A bronze shoulder guard is attached to the left side of the cradle.

AZIMUTH INDICATOR.

The azimuth-indicator bracket is fastened to the left rear edge
of the pivot-yoke table and extends down to the azimuth scale. The
housing for the indicator is formed in the lower end of the bracket
and is provided with covers for the front and top. The screw passcs
through the indicator and is operated by a milled head at each end,
both of which are graduated and numbered every ten hundredths
of a degree. A nut on the screw serves to move the.slide along the
azimuth scale. Its maximum movement is 1 degree, but the slide
is dovetailed into the nut and has an additional adjustment of 1
degree. On top of the slide is fastened the index by a screw through
2 radially slotted hole. This permits two spiral springs to keep
the index in contact with the outer edge of the azimuth circle.

SIGHT.
[Plate XI.]
The sight for 4.7-inch howitzer pedestal mount, model of 1915, is

Used. This does not include the panoramic sight. The sight arm
1s fastened to the end of the left cradle trunnion by a stud and nut
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and is provided with lugs fitting into a keyway in the trunnion to
prevent rotation. At the front end of the arm is pinned the peep-
sight-bar fulcrum and- at the rear end is fastened the socket for the
sight shank. The socket is provided with a scroll gear for rais'ng
and lowering the shank. There is also provided a zone shutter with
three numbered windows, any one of which may be rotated into
position over its own particular zone scale on the sight shank, bring-
ing into view at the same time an index on the shank socket. Only
one scale can be read at a time. The shank is a steel arc whose
center is the fulerum pin. It slides in guides in the shank sccket
and is moved up and down in elevation by the scroll gear engaging in
a rack cut on the left face of the shank. A German-silver strip fits
in a dovetail cut in the rear face of the shank. Three parallel range
scales are provided on the range strip for the different zones. The
first zone scale is on the right, the second in the middle, and the
third on the left. The scales are graduated to 3,300, 5,400, and
10,000 yards, respectively. The scroll gear is held in mesh with
the rack on the shank by the scroll-gear spring. Large movements
of the shank may be made quickly by pulling the scroll-gear handle
out far enough to disengage the gears, and sliding the shank thrcugh
the socket by hand. »

A level bracket is dovetailed into the left side of the sight shank
near the top. The spirit level mounted in the bracket is in a vertical
plane parallel to the line of sight. This level enables quadrant
elevations to be given by setting the sight at the desired range and
moving the gun in elevation until the level bubble is brought to the
center. The level is provided with an adjustment to take care of
the angle of sight. The main scale has five graduations numbered
1 to 5, the divisions being 100 mils. The subscale on the microme-

ter disk is divided into 100 parts, each division being 1 mil. A set- .

ting of 300 is normal.

The shank is fashioned into a deflection guide and mounting for
the peep sight and is prolonged upward to form a support for the
panoramic sight. The peep-sight guide is in a transverse opening
in the shank and is perpendicular to the line of sight. The peep
sight is clipped to this guide and is traversed along it by the peep-
sight screw. The latter passes through a tapped hole in the peep
sight and is supported at each end in bearings in the shank. The
screw is turned by a knurled head at its left end.

The deflection scale is attached to the rear face of the peep-sight
guide and the index for the deflection scale is on the peep sight.
The graduations are in mils. There are 45 mils upon each side of
the zero, and the scale is marked from left to right as follows:
40 30 20 10 0 90 80 70 60 the actual mils being 40 30 20
10 0 6390 6380 6370 6360, thus making deflection readings on
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.ht uniform with those of the panoramic sight and the bat-
ommander's telescope. The scale allows for longitudinal ad-
ent.

> seat for the panoramic sight is a vertical T slot. into which
hanlk Tug of the panoramic sight fits. The panoramic sight is
in  place. and all wear of the parts is taken up by a clamp
7. ratchet, and detent.

firing the sight is left in the seat.
n the front of the sight shank near the top is a lug. to which
peep-sight bar is fastened by a coupling. This is a milled collar.
can be unscrewed by hand when it is-desired to remove the sight
nk from its socket.
“he peep-sight bar is supported at the rear end by the above
wpling «nd near the front end by the fulerum. It is in the form
a hollow tube with a flange at the rear end for the coupling and
th the front sight holder fitted into the frent end. The front sight
of the usual cross-wire type.

PANORAMIC SIGHT,
[Plate XII.]

A\ panoramie sight, model of 1915, is used with this mount.

The panoramic sight is a vertical telescope so fitted with an opti.
al system of reflecting prisms and lenses that the gunner, with his
we at the fixed eyepiece in a horizontal position, can bring into the
field of view an object situated at any point in a plane perpendicular
to the axis of the telescope. The rays coming from the object are
reflected downward from the rotating head prism into the rotating
prism. The rotating prism rectifies the ravs. After their passage
through the achromatic objective lens the lower reflecting prism re-
flects them in such a way that there is presented to the eyvepiece a

rectified image. which the evepiece magnifies. The peculiarity of

the rotating prism is that upon rotation about its longitudinal axis
the image of the object seen through it turns with twice the angular
velocity of the rotating prism. The rotating head prism and rotat-
ing prism are so mounted as to rotate about this axis, the rotating
prism following the rotating head prism with one-half of the angular
velecity of the latter, the image always remaining as it would appear
to one observing it directly with an ordinary telescope. The image
formed by the achromatic objective lens would then be reversed and
inverted. The rays are cross reflected to the opposite sides of the
axis by the inclined faces of the lower reflecting prism, thus cor-
recting the reversal.
The combined action of the rotating head prism, the rotating
prism, and lower reflecting prism, and the nature of the action
varying with different positions of the prisms provide for the cor-
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rection of the inversion’of the image. The rotating head prism and
.lower reflecting prism act as parallel reflectors, and they without
the lens system would present an erect image. The rotating prism,
however, inverts the rays and corrects the inversion produced by the
achromatic objective lens. It will be noted that the effect would be
the same, whether the rotating prism occupies the same position
shown on the plate or be revolved 180° from that position. The
rotating head prism must be turned through 360° to get a position of
180° for the rotating prism. If the rctating head prism is rotated
through 180°, the rotating prism and lower reflecting prism would
form reflectors set at right angles, and would give, without the lens
system, an inverted image, and in conjunction with the lens system
an erect image. The rotating prism in this case will occupy a posi-
tion 90° from that shown on the plate, in which position it causes
no inversion, but counteracts the inversion produced by the lower re-
flecting prism.

The instrument has a magnifving power of 4 and a field of view
of 10°, ‘

The principal parts of the panoramic sight are the rotating head
mechanism, the elevation device, the azimuth mechanism, the rotat-
ing prism mechanism, the deflection mechanism, the shank, and the
eyepiece.

The rotating head mechanism consists principally of the rotating
head, retating head prism, rotating head prism holder, prism holder
cover, elevation index support, prism shield, and rotating head cover.

The rotating head forms a housing for its movable parts, and
provides seats for the elevation-worm bushing and rotating head
prism holder. The front opening of the rotating head is closed by
the prism shield, which forms a dust guard. The bottom threaded
seat of the rotating head screws upon the upper end of the azimuth
worm wheel and is locked in place by four azimuth scale retaining
ring screws. Upon the rear face of the rotating head is engraved
a scale which is used for measuring the elevation of the rotating head
prism holder which retains the rotating head prism and has an index
mark upon the projection which coincides with the graduations of
the elevation-worm micrometer head.

The rotating head prism is mounted within the rotating head
prism holder between the prism support front, prism support bottom,
and prism support back, and secured in position by the rotating head
prism spring which bears upon the prism support back. The rotating
head prism is protected on the right side by the prism holder cover
and on the left side by the elevation-index support. The move-
ment of the rotating head prism holder is limited by the stop screw
which slides in an elongated slot in the rotating head prism holder.

The prism shield is held within the rotating head by the prism



shield retaining piece, which is in turn secured by two prism shicld

~ retaining piece screws.

The prism holder cover screws into its threaded seat located in the
right side of the rotating head prism holder and locked in position
by the prism holder cover screws.

The rotating head cover screws into its threaded seat located in
the right side of the rotating head and held in place by the rotating
head cover screws. The exterior of the rotating head cover has two
small holes for teat wrench, and engravings, “Field 10°” and
“Power 4 ” are located on the exterior surface.

The elevation-index support screws into its threaded seat located
in the left side of the rotating head prism holder and secured in
place by the elevation-index support screw. The small holes in the
exterior surface allows the use of a teat wrench to enable the eleva-
tion-index support to be screwed in place. The support retaining
ring retains the elevation-index support with rotating head prism
holder within the rotating head and is"locked in position by the
support-retaining ring screw.

The elevation index is held upon the elevation-index support by
the two elevation-index retaining screws. The arrow, engraved upon
the German-silver piece which is dovetailed in the elevation index,
coincides with the graduations of the scale engraved upon the rear
face of the rotating head.

The elevation device consists principally of the elevation segment,
elevation worm, elevation-worm bushing, elevation-worm retaining
nut, and elevation-worm micrometer head.

The elevation segment is held in its seat, provided in the rotating
head prism holder, by the segment lock pin.

The elevation worm is mounted eccentrically within the elevation-
worm bushing, which when turned provides an adjustment to take
up the wear between the worm threads and the worm teeth of the
elevation segment.

The elevation-worm bushing has a screwdriver slot in its lower end
which is used for adjusting and is retained in position by the eleva-
tion worm bushing clamp plug, which is secured by the bushing
clamp-plug screw.

The elevation-worm retaining nut retains the elevation-worm bush-
ing and elevation worm lengthwise within the rotating head. The
screwdriver slot in the top of the elevation-worm retaining nut is
used for adjusting and is locked in position by the elevation-worm
retaining nut screw.

The elevation-worm micrometer head is held upon the upper
slotted end of the elevation worm by the locking screw. The scale,
engraved upon the periphery, is graduated into 100 equal divisions,
numbered every 10 divisions. The upper exterior diameter of the
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elevation-worm micrometer head is straight knurled to facilitate
turning. One complete revolution of the elevation-worm microm-
cter head is equal to the distance between each graduation upon the
scale on the rear face of the rotating head.

The open sight is constructed of bronze plate, bent to shape, having
an arm projecting out at each end, each arm containing a hole. A
bronze knee is soldered to the interior of the front projecting arm
over the center of the hole in such a manner as to form a sight, which
is used for quick sighting. The open sight is secured to the rotating
head cover by.two open-sight retaining screws.

The. principal parts of the azimuth mechanism are the azimuth
worm wheel, azimuth worm, azimuth worm bushing, azimuth worm
wheel support, azimuth worm wheel cover, worm knob, azimuth
micrometer, and azimuth scale.

The azimuth scale is retained upon its bearing, provided on lower
end of the rotating head, by the azimuth scale retaining ring, which
in turn is secured by four azimuth scale retaining ring screws. The
four elongated holes in the azimuth scale provide for adjusting.
The scale, engraved upon the lower exterior diameter, is graduated
into 64 equal divisions, numbered every two divisions.

The azimuth worm-wheel cover forms a housing for the movable
parts of the azimuth mechanism and provides seats for the azimuth
worm bushing and deflection worm wheel and support ring. The
arrow, engraved upon the azimuth index, which is dovetailed in the
upper exterior diameter of the azimuth worm-wheel cover, coincides
with the graduations of the azimuth scale. The scale engraved upon
a boss on the rear face of the azimuth worm-wheel cover is used for
measuring the deflection of the object.

The felt washer, which is retained in its seat, located in the upper
end of the azimuth worm-wheel cover, provides for sufficient friction
between the rotating head and the azimuth worm-wheel cover.

The azimuth worm-wheel support spring tends to retain the azi-
muth worm wheel upon the azimuth worm-wheel support.

The gear teeth of the lower part of the azimuth worm wheel mesh
with the rotating head pinion, which upon rotation moves the ro-
tating head mechanism. The lower part of the azimuth worm-wheel
support screws into its threaded seat provided in the upper part of
the shank.

The azimuth worm is mounted eccentrically within the azimuth
worm bushing, which in turn has the azimuth worm lever secured to
it by the azimuth worm-lever screw. The bushing spring 1s pro-
vided for retaining the azimuth worm bushing in position when the
azimuth worm is in mesh with the azimuth worm wheel. The azi-
muth worm lever is so designed and arranged upon the azimuth
worin bushing to form a throw-out device for the azimuth worm.
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The lever spring is provided for taking up all lost motion that ap-
pears lengthwise in the mechanism. The worm knob is secured
upon the end of the azimuth worm by a steel taper pin, the periphery
being straight knurled to facilitate turning. The arrow, engraved
upon the German-silver piece which is dovetailed in the end of the
azimuth worm bushing, coincides with the graduations of azimuth
micrometer. The azimuth micrometer is held on the slotted end of
the azimuth worm by the locking screw. The scale is divided into
100 equal divisions, numbered every five divisions. One complete
revolution of the azimuth micrometer is equal to the distance between
each graduation on the azimuth scale.

The rotating prism mechanism consists principally of the rotating
prism, rotating prism holder, rotating prism supporting sleeve, ro-
tating prism pinion, and rotating prism block.

The rotating prism is of rectangular cross section, mounted and
retained in position within the rotating prism holder by rotating
prism block, which is secured by the rotating prism set screw. The
rotating prism holder is seated in the upper section of the rotating
prism supporting sleeve. The rotating prism pinion is driven upon
the pinion shaft. The rotating head pinion is driven upon the hub
of the rotating prism pinion. The pinion shaft is mounted at both
ends 1in its seat provided in the azimuth worm-wheel support which
upon rotating moves the pinion shaft. This gear system is so de-
signed that the rotating head moves twice the angular distance of
the rotating prism holder.

The principal parts of the deflection mechanism are the deflection
worm wheel and support ring, deflection worm, deflection worm
bushing, deflection dial, and worm knob.

The deflection worm wheel and support ring is seated within the
azimuth worm-wheel cover by a threaded surface and then retained
by three deflection worm wheel and support-ring screws. A segment,
projecting downward into the shank, carries a worm wheel which
meshes with the deflection worm. The deflection worm-wheel support
is located within the shank and against the deflection worm wheel -
and support ring by two dowel pins, and secured by two deflection
worm-wheel support screws.

The deflection worm is mounted eccentrically within the deflec-
tion worm bushing which when turned provides an adjustment to
take up the wear between the worm threads and the worm teeth of
the deflection worm wheel and support ring.

The deflection worm bushing is adjusted by using the fingers upon
the rear end and is restrained in position by the deflection worm
bushing clamp plug which is secured by the deflection worm bush-
ing clamp plug screw. A German-silver piece is primed to the
rear end of the deflection worm bushing on which is engraved three



46

arrows with letters “R” and “L.” The middle or large arrow coin-
cides with the graduations of the deflection dial. The compensat-
ing spring is provided for taking up all lost motion that appears
lengthwise in the mechanism. The worm knob is secured to the
deflection worm by a taper pin; the periphery being straight
knurled to facilitate turning. The deflection dial is held cn the
iront, slotted end of the deflection worm by the locking screw.
The scale, engraved upon the front end, is graduated into 100 equal
divisions, numbered every 10 divisions. The shank forms a body
for the instrument and provides seats for the azimuth worm wheel
support, deflection worm bushing, and elbow. The front surface
is provided with a T lug which fits into a corresponding slot in the
upper end of the shank of the rear sight. Upon the rear surface
is dovetailed the deflection index which is retained in place by the
deflection index screw. The arrow, engraved upon the cleflection
index, coincides with graduations upon the rear face of the azimuth
worm wheel cover.

The eyepiece consists principally of the reticule, reticule cell,
achromatic field lens, achromatic eye lens, and eye lens cell.

The achromatic objective lens is mounted in the upper end of
the objective lens cell. This cell is secured in its threaded scat in
the upper end of the eibow by two objective lens cell retaining
SCrews.

The elbow is screwed in the lower end of the shank and secured
by the four elbow retaining screws in such a manner that its pro-
jecting aim is horizontal to the axis of the instrument. The elbow
provides seats for the lower reflecting prism and the eye lens cell.
The lower reflecting prism is held upon its bearing surfaces, provided
in the elbow by two wedges which in turn are secured by the two
wedge screws. These screws are retained by the wedge screw lock
screw. The wedge screw cover is provided to retain the wedge
screw lock screws in position. The wedge screw cover is secured
by the wedge cover screw. The openings of the elbow upon the
. right and left sides are closed by the elbow covers, which are locked
by the elbow cover screws. Upon the left side of the elbow is an
opening through which the light is thrown upon the reticule. This
opening is covered by the wicdow to protect the interior of the eye-
piece from dust and dirt. The shutter is so designed to slide over
the opening in the elbow being guided by the shutter stop screw
s«nd movement limited by the elongated slot.

The reticule has two cross lines etched on its surface aud is
mounted in the forward end of the reticule cell which is secured
in the eye lens cell by the reticule cell retaining screw.

The achromatic eye lens is mounted in the eye lens cell and i
ceparated from the achromatic field lens by the lens separator. The
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achromatic field lens is held within the eye lens cell by the field lens
retaining ring, which in turn is locked by the field lens cell retaining
ring screw.” The eye lens cell is secured to the elbow by the eye lens
cell retaining screw.

All interior metallic surfaces exposed to the refracted light are
finished with dull black baking enamel. All exposed optical ele-
ments, covers, and nonrotating joints are sealed with the litharge
cement or equal. All German-silver graduated surfaces are sand-
blasted and lacquered.

RANGE QUADRANT,
- [Plate XIIL]

The range quadrant consists of the quadrant bracket, rocker, body,
scroll gear, range drum, shutter, and range level with suitable level-
ing screw. The rocker is fastened by screws to the bracket, which is
secured to the right cradle trunnion. At the front end of the rocker
is a seat for the fulcrum pin, which forms the center of motion of the
quadrant body. At the rear end of the rocker a curved arm projects
upward which has circular racks cut in its front and rear edges.
This curved arm passes through a slot in the body, and centers of
the racks coincide with its center of motion.

Thé body, as stated above, is pivoted on the rocker. Its rear end
forms a housing for the scroll gear and a seat for the range drum.
The scroll gear meshes with the rear circular rack on the rocker, and
is actuated by a knurled handwheel, which projects upward and to
the rear. Turning the handwheel rotates the body on its fulcrum
pin, moving its rear end up or down on the curved arm of the rocker.
The scroll gear is pressed against its rack by a spring; and large
changes of position of the quadrant body may be made by pulling
out the handwheel to disengage the gears and then moving the body
by hand to the desired position.

The range drum is assembled on a steel shaft seated in the quadrant
body. This shaft carries a pinion which meshes with the front rack
on the arm of the rocker. The range drum is held between the inner
and outer friction disks. The outer friction disk has 12 radial slits,
which combined with the slight spring allowed in the disk forms an
adjustable yet secure lock for the range drum. A nut screwed on the
pinion shaft clamps the disks in position, and a lock screw in the end
of the pinion shaft prevents the nut from unscrewing. The inner
friction disk is connected to the pinion shaft by lugs projecting into
the pinion-shaft collar. A spiral spring, the tension of which serves
to take up any lost motion in the arrangement, is connected at its
outer end to the inner friction disk by a pin. It is wound around the
hub of the body and secured to the hub in a slot cut to receive it.
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The rim of the range drum carries two parallel scales graduated to
10,000 and 5,400 yards, respectively, and on the outer face of the drum
the first-zone scale is graduated to 3,300 yards.

The least division is 50 yards, and the scale is dimensioned at each
200 yards. The range drum is always in gear, through the pinion
shaft, with the rack on the rocker arm, and any change in position of
the quadrant body with reference to the rocker is registered by the
disk. A shutter is so designed that when the index is set for one zone-
range scale the others may not be read.

The elevation level holder is seated on the forward part of the body,
with its front end pivoted on the fulcrum pin of the latter. Its rear
end is finished with a segment of a worm wheel, cut with the fulcrum
axis as a center, which meshes with a vertical micrometer screw
seated in the body. The amount of the relative motion of the eleva-
tion level holder and body is measured by a level scale, consisting of
an ordinary circular scale dovetailed in the body with the level index
on the elevation level holder supplemented by a level micrometer disk
on the upper end of the micrometer screw. The level scale is gradu-
ated in sixty-fourths of the circumference, and one complete turn of
the screw moves the level holder through one of the divisions. The
level micrometer disk on the head of the micrometer screw has 100
divisions, so that one of these divisions corresponds to one mil. The
divisions of the level scale are marked 1, 2, 3, 4, and 5, and in connec-
tion with level micrometer disk are read 100, 200, etc., plus the indi-
cation of the latter. The 3 or 300 mark corresponds to the mean or
zero position of the elevation level holder. The level holder is fitted
with a spirit level of sensitiveness of 0.01 of an inch, which equals 5
minutes of arc. This range level is lccated so that its axis is parallel
to the axis of the gun when the level is set at 3 and range drum at
zero. The range level in connection with the elevation level holder
and its level screw is used to correct the range drum readings for the
angle of site; in connection with the body it is used as the range
quadrant level. The range level is referred to at times as the quad-
rant or angle of site level.

FIRING MECHANISM.

The firing mechanism is fastened to a lug projecting from the rear
end of the cradle on the right side. It consists essentially of a bracket,
a firing handle and shaft, a link, and a pallet. The handle can be
folded down close to the bracket when not in use. It is fastened t
one end of the firing shaft, which it serves to rotate. The rear end
of the firing shaft is provided with a crank, which is connected by 2
link to a similar arrangement on the pallet shaft. The pallet is 50
located as to actuate the firing mechanism on the howitzer. The finng
lever hub is connected to the firing shaft through a trip collar. This
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serves to latch the hub to the shaft while the handle is being pulled
down in firing but disconnects them at the end of the downward
stroke of the handle, thus permitting the firing mechanism in the

breechblock to function properly. The trip action is regulated by
an adjusting screw.

SHIELD.

The shield is constructed of 0.25-inch armor plate. It is in seven
pieces, as follows: Main shield lower, main shield upper right, main
shield upper left, auxiliary top shield, cradle shield, screw shield,
and swinging screw shield. The first four named are supported by
the pivot yoke; the remaining three shields are fastened to the
cradle and protect the parts their names indicate, being designated
to cover the open space between the upper main shields. 'This shield
is proof against the service ammunition, 2,700 f/s velocity at 100
feet.

TO ASSEMBLE THT. MOUNT.

The following description refers particularly to the order in
which the parts should be assembled.. In assembling the carriage
pay particular attention to piece marks and assembly marks. The
tables in this pamphlet give the marking, name, location, material,
and number of all parts, and should be consulted.

All machined parts, including joints, keys, bolts, bolt holes, and
working parts, should be thoroughly cleaned (with fine emery cloth,
if necessary) and oiled before being assembled.

On the arrival of the carriage at a fortification the emplacement
will have been prepared for the carriage by the settmg of a bed
of concrete with foundation bolts in place.

THE PEDESTAL.

The pedestal, with the lettered side to the front, is set on the
concrete bed with the leveling plates in position, and by the use of
the leveling screws the pedestal is accurately leveled with the use
of a sensitive spirit level placed across the finished top of the
pedestal in various directions. The leveling screws and founda-
tion bolt nuts are alternately tightened or loosened until no high
spots are found. After the pedestal is accurately leveled, the
pedestal is fixed in position by a grouting of neat Portland cement
poured beneath it. When fully set, the foundation bolt nuts are
tightened up and locked and the leveling screws slightly backed off.

The azimuth circle and scale are now put on, but the scale should
not be located and fastened until after the mount has been oriented.

67001—16——4
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PIVOT YOKE.

The pivot yoke is shipped with the worm wheel, friction band,
lifting segments, traversing worm and gear, and thrust bearing, all
assembled. These parts should all be removed and thoroughly
cleaned, and then assembled as indicated.

THE TRAVERSING WORM WHEEL.

The traversing worm wheel with the friction band on it is dropped
over the upper part of the pedestal so that the friction band pin
passes through its hole in the lug on the pedestal.

The pivot yoke is then prepared for being placed in the pedestal
by being cleaned and lightly oiled. The ball thrust bearing is
cleaned and assembled to the bottom of the pivot. The thrust bear-
ing should be well packed with heavy grease. The lifting segments
should be put in place in their groove in the worm wheel. The
traversing worm can be assembled after the yoke has been mounted
m the pedestal. Now raise the pivot yoke by means of the shackles
provided and lower it vertically into the pedestal. Put in the
screws holding the lifting segments in place. Test the pivot yoke
for free traversing.

TRAVERSING MECHANISM.

~ Place the worm in its box; insert the shaft, with keys and gear
assembled, from the left; put on the washer and nut; screw on the
gear case cover. Then assemble traversing shaft, pinion, and hand
wheel. e

ELEVATING GEAR.

The elevating gear will be shipped mostly disassembled. The
order of assembly is as follows: Bolt the elevating gear box brackets,
with cap squares removed, to the pivot yoke. Filler pieces are
screwed onto the yoke to fill the spaces between it and the elevating
gear box cap squares. Insert the elevating nut in the front.end of
the gear box and screw onto the inner end of the nut the elevating
screw gear. The gear is provided with four set screws, which can
be tightened through a hole in the gear box. The box is now
mounted with its trunnions in the brackets, the elevating nut being’
to the front and the set-screw hole up. Bolt on the cap squares.
Pass the elevating shafts through the yoke and gear-box trunnions
to the interior of the box. Put on the pinions with their keys and
secure them with nuts and split pins. Put on the cover plate and
screw the elevating screw into the nut from the front. Assemble
the elevating handwheel brackets and handwheels.
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CRADLE.

The cradle will be shipped with the recoil cylinder and springs
assemnbled. Mount it on the pivot voke, bolt on cap squares, and
connect it to the elevating screw.

In case the recoil cylinder and springs have been disassembled
for any reason, they should be assembled as follows:

RECOIL CYLINDER.

The throttling grooves are at the rear end of the cylinder. Insert
the piston with its head to the rear. Put on the front cylinder head
with a vulcanized fiber gasket between it and the cylinder. Pack
the stuffing box with four rings of garlock packing and screw in
the follower. Screw the buffer into the rear cylinder head and then
insert it in the recess in the piston rod and screw the rear cylinder
head into the cylinder with a fiber gasket to seal the joint. Com-
pletely fill the cylinder with hydroline oil and then remove one-half
pint. Screw in the filling plug.

COUNTER RECOIL SPRINGS.

The spring compressor provided is designed for use in connection
with the howitzer and can be used with the cradle mounted or dis-
mounted. The howitzer must be slid into the cradle and a block
put between the counter recoil stops to hold it about 9.4 inches out
of battery. The howitzer should be lashed to the cradle to prevent
it from sliding out to the rear. One spring is then slipped into the
spring cylinder from the front and the other is strung on the recoil
cylinder from the rear, followed by the spring separator. The
compressor screw is then joined to the rear cylinder head by
the long nut provided. The recoil cylinder with filling and empty-
ing holes in a vertical plane is now started into the spring cyl-
inder from the front, so that the compressor screw passes through
the howitzer lug. The brass washer and rear cylinder-head stud nut
are put on the compressor screw and screwed up until the recoil
cylinder is drawn into the spring cylinder and the spring cylinder
head is then screwed in. The spring compressor can now be removed
and the piston-rod nut should be screwed on and cotter pin inserted
and the felt washer and packing ring should be bolted on.

THE HOWITZER.

The howitzer may be assembled to the cradle either before or after
the cradle has been mounted in the pivot yoke. The howitzer should
he slid into position with the rear cylinder-head stud projecting
through the howitzer lug, and the cylinder-head nut should then be
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screwed on and a cotter pin inserted. The guides of the cradle and
howitzer should be thoroughly cleaned and lubricated with a mixture
of graphite and 4} lubricant before assembly.

SHIELDS.

The cradle and screw shields should be assembled first. The
stanchion arms, stanchions, and remaining shields should follow.

AZIMUTH INDICATOR.

Screw the azimuth indicator onto its seat on the pivot yoke. Set
the slide in the mid-position, orient the howitzer, and move the
azimuth scale to get the proper reading in degrees, the hundredths
heing set off on the indicator. Mark this location, drill and tap
the necessary holes, and permanently fasten the scale in  place.
\Where screw holes pass through graduation numbers, the latter
should be repaired after the scale is fastened. Final ad]ustment can
now be made with the slide.

\
SIGHT AND RANGE QUADRANT.

These can now be mounted on the left and right cradle trunnions.
FIRING MECHANISM AND SHOULDER GUARD.

Fasten the firing mechanism to the lug projecting from the rear
of the cradle on the right side. Regulate the adjusting screw so that
the trip collar is unlatched at the instant the firing pin is released.

Attach the shoulder guard.

IMPORTANT POINTS.

After the mount has been completély assembled and the howitzer
mounted, the following points should be noted:

1. See that the recoil cylinder contains the proper amount of oil.

2. See that the stuffing box is tight.

3. See that the front recoil-cylinder head does not touch the spring
vylinder head when the howitzer is completely in battery.

4. See that all bearing surfaces are well oiled, especially the recoil
guide clips.

5. See that the cap squares are properly bolted down.

6. Try carefully the traversing and elevating mechanisms.

7. Adjust carefully the friction band on the traversing worm
wheel, so that no slipping will occur when the gun is traversed fairly
rapidly and the handwheel suddenly stopped, but yet not so tight
that it will not slip when the force of one man is applied to the
muzzle.
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8. Examine the entire mount and see that all assembling bolts are
screwed up to their proper bearings. Do not use too much force
on the bolts, as they may be overstrained.

9. See that the recoil-cylinder filling and drain holes are in or
near their proper position.

10. See that the leveling screws are backed off.

MOVING THE MOUNT FROM ONE PEDESTAL TO ANOTHER.

A number of extra pedestals are provided, so that the howitzer
and upper part of the mount (cradle and pivot yoke) can be moved
from one place to another without disturbing the pedestal. When
it is desired to move the howitzer with cradle and pivot yoke to a
different pedestal, the following method should be used. Remove
the shields and all parts likely to be broken, such as the panoramic
sight, the sight, the range quadrant, the azimuth indicator, the
firing mechanism, and the shoulder guard. Dismount the gun.
Remove the trunnion cap squares and dismount the cradle. Remove
the nut from the friction band pin and, by means of the lifting
shackles, lift the pivot yoke out of the pedestal. On account of
the elevating and traversing handwheel shafts, the pivot yoke must
be handled with great care and should be laid, with the front down,
on blocking under the pivot and under the yoke near the trunnion
bearings. No parts should be left behind except the pedestal and the
azimuth circle.

It is possible to dismount all the above-mentioned parts as a unit
if suitable means are at hand for handling and transporting the
mcunt.  The method by which this will eventually be done has not
been definitely fixed, as the governing conditions are not definitely
known.

CARE OF THE MOUNT.

GENERAL INSTRUCTIONS.

Carriages should be maneuvered from time to time through their
ccmplete range of azimuth and elevation. It is especially required
that all parts of the carriage be kept free from rust at all times.
If the rust be allowed to accumulate, its removal from all bearing
parts, and especially the piston rod and interior of the recoil cylin-
der, requires particular attention in order that clearances shall not
be unduly increased. The use of sandpaper for this purpose is.
forbidden, and emery cloth No. 1 being coarse enough for any ordi-
nary rusting, should be used, the rust being softened, if necessary,
by kerosene. If any leakage occurs from the hydraulic-recoil sys-
tem, it should be remedied immediately, calling, if necessary, upon
the district armament officer for the services of skilled labor. The
repacking of stuffing boxes may be done, when necessary, by trained
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enlisted men under the supervision of an officer, but will preferably
be done by skilled labor. Before removing a cylinder head con-
taining a stuffing box, or drawing a piston rod through a stuffing
" box, the pressure of the packing on the piston rod should be released
by unscrewing the follower several turns.

The flexible vulcanized fiber gaskets between the recoil cylinder
heads and the cylinder should be in good condition, and consequently
should be replaced whenever necessary in order to.prevent leakage.

The reccil cylinder should be emptied every three months and the
oil strained and replaced, and should be cleaned every six months.
Experience has shown that recoil cylinders should not remain empty,
as rust will soon form.

INSTRUCTION FOR EMPTYING AND FILLING THE RECOIL CYJJNDER,

Remove the drain and filling plugs and depress the howitzer about
5°. When the oil is completely drained out, elevate about 15°, re-
place drain plug, and fill; allow time for air to escape, refill, depress
to 5°, and remove one- half pint and replace filling plug The capac-
ity of the recoil cylinder is 2.5 gallens.

INSTRUCTION FOR CLEANING THE RECOIL CYLINDER

For this purpose a plumber’s hand pump is issued by. the Ord-
nance Department to each Coast Artillery post. Remove the recoil
cylinder and springs from the spring cylinder by reversing the

process described for their assembly under counter recoil springs.
In releasing the springs by means of the compressor care should be
taken to see that the compressor screw does not rotate and disengage
the coupling joining it with the rear cylinder-head stud. T his would
release the springs suddenly and might cause damage or injury.
Take a strain on the spring compressor before removing the spring
cylinder head. Now remove the cylinder, drain it, loosen the stuffing
box, and remove the front cylinder head and take out the piston.
Clean all parts thoroughly and reassemble as previously described,
being sure to fill the recoil cylinder. Retract the howitzer to normat
recoil—12 inches—and allow it to return into battery at maximum
elevation, and note whether the action is entirely normal.

TO PACK A STUFFING BOX.

Remove the follower and all the packing. Discard all packing
unfit for use. If any of the old packing is used, it should.be put in
after the new. To repack, put one ring of half-inch Garlock’s water-
proof hydraulic packing on the piston rod and force it well to the
bottom of the stuffing box with a wooden stick and mallet. Treat
each layer of packing in a similar manner, being careful to break
joints, until four rings of new packing have been inserted or an
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equal amount of new and old. Insert the follower and screw up
tight.

No more force than that of one man with the wrench provided
should be used to tighten the follower. The follower should be
tightened from time to time. If the follower be screwed into the
stuffing box too tightly, an unnecessary amount of friction will be
produced on the rod. When the follower is screwed in until the
flange strikes the box, another ring of packing should be inserted.
It is expected that a slight amount of oil will soak through and drip
from the stuffing boxes when the mount is not in use. In tightening
the follower a slight amount of oil will ke squeezed out of the
packing.

SERVICE CONDITIONS,

‘When in service all bearing parts must be kept thoroughly
cleaned and oiled. KEspecial attention should be given to trunnion
bearings, recoil-guide clips, pintle bearings, shaft bearings, elevat-
ing and traversing mechanisms.

The above-mentioned parts, and especially all parts where oil holes
are provided, should be lubricated at frequent intervals, whether the
carriage is maneuvered or not. When carriages are in use for daily
drills a thorough lubrication twice a week should be sufficient for all
but the most severely used parts. The compression grease cups along
the recoil guides should be screwed up well before firing. A mixture

of 43 lubricant and graphite will probably be found best for use in
these cups.

If the carriage is to remain unused for a time, all unpainted sur-
faces should be coated with a thin coating of light slushing oil. This
should be examined from time to time, especially after rainstorms,
and renewed when necessary. A fresh coat should be applied at
least every three months.

For instructions on the care, adjustment, and repair of the sight
and quadrant, see Ordnance Department Pamphlet No. 1795. Ior
further information regarding paints, oils, cleaning material, and

methods of using these, see Ordnance Department Pamphlet No.
1869. Annual allowances will be found therein.

LIST OF PARTS.

MEANING OF ABBREVIATIONS ¥N COLUMN OF MATERIAL.

AP Armor plate. S Steel.

Bro . Brass. Sp. S Spring steel.
Bi-——————_______Bronze. Ve Fom . Vulcanized fiber.
CoS . Cast steel. W I __ ~Wrought iron.
RS Forged steel.

G. W. H. P_~___Garlock’s waterproof

hydraulic packing.
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LIST OF ARTICLES PACKED IN THE ARMAMENT CIIEST FOR -4.7-1NC1)
HOWITZER, MODEL OF 1913, ON 4.7-INCH HOWITZER PEDESTAL. MOUN"T".

Spare parts for gun:

*1
*1
*1
*1
*1

. *2

*1
*1
*1
*1

block latch.

block latch spring.

firing pin.

firing pin spring.

firing spring sleeve.

handy oilers.

hinge pin catch.

lever latch pivot.

lever latch spring. l
locking bolt, nut, and pin.

*1 locking bolt spring.

*2
*1
*2

1

9

For pedest:
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

I T S Y gy SFayun

lever pivot detents.

sear.

trigger shaft detents. )
breech mechanism complete, including block earrier and loading

tray, is furnished for each four mounts.

hand fuze setters, model 1913, with case.
al mount:

cold chisel, 0.75-inch, 8 inches long.
file, hand, smooth, 8-inch.

file, 3 square, dead smooth, 6-inch.
cross peen hammer.

wire cutting pliers.

sponge and rammer.

filling funnel.

oiler, half pint.

locomotive oiler, 1 quart.

screw driver. .
screw driver, commercial, 3-inch blade.
screw driver, commercial, 5-inch blade.

double wrench for 0.375 and 0.5 bolts.

double wrench for 0.625 and 0.75 bolts.

double wrench for 0.875 and 1 bolts.

double wrench for 1.125 and 1.25 bolts.

double wrench for 1.625 and 1.75 bolts.

double wrench for rear cylinder head, cylinder head nut, piston rod

nut, and counter recoil buffer.

double wrench for spring cylinder head and front cylinder head.
single wrench for 1.5 bolts.

monkey wrench, 12-inch.

hox wrench for filling and drain plugs.

spanner wrench for follower.

recoil cylinder wrench.

counter recoil spring compressor.

counter recoil spring compressor nut.

spring compressor washer.

sight for 4.7-inch howitzer pedestal mount.

range quadrant for 4.7-inch howitzer pedestal mount.

*Packed in a box which is stowed in the chest.
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For pedestal mount—Continued.
1 panoramic sight, model of 1915 (in leather case).
1 single wrench for 1.375 bolts.
1 file card.
1 single head socket wrench, for filling plug.
One chest is provided for each mount.

WEIGHT OF 4.7-INCH HOWITZER MOUNTED ON 4.7-INCH HOWITZER
PEDESTAL MOUNT,

Pounds.

Weight of gun___________ . 2,100
Weight of shell and charge___________________________________________ 66
Weight of cradle and recoil system____________________________________ 1,103
Total e 3, 269

Weight of pivot yoke with shield, thrust bearing, and elevating and
traversing mechanism______________________________________________

Total rotating weight___________
Weight of pedestal with bushing, etc

Total weight of carringeand gun________________________________ 7, 546
PRESSURE AND FORCES ACTING.

Pressure per square inch in the recoil cylinder, 3,500 pounds.

Piston-rod pull, 52,500 pounds

Load on counter- recml spring at assembled height of 20.225 inches
is 2,700 pounds.

NAME OF PARTS FOR 4.7-INCH HOWITZER PEDESTAL MOUNT, THEIR LOCA-
TION, AND MATERIAL OF WHICH THEY ARE MADE.

The parts are listed alphabetically under the following headings:
Mount proper, firing mechanism, and azimuth circle.

MOUNT PROPER.

Piece N ‘ .
mark. o. Name of part. Location. Material.
30C 1 | Auxiliary top shiedd............... Above upper main shield. . P.
15B1 1| Ball t}lln'ust earing and a'igning | In pedesgsc 1
washer
15H 1 | Bearing retaining plug.......... .. In lower end of pivot yoke S.
14C1 4 | Bolt,spocial tap............... ... For cap Squares............. 8. ¢«C.”
11D [ Bolt L7 ¢ Incradle and packing ring
21F 1 0 n o In e'evating gear box closing plug. . |
12H 8 0 For handhole cover..................
14F L s [ Y For elevating gear box brackets..... |
14M 2 ..| For e'evation stop N
18G 4 .| For traversing shaft bearings........ |

o Fo;g ‘evating handwheel shaft brack- .

nwnnEn BEEmDEEE
w
2
=
9

i

24D 2l ..... .. For]owermnmshle‘d .......... |

25B 3..... ..| For cradle shield.. B

25F 3..... PN . ..| For s-rew shield..

25D 2 ... A0. e For shie!d braces. ......... L

26K 8 | Bolts, withnuts.............. ... For stanchion brackets. ...

308 12 ..., d' ..................... For shield clips........... . 8.

12C 1| Bushing.................00 0000 In pedestal......... .1 Bz, No. 4

8K ) I do..... g, In recoxl.cylmder . F.S.«B”
12D2 1'..... O | In pedestal..........cc...ceee......! Bz. No. 4

1 Commercial.
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MOUNT PROPER—Continued.

| |
m No. ‘ Name of part. ‘ Location. Mater
| —— i S N
19D1 2 Bushing ....................o.. In tzlevating handwheelshaft brack- | Bz. No.
ets.
14A1 1 | Capsquare,right.................. On rifht eevating gear box bracket.| Bz. No. -
14B1 1| Capsquare,left......... .| Onlelt e'evating gear box bracket .. .| Bz. No. -
13B2 2| Capsquare.............. . Onpivot yoke......c.ocoiiii et C. S. No.
17G 1| Colar................... .| On traversing shaft.......
9D 1 | Counter recoil butler.. .. .| Inrecoil eylinder.........
9K 2 | Counter recoil spring.... Incradle..................
21C1 1! Coverplate............. .| On el evatmi[.ear box.....
10A6 1|Cradle.................. .| On pivot yoke............
10B 1 | Cradle liner, right....... In cradte [
10C 1 | Cradle liner, left......... S T U Y
25A1 1| Cradleshieid............ On oradle .................
8G 1| Cylinder head nut On rear cylinder head.....
19L 1 Dlrec%lox;‘ plate for traversmg On traversing handwheel...........
whee!.
21A2 1 | Elevating gear box............ On elevatmi . 8.
14D2 1 | Elevating gear box bracket, 0. .
14E2 1 | Elevating gear box bracket, L . N
21B 2 | Elevating gear shaft hushings. . .
19E 2 | Elevating handwheel............. On elevatin s
19B3 2 |, Flevating handwheel shaft bracket | On pivot yoke........ S.
22B3 1 | Elevatingnut..................... On elevating sCrew ......... Bz. No. 4
= 2 | Elevating pinion...... .| Onelevating shafts.......... F. 8. No. 1.
22A3 1 | Elevating screw......... .| On eevating screw pin...... F. 8. «“D”
22C 1 | Elevating screw gear-. ... .| Onelevatingscrew.................. Bz. No. 4.
11111 1 | Elevating screw pin..... ‘rhrough e'evating screw and cradle.| F. 8. No. 3.
2F1 2 | Elevating shafts................... In e evatmg handwheel shaft brack- | F. S.
14L 11 Elevatingstop.................... On pi\ ot yoke Bz,
14K 2 eboit......... .| In pivot yoke. . .
14N 2 | Filler ring............... .| On pivot voke .. 8.
8D 4 | Filling and drain plug. .| In front cylinder head.. .| Bz.
8A 1) Follower............0... ... ..o, do....iiiiiiiiinnnn. .{ Be. No. 4
12 | Foundation bolt........ Set in concrete. ........... ..| 8.2
16B1 1 | Friction band, male piece. .. On worm wheel........... .| C.8.
16L1 1 | Friction band female piece.......|.....d0..........coiiiinn ..|C.8.
16C1 1| Friction band bolt. . In fncuon band............... .. 8.
16G1 1 | Friction band pin.. In friction band and pedestal.. ..| F. 8. No. 3.
16151 1 | Friction band s, rmg .| On friction band bo't Sp. 8.
8B 1 | Front cylinder head. Onrecoil cylinder....... -.| Bz, No. 4. |
8C 1| Gasket.............. .| For front cylinder head. .. .| V.F.
8F1 1..... do.......i..l. For rear cylinder head .| V.F. r
17D 1| Gear.................. . .. Bz, No. 3
101. 12 | Greasecup.............. . .| Br,
15K1 1 | Greaseretainer.......... . 8.
12G 2 .| 8.
8 . 3 ./ 8.
2 .| Incap squares (14A1 and 14Bl).....| 8.
6 In pivot yoke................. .. 8.
2 .| Incap squares (13B1)....... .| 8.
2 In traversing shaft bearings. .| 8.
1 .| Inclevating gear box....... 8.
1 In e evatmg SCI@W . .ueeenmannnnnnnnn S.
1 .1 In elevating nut 8.
2 eeeedOe In elevating handwheel shaft brack- 8.
ets.
26G 2| Hingepin.. ...l In hmges of swinging shield......... S.
26G 4 .| In shieid hinges....... 8.
18A1 1 .| On pivot yoke. .| Bz
2 .! In worm shaft. .. BES
2. In traversing shaft I 8.
2H 2 ‘nelevating shafts.......... J 8.
22] b s PP PO [+ L ’ s.
121 3 Under pedestal............. . 8.
12F 3 -| In base of pedestal. |8
1585 3 .| On pivot yoke.............. . 8.
2A4A1 1 On left stanchion bracket (26H ‘ AP
24C1 1 On right stanchion bracket (26H)...' A. P.
24B1 1 On pivot yoke and shield bracss.....| A. P.
2 | Name plate (No. 1) 1 on pivot yoke, 1 on pedestal.. i Ba.
13E 4 | Nut, crown.......... For studs (13C1).ccee,euennnn I8
1 On trunnion plug.. ] 8.
2. On worm shaft...... 8.
1 On traversing shaft.......... ] 8,
2 Onelevating shafts.......... o 8
17H 1 On traversing shafts......... - 8.
25) 21, On stanchion arms.......... 8
22K 2 Onelevating shaft........... 8,
113 1 On elevating screw pin...... 8
157 1..... .| On bearing retaining plug... 18

1For mounts Nos. 1 to 21 only.

2 Two extra included.

3 Furnished by engineer dopartment.
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MOUNT PROP

P
99
ER—Continued.
Location. Materal.
On friction band pin.......... ...... &
. Onfriction band bolt.... . bR
. Onelevating shafts. ... s,
On [riction band bolt.. .8,
Inpedestal............ Bz,
For front eylinder head.. G, WL P,
. Oneradle. .. - X,
* For hand hole covers. .. .. WL P,
. Onconcrete emplacement. . (. %, No. 3.

nt bracket..
Rear cylinder head
%?mntl cylinder...

y
Pivot yoke plug..
Quadra;

Screw pln
ucrew shield......

do
Screw, flat filister head.
Scre&v, headless.......

d
Shackle....
Shackle pin..
Shield brace.
Shield clip...........
Shield hmge, upper half..
Shield hinge, lower half..
Shield stancﬁion upper..
Shield stanchion lower
Shoulder guard......

Spring se; arator......
Spring cylinder head.
Stationary hinge...................

. Onfriction band pin.......
. On traversing shaft. .,
. Intrunnijon of ceadle
. For hushing (120,

... Stanchion bracket pins
. Inrecoil eylinder....
. On piston rod.

. On pﬂde\tal
. In pivot yoke..
. Ontrunnjon.....

. For shield hinges........

. Incradle and liner.....

. On pivot yoke.....
. In cradle and shoulder guard

.| For worm case cover...
.| Forlifting segments...

.; For cover plate...... :.(

.| For elevating gear box brackets.
.| For filler rings.................
.| Forpincollar...........
-| Forelevating screw gear.....

-| For traversing direction plates
.| For 3mnniou filling piece..
0 PR s [
.| Onshacklepin................

.| On pivot yoke...............
-| On main shield
- Connectlng shield to stanchion arm.| W.

.| For cylinder head nut...
.| For piston rod nut.......
-| For elevating screw in..
.| For crown nuts (13
.| For shackle plns...... s

.| For special nut (15J)............ S
.| For [riction band pin............ S.
.| For elevating shafts.... . .8
.| For stanchion arms....

For hushmu(lzlh e .

Through pivot yoke and b(‘.mlu, re- N,
taining plug.

In trunnion bed liners............... Bz,

On recoil cylinder.
In cradle

For shield clips..
For shield braces

For shield stanchion and eyes.
For stanchion brackets..

For stanchion brackets
Forstationary and sw mgmg hmg
For bushing (8K)..

PRARTLL LSS
z =

In cradle and.liner.

el
N

»

In grease retainer..........
For quadrant bracket.

wmw
BEE

For instruction plates.

Forstems.........c.coeennnn..

Through shackle and eyebolts

On auxiliary top shield..
, upper.. .
On main shield, lower...............

QorH=EERRYRRNHRNE N
= I

wn nunn

.

For trunnion plug

For friction band bolt.
For hinge pins.........
For crown nuts (22K) :
Between counter recoil springs
Oncradle.......o.ovennnnnnn

On screw shield .

Stanchion arm.....................

On pivot yoke

Riveted over after screwing in. For mounts Nos. 1 to 21, mclustve only

. 8. No. 3.
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MOUNT PROPER—Continued.

|
;’L‘ﬁ:’ No. Name of part | Location. Material.
26H1 2 Stanchion bracket................. ! On upper shield stanchions.......... C.S.
267 b T [ On lower shield stanchions. .. C. 8.
25H 4 qmnchion bracket pin............. In stanchion brackets and eyes. .| 8.
26A 4 | Stanchion cye ' On shield stanchions........... .| F.S.
26D1 41..... & R P s [ S .| F.8.
199 3! Stem............... In ha.ndwheels ............ S.
15M 1| Step disk...covveineniiiiiinnnann, Under ball thrust bearing........... F.8.
13C1 4 8tud..iieiiii el In pivot yoke and cap squares.. F. 8. No. 3.
30F 2 | Swinging hinge.................... On swinging screw shield............ F.8.
30D 1 | Swinging serew shield............. Attached by hinges to screw shield..| A. P,
1| Taperpin....ccccccvveviiiinnnnnnn. Forcollar (17G)..eevvvvunnnnnnnnnn. S.
19K 4 | Taper dowel pin................... For elevating handwheel shaft | 8.
brackets.
19A1 1 | Traversing handwheel............. On traversing shaft.................. Bz
17F1 1+ Traversing shaft...... cennsacsenaas In traversing shaft bearings......... S.
18F2 2 | Traversing shaft bearing...........| On pivot yoke....................... Bz. No. 4.
13D1 2 | Trunnion liner................ In pivot yoke.......... ;| Bz. No. 4.1
15A1 1 | Trunnion plug...........oooeeen In left trunnion S.
10G1 1 .
12B 1 .
19G 3 tems. .. .
11B D S s U Between cradle and packing ring....| F.2
147 2 { ..... [ T, On shackle 8.
16F1 1 ..... L On friction ﬁnd bolt
17C 1)..... [ T .| On worm shaft........ooooiiiian
17A 1) Worm......ooviiniiniinenennnaeediadoo et
15C 1 | Worm case cover......... .../ On plvot yoke..
16A 1 | Worm wheel........... .| Onpedestal............coennienii...
17B 1| Worm shaft.............. In pivot yoke...........c...ooill.
18C .1 | ‘'Worm shaft bushing, outer........'..... L T
18E1 1 | Worm shaft bushing, right. S P L
18D1 1 | Worm shaft bushing, left.......... : ..... B
FIRING MECHANISM—4.7-INCH HOWITZER PEDESTAL MOUNT
27E1 1 Ad{usting screw. In firing handle bracket F. 8. No. 2.
27C 2 t.... .| 8.
C165L 1 | Check nut.... .| Bz.
28D 1 | Firing handle........ Bz. No. 3.
27A 1 | Firing handle bracket .| Bz.
28A 1 | Firing handle hub.... ing shaft F. 8. No. 2
C165C 1 | firing handle pin. .| In firing handle and hul F. 8. No.
28E 1 Flring handle plug... In ﬂring handle e .| 8.
KB56C 1 | Firing handle plunger
KB56D | 1 | Firing handle spring
;1| Firinglink.........
27F ; 1 | Firing pallet. ... . 8.
C165A | 1 | Firing pallet collar .S.
28B 1| Firingshaft...... . 8.
C165E | 2 | Handle return sp %p S
C165B ;2 Link pin........... firing link shaft and pall . 8.
2 | Nut, crown. For bolts (27C) S.
C165D2 1 | Pallet collar Sp. 8.
27Bi 1| Pin............ S.
27D 1 | Shaft trip collar F. 8. No. 2
2 '%plit pin....... S.

C165H2 1 rip collar pin %p 8.
C165J 1 | Trip latch.... .| On trip latch pls . 8. No. 2.
C165F ; 1 | Trip lat¢h pin In trip latch and p F. 8. No. 2.
C165M 1 | Trip latch plunger. In firing handle hub“.. F. 8. No. 2.
C165G 1 | Trip latch spring. On trip latch plunger. Sp. S.

11n halves. 2 For recoil cylinder.
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AZIMUTH CIRCLE—4.7-INCH HOWITZER PEDESTAL MOUNT.

!};:::_‘]’: No Name of part. Lceation, ! Material.
31A1 1| Azimutheircle.................... On pedestal..........ooceeieueennne. I'C. 8. No. 2.
31M2 1| Azimuth indicator bracket .| On pivot yoke....................... C. 8. No. 2.
31L1 2| B ..| In azimuth indicator bracket........ Bz. No. 4.
31Q1 1 .| On azimuth indicator bracket....... Bz. No. 4.

31R 1 On slide indicator bracket........... | Bz. No. 4.
31P 1 Between slide and top cover... Bz. No. 4.
318 2| Index Spring...........ccceeeeenesfensn. L L ..i 8p. 8.
31F1 1 OnSCrew........ccovvenennnn Bz. No. 4.
31G1 1 | Micrometer head, left..............|..... do.oiiiiiiii . Bz. No. 4.
31E 1 feeeen A0t it .| Bz. No. 4.
31C1 1 .| On azimuth circle............. | Bz. No. 3.
311 1 .| In azimuth indicator bracket. ...l F.'8. No.'3.
31B 12 .| For azimuth circle........... S.
31D 16 Forscale...........cooooieniiennnnen Br.
31T 3 For azimuth indicator bracket.......| 8.
4 For frontcover...................... | Bz.
4 For top cover and slide.............. ! Ba.
1 .| For top cover and stop.............. Bz.
10..... ./ Instopandnut............... ..| Bz,
31N 2 .| In azimuth indicator bracket. ..| Bz.
31J1 1 | Slide........ 3 119 ¢ 11 | R Bz, No. 4
31K 1 | Stop.. .| Inslide.................. F. 8. No. 3.
2 | Taper pin........ccovvieiinnennnn.. In micrometer heads................ .
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