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1. PURPOSE AND SCOPE
a. This manual is pubhshed for the mformatmn of the using arms
and services. 4

b. In addition to a description of the 155-mm guns, M1917,
M1917A1 and M1918MI; the 155-mm gun carriages, M1917, M1918,
M1917A1, M1918A1, M2 and M3; the 155-mm gun carriage limbers,
M1917, M1918, M1917A1 and M1918A1; and the heavy carriage limber,
M3, this manual contains technical information required for the identi-

fication, use, and care of the materiel.

¢. Disassembly, assembly, and such repairs as may be handled
by the using arms personnel will be undertaken only under the super-

vision of an officer or the chief mechanic.

d. In all cases where the nature of the repair, modification, or ad-
justment is beyond the scope of the facilities of the unit, the respon-
sible ordnance service should be informed in order that trained personnel
with suitable tools and equipment may be provided, or proper instruc-
tions issued for the performance of the work.

2. CHARACTERISTICS

a. Guns. The 155-mm guns, M1917, M1917A1 and M1918MI,
use separate loading ammunition and throw projectiles of approximately
95 pounds at a muzzle velocity of about 2410 feet per second a maximum
distance of approximately 20,000 yards. The rate of fire, with super-
charge, is four rounds per minute not to exceed 40 rounds. The shock
of recoil is absorbed by a variable recoil system through which the length
of recoil is shortened as the angle of elevation is increased. The gun
is restored to its firing position by the counterrecoil system.

b. Carriages. The 155-fim gun carriages, M1917A1, M1918Al,
M2 and M3, are modified M1917 and M1918 gun carriages. They are
of the single axle, two-wheel, split-trail type. They are compact and ha.ve

a low center of gravity in traveling position. The traveling speed at which ‘

they can be moved is dependent upon the modification they have re-
ceived. In firing position, they have a range movement in elevation of

3
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from 0° to 35° (622.2 mils) and a traverse range of 30° (53314 mxls) to
the nght and left of mid-position.

c. Limbers. The 155-mm gun carriage limbers, M1917, M1918,
M1917A1 and M1918Al, and the heavy carriage limber, M3, are all
two-wheeled vehicles designed to support and secure the trails of the
carriage in traveling position and to provide a coupling to the prime
mover. Major differences between the various limbers and their modifi-
cations which affect steering, braking, and high speed transport are
covered in paragraph 3c.

|
/

3. DIFFERENCES AMONG MODELS

a. Guns. The differences between the 155-mm guns, M1917,
‘M1917A1, and M1918MI, as well as the means of 1dentxﬁcatxon of the
various models are given in paragraph 5.

b. Carriages. (1) The 155-mm gun carriages, M1917 and
M1918, were patterned after the French design “Grande Puissance
Filloux” (G. P. F.). They were intended to be moved at very low speeds.
They had two steel-bodied wheels carried on bronze hub liners. Each
wheel was equipped with two solid rubber tires.

(2) As modified for “high speed,” and designated M1917A1 and
M1918A1, these carriages were equipped with electric brakes and the
wheels were fitted with antifriction roller bearings.

(3) As further modified for high speed transport, and designated
M2 and M3, they were equipped with steel disk wheels, heavy duty
pneumatic tires and air brakes. The original semi-elliptic spring, on which
the gun axle was suspended in traveling position, was eliminated.

(4) Inasmuch as the majority of the 155-mm gun carriages, M1917

and M1918, have been or will be fully modifted, and inasmuch as the

. differences exist only in minor mechanical changes in wheels and tires,
and in types of brakes, this manual will cover mainly the 155-mm gun

carriages, M2 and M3. Attention will be called to pomts of dxﬂ'erence

which affect the using arms and services.

c. Limbers. (1) The 155-mm gun carriage limbers, M1917 and
M1918, and their modifications, M1917A1 and M1918A1 are entirely
different from the heavy carriage limber, M3. These two types of limber
are alike only in that both are two-wheeled vehicles designed to serve

the same purpose.

(2) The 155-mm gun carriage limbers, M1917 and M1918, have
two steel- spoked wheels carried on bronze bushings and are equipped -
with solid rubber tires. Steering is by means of steering knuckles jomt':d
by steering rods and their universal joint couplings to the drawbar tie.
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As the pole-type drawbar is swung to either side, the steering knuckles
are swung in the same direction and the wheels follow the movement of
the drawbar. A seat is provided on the limber for the operator of the
mechanical brakes who controls the carriage brakes from this point.

) The 155-mm gun carriage limbers, M1917A1 and M1918A1, are
modifications of 155-mm gun carriage limbers, M1917 and M1918 The
modifications correspond with those made in the 155-mm gun carriages,
M1917A1 and M1918A1, and consist of equipping the wheels with anti-
friction bearmgs and the removing of the brake operator’s seat, due to
the fact that the electric brakes on the carriage wheels are controlled

from the prime mover.

(4) The heavy carriage limber, M3, has steel disk wheels and heavy
duty pneumatic tires, a fifth-wheel type of steering, rigid axle and wheel
spindles, and an A-shaped drawbar. It was designed for hxgh speed

movement.

4. TABULATED DATA

a. General. The weights, measurements and ballistic data given
in subparagraphs b., ¢. and d. are approximately the same for each of .

the models mentioned.
b. Weights, dimensions, and ballistics (155- -mm gun, M1917,
M1917A1, and M1918M1).
8715 1b.

Weight of 155-mm gun M1918MI, complete............ h
Caliber, 155-mmor. . ..................... ... . ..... 6.102 in.
i 232.87 in.

Chamber: .
Diameter. ................ ... 0., 6.693 in.
Length, breech closed to base of projectile. ........ 37.087 in.
Capacity. ... ......... 1329 cu. in.
Rifling: - ' ‘
Numberofgrooves............. ..., 4 48
Twist, right hand, uniform, 1 turn in 29.89 calibers
(inclination 6°) . :
Travel of projectileinbore.............. [ 185 in.
Weight of projectile. . ........................... 95 1b.
Weight of full powder charge..................... 2514 1b.
31,500 1b.

Maximum powder pressure per square inch.........

Maximum range with supercharge. . .............. 20,000 yd.
Rate of fire (with supercharge):
4 rounds per minute not to exceed 40 rounds.
7
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INTRODUCTION
c. General data pertaining to 155-mm gun carriages, M1917, |
M1917A1, M1918, and M1918A1, and 155-mm gun carriage limbers, |
M1917, M1917A1, M1918, ‘and M1918A1.

CATIONS

Weight of recoil mechanism with elevating sector and

Atendsof gun axle spring............. e

d. General &ata pertaining to 155-mm gun carriages, M2
and M3, and heavy carriage limber, M3. :

Weight of recoxl mechanism with elevating sector and pis-

tonrodnuts................ . ... .. ..
Weight of panoramic sight, 5 pounds; quadrant sight, 41

pounds........ P

B 0o
%E 5 pistonrodnuts......... ... ... ... 3114 Ib.
L 'é’. Weight of panoramic telescope, 5 pounds; quadrant sight,
Eg, 41pounds.....................f ......... e 46 1b.
< ‘E ‘ Weight of 2 largespades........................ ... .. 1220 1b.
‘_" g Weight of accessories carried on carriage and limber (in-
o cluding axle pivot pin 2714 pounds) ................. 351b.
{ Weight of limber chassis. . ...................... ... .. 3600 1b.
Weight of limber seat and trail clamping transom. . .. ... 245 1b.
s Weight of remainder of carriage. ..................... 10,970 Ib.
8 Total weight, gun (8715 pounds), carriage and limber, road
§ § position, without caterpillar bands. ... .............. 27,800 1b.
E 3 Reaction at each carriage wheel (road position). . .. ..... 8300 1b.
£ 9 Reaction at each limber wheel (road position).......... 5600 1b.
Q8 Weight of caterpillar band for one wheel............... 534 Ib.
E 8 .g Weight of one 1160-mm dual rubber-tired wheel (average
§ .‘g' % - without 35-pound brake drum)........... e 985 1b.
g ° s_ Dimensions: ' ‘
g S §-  Width of track, center to center of wheels. ... ... ... 88.58in.
P2 g Greatest width (over hubcaps). .. ............. .. 105.28 in.
E § 3 Height of center line of bore from ground (at 0° '
!‘ § > elevation with caterpillar bands)................ 54.17 in
' g .g Caterpillar bands raise the gun approximately. . . ... 2 in
£ Height of line of sight above ground. . . ... P 69.81 in
a . Height of cradle trunnions above ground........... 52 in
e? Wheel base, carriage, and limber. .. .. .. S 1434 ft.
- Width of space required for half-turn.............. 6215 ft.
; Length over-all, traveling posxtlon, gun, carriage, and _
£ Hmber.. .. ..o o 2824 ft
_§ With 10-ton artillery tractor (approximately)....... 4224 ft.
& Road clearance (without caterpillar bands): _
] At middleof gun axlespring. . ................... , 11in
i 814 in
g‘
2

3114.1b.

46 1b.
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- Weight of two large spades................ .. weeeese.. 1220 1b.
Weight of remainder of carriage. . ............ e 10,180 1b.
Weight of limber................. IR, e e .~ 2630 Ib.
“Total weight, gun (8715 pounds), carriage and limber. . .  .25,905 Ib.
Reaction of each carriage wheel (road position)......... 7935 1b.
Reaction of each limber wheel (road position).......... 4920 1b.
Weight of one carriage wheel, rim and tire. . ..... ... . 600 1b.
Weight of one limber wheel, rim and tire............... 340 1b.

Dimensions: . , .

Width of track, center to center of wheels—carriage. 9114 in.
—limber.. 9014 in.
Greatest width (outer sidewalls of tires)........... 106 in.
Height of center line of bore from ground (at 0° ele- SN
vation) .. ...... .. 6074 in.
Height of line of sight above ground (at 0° elevation) 765 g in.
Height of cradle trunnion centers above ground. ... . 5814 in.
Height of top of counterbalance.......... e 6934 in.

Height of top of end of muzzle (in traveling position) 693 in.
Greatest height in traveling position (tip of quadrant

sight panoramic telescope mounting shank). ..... 7434 in.
Wheelbase, carriage and limber. .................. 1434 ft.
Length over-all, traveling posxtxon, gun, carriage and C
limber.......... ... 3134 ft.
Diameter of turning circle...................... .. 6034 ft.
Length over-all, with tractor, TD 18.............. - 4714 ft.

Road clearance:
Carriage—elastic suspension adjustment nut stud nut 1214 in.

Limber—bottom of brush guard. ................. 914 in.
e. Maneuvers. |
Range niovement inelevation.................. .0° to 35° (622 2 mils)
Movement in elevation for one turn of the hand-
wheel..... ... ... 28.72 min. (814 mils)
Traverse to right or left from mid-position. ..... "....30° (53314 mils)
- Movement in azimuth for one turn of the travers- ' ,
ing handwheel............................... 0° 43’ 2” (12.8 mils)

10
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155-mm guns, M1918MI and MIOIZAL. o oononoeen

5. GUN, GENERAL

a. The 155-mm guns, M1917, M1917A1 and M1918MI, are of
built-up type, consisting of a tube strengthened by the necessary ring,
jacket and hoops. The breech ring abuts the breech face of the tube.
The breechblock carrier is hinged to the right side of the breech ring.

b. In recoil, the gun slides in a cradle, which is suspended by its
trunnions. The recoil mechanism, housed in the cradle, is attached to the
under side of the breech rmg

c. The 155-mm gun, M1917, is of French manufacture and was

equipped with the original French breech and firing mechanism. The
upper rear face of the breech ring carries the name ‘“Puteaux’ and the
year of manufacture of the tube (fig. 6). . i |

d. On most of these guns, the breech and firing mechanisms of the
155-mm gun, M1918MI, have been substituted for the original breech

and firing mechanisms. Guns so modified are classified as 155-mm gun,
M1917A1, and are identified by the model desxgnatxon stamped on the

- rear face of the breech ring (fig. 6):-
GUN 155-MM MI1917A1
1"
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DESCRIPTION AND FUNCTIONING OF GUN

MANUFACTURER'S

NAME AND YEAR

OF MANUFACTURE
OF TUBE

B _MODEL
DESIGNATION
OF GUN

SERIAL NUMBER
OF GUN

RA PD 37569

Figure 6—Rear face of the 155-mm gun, MI917A], showing marking

e. The 155-mm gun, M1918MI, is of American manufacture. It is
identified by the model designation stamped on the rear face of the

nism an

breech ring:
‘ GUN 155-MM M1918MI

f. The breech mechanisms of the M1917 and M1918MI guns, as
complete units, are interchangeable. When a 155-mm gun, M1917, is
returned to the arsenal for repairs, the breech mechanism is modified to
make the parts interchangeable with the 155-mm gun, M1918MI.

6. BARREL ASSEMBLY

a. The tube (fig. 7) is bored to form a chamber and bore, the bore
rifling having 48 grooves. The grooves are right hand with a uniform
twist of one turn in 29.89 calibers (inclination 6°). Bronze clips, secured
to projections on the sides of the jackets and hoops, serve to guide the
barrel as it slides in the cradle when fired, and when moved to and from
traveling and battery position. The recoil pointer is secured to the right
side of the tube jacket near the front end of the cradle. :

b. The interior diameter of the breech ring (fig. 8) is provided
with interrupted threads to receive the breechblock. A depression is
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- stop and serves to hold the breech mechanism in the open position. The
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: " - RECOIL POINTER

RECOIL LUG —\

CuPS |
| RA PD 37570
Figure 7—The barrel of the 155-mm gun, Ml917 Ml9l7Al and M1918Ml
provided at the bottom, just inside the breech ring for the lug of the
loading tray. An extension on the under side of the breech ring forms a
recoil lug by means of which the gun is connected to the recoil mechanism.

Two lugs, on the right side, form a hinge for the breechblock carrier.
The operating lever catch bracket, slightly in front of the hinge, forms a

counterbalance bracket is located above and forward of the operating
lever catch bracket.

LEVELING PLATES

BREECH RING

COUNTERBALANCE
" BRACKET

OPERATING LEVER

CATCH BRACKET

DEPRESSION FOR '
UG OF

LOADING TRAY BREECHBLOCK CARRIER

"¢ .- -HINGE PIN LUGS

RECOIL LUG

RA PD 37571

Figure 8—Breech end of the 155-mm gun, M1917, MI9IZA1 and
MI918MI

c. Two leveling plates (fig. 8) of nickel silver are inlaid in the top
of the breech ring. They parallel the axis of the gun and are used as
seats for the gunner’s quadrant when laying the gun.

14
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DESCRIPTION AND FUNCTIONING OF GUN
7. BREECHBLOCK

IFICATIONS
R

OP RATlNG LEVER

OBTURATOR ™

A PD 37570
IMIgismy

‘¢ lug of the
ring forms g
-mechanism,
lock carrier.
nge, forms g
osition. The \
€ Operating - BREECHBLOCK

WPINTERRUPTED THREADS
ON BREECHBLOCK

" RA PD 37572
Figure 9—Breechblock showing interrupted threads

Y L
B BREECH RING

a. The breechblock (fig. 9) is of the cylindrical, interrupted screw
type with a left hand buttress thread. The outer diameter of the threaded
portion is divided into eight sectors, the threads being removed from
alternate sectors. In closing, a one-eighth revolution of the breechblock
in the breech recess engages the threads of the breechblock with the
mating interrupted threads in the breech ring.

b. At the rear end of the breechblock and just back of the breech
threads, the circumference is threaded (fig. 10) to screw into the breech-

ERBALANCE
ACKET block carrier. Gear teeth are cut in a portion of this thread for the pur-
B "
KET 4
GEAR TEETH
FOR ROTATING
ARRIER BREECHBLOCK 4B
IGS
) 37571
and
THESE&HI}E?%S
SCR .
the top BREECHBLOCK CARRIER RA PD 37573
used as .

Figure 10—Breechblock carrier showing gear teeth for rotating
| 15
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-pose of rotating the breechblock by means of a horizontally disposed

rack, mounted in the breechblock carrier and moved by the operating

- lever. The breechblock is bored to receive the obturator spxndle and the

hub of the breechblock carrier.

8. BREECHBLOCK CARRIER ?

- ~BREECHBLOCK CARRIER

THREADS TO RECEIVE-—
BREECHBLOCK

BREECHBLOCK CARRIER HUB-

ﬁ " RA PD 37574
Figure II—Breecthock carriei showing hub

a. The breechblock carrier (fig. 11) is hinged to lugs on the breech
ring and is secured to the hinge pin by the hinge pin driving washer. Itis
threaded internally to receive the breechblock, and has a hub on which
the breechblock is rotated by the action of the operating lever to be
locked into place. The hub of. the breechblock carrier incloses the firing
mechanism housing, obturator spindle and its allied parts.

b. The rack (fig. 12) slides in the breechblock carrier and its teeth
mesh with those on the breechblock. The lug which operates the rack is
on the under side of the operating lever. Sockets for the rack lock and
the lug of the operating lever are cut in the rack.

c. ‘The operating lever (fig. 12) performs. the function of first rotat-
ing the breechblock in the breechblock carrier until the threads are dis- '
engaged and then swinging the mechanism as a whole about the hinge )
pin until it is locked in an open position.

16
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BREECHBLOCK CARRIER
LEVER CATCH

'~ OPERATING -
" “LEVER
HANDLE

OPERATING
_LEVER _

CARRIER

OPERATING
LEVER CATCH

—~ OPERATING
LEVER LATCH

-LUG ON OPERATING
LEVER TO
OPERATE RACK

BREECHBLOCK CARRIER

_ BREECHBLOCK

GEAR TEETH ON
BREECHBLOCK

RA PD 37252
PD . o . L
37574 Figure 12—Phantom view of breechblock carrier, operating lever and
operating lever handle

the breech d. Within the operating lever handle (fig. 12) is an operating lever
asher. It is handle spring, which keeps the operating lever handle in a raised posi-
' on which tion, and prevents unlocking of the mechanism until pressure is brought
‘'ver to be to bear on the handle. An operating lever latch, running through the
the firing operating lever, holds the breech mechanism in the open position. The

breechblock carrier lever catch locks the operating lever in closed position.

R

l its teeth 9 OBTURATOR

JIZ :;Ck ids A ‘a. The obturator (fig. 9) seals the breech when the gun is ﬁred
, an The obturator spindle passes through the breechblock and breechblock
carrier. It is bored to provide a vent through whlch the charge is ignited

rst rotat.- ‘ by the percussion and firing mechamsm.
har e.dis- ' - b. The obturator assembly (fig. 12) conmsts of the obturator
he hinge spindle, obturator front and rear split rings, obturator inner ring, obtu-

rator gas check pad, obturator filling-in disk, obturator spindle spring,
‘ 17
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. REAR SPLIT RING —_FILUNG IN DISK~

. INNER RING
GAS CHECK PAD
FRONT SPLIT RING

ey .~ SUPPORTING WASHER®\ !
OBTURATOR © ""“OBTURATOR SPRING

SPINDLE SPRING
- FRONT SEAT REAR SEAT
. ... " RAPD 37577
Figure 13—Exploded view of obturator assembly

OBTURATOR
SPINDLE

obturator spindle spring supporting washer and obturator spindle spring
front and rear seats. The gas check pad is made of one part nonfluid oil
and three parts asbestos in a canvas or copper wire screen.

OPERATING LEVER
ws OBTURATOR SPINDLE
- SPRING -
RACK
8~FIRING MECHANISM
[l SAFETY PLUNGER

s —FIRING
MECHANISM
HOUSING

FIRING
MECHANISM

-BREECHBLOCK

GAS CHECK PAD

OBTURATOR
SPINDLE

OBTURATOR

SPINDLE PERCUSSION
VENT BUSHING, HAMMER
OBTURATOR
SPINDLE .

o PLUG

BREECH RING -

- BREECHBLOCK CARRIER
RA PD 37578

Figure 14— Cut-away view of obturator assembly

¢. An obturator spindle vent bushing is screwed into the head of
the obturator spindle (fig. 14). The obturator spindle plug is screwed into
the rear end and forms the seat for the primer. A copper washer is in-
serted in front of the obturator spindle plug to make a gastight joint.

d. The firing mechanism housing is inserted into the breechblock
carrier and over the rear end of the obturator spindle. This compresses
the obturator spindle spring, thereby drawing the gas check pad and its
allied parts to a firm bearing on the muzzle face Qf the breechblock.

10. FIRING MECHANISM |

a. The firing mechanism of 155-mm guns, M1918MI and M1917A1
' 18
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| Figure 15 —Firing mechanism,

Figure 16 —Firing mechanism
MI1918, removed from breech’ '

RACK screwed info position
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(fig. 15), differs somewhat in appearance, construction and operation
from the original French type firing mechanism of the 155-mm gun
M1917. These differences have slight effect on the service of the piece.

b. The firing mechanism, M1918, of the 155-mm guns, M1918MI

FIRING MECHANISM BLOCK

FIRING PIN GUIDE

~ rPRIMER HOLDER

RA PD 37581

Figure 17 —Exploded view of forward end of firing mechanism
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and M1917A1, is also common to 155-mm howitzer; M1918; 8-inch
howitzers, M1917, Mks. VI and VIIIY4; 240-mm howitzers, M1918 and
M1918MI. It is screwed into the firing mechanism housing.

C. The firing mechanism is composed of a firing mechanism block
which contains the firing pin, compression spring, firing pin guide, firing
pin housing, primer holder, firing mechanism shoe, and two safety set
screws. The primer holder (fig. 17) has a slot to receive the head of the
- primer and is screwed into the forward end of the firing mechanism
block, holding the firing pin guide in place.

d. The firing pin housing (fig. 18) is screwed into the rear end of
the firing mechanism block and, as the name implies, houses the firing
pin and firing pin compression spring. Safety set screws prevent the
unscrewing of the primer holder and the firing pin housing. The firing
mechanism shoe is provided to protect the firing pin housing threads
when its safety set screw is tightened.

FIRING MECHANISM BLOCK
COMPRESSION SPRING
FIRING PIN HOUSING °
FIRING PIN ' :

FIRING MECHANISM SHOE
SAFETY SET SCREW

RA PD 37582

Figure 18—Exploded view of rear eﬁd of firing mechanism

e. The firing mechanism block is provided with a handle (fig. 18)
for screwing the firing mechanism into the firing mechanism housing. It
can be completely screwed into the housing only when the breech mecha-
nism is closed, as the firing mechanism safety plunger (fig. 14) prevents
complete assembly at any other time. :

f. Another safety feature of the firing mechanism is the safety
flange (fig. 19) on which the lug on the percussion hammer strikes and.
thus prevents firing, unless the firing mechanism is screwed fully home.
If the firing mechanism is screwed fully home (fig. 20), the lug on the
percussion hammer drops into a recess in the flange.

20
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¥ _FRING
MECHANISM

SAFETY
FLANGE

FRING -
_ MECHANISM
GROOVE
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SAFETY LUG

RA PD 37583 , "* raPD 37584

Figure 20—Firing mechanism
screwed home. Percussion
hammer in lug groove

Figure 19—Firing mechanism not
screwed fully home. Percussion
hammer on safety flange

CAUTION: Each battery is provided with a gage to determine
when the lug on the percussion hammer is worn beyond the safety limit.
When this gage will pass over the lug, the percussion hammer should be
replaced.

g. The firing mechanism safety plunger and firing mechanism
safety plunger spring are located in the upper part of the firing mecha-
nism housing. The plunger is prevented from seating properly on its
bearing surface when the breech mechanism is not fully closed. This
forces the firing mechanism safety plunger to protrude through and into
the space occupied by the firing ?echamsm, thereby preventing the
seating of the firing mechanism (fig. 14). .

CAUTION: It is possible to insert the firing mechanism partially
before closmg the breechblock. THIS PRACTICE IS STRICTLY
PROHIBITED.

h. The firing mechanism block latch (fig. 21) is attached to the -
breechblock carrier at the right and a little above the firing mechanism
housing. Its function is to prevent the firing mechanism from unscrewing
during firing.

. i. The percussion mechanism (fig. 21) is attached to the rear face
Ny
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|

| of tl.xe breechblock carrier below the firing mechanism housing. The per-
j cussion hammer is attached to the percussion hammer operating shaft,

which is held in place by the percussion hammer operating shaft collar
and percussion hammer operating shaft collar detent.

FIRING MECHANISM 1=
BLOCK LATCH

FIRING MECHANISM
BLOCK HANDLE

PERCUSSION HAMMER
OPERATING
SHAFT COLLAR

o nsirae o oot s i, e s iR

PERCUSSlON HAMMER
LOCK BOLT

'PERCUSSION HAMMER

PERCUSSION HAMMER g
OPERATING SHAFT

RA PD 37585

Figure 21—Firing mechanism block latch and percussion mechanism

jo The percussion hammer lock bolt (fig. 21) has a knurled finger
grip and is encased in the percussion hammer operating shaft housing.
Its function is to hold the percussion hammer stationary when the gun
is in traveling position and out of action, unless the gun is ready to be
fired. In firing, as a safety precaution, the percussion hammer lock bolt
will be locked immediately after the breech is opened. This bolt will not
be unlocked until after the breechblock has been locked in the closed
position and the gun is ready to be ﬁred

11. COUNTERBALANCE MECHANISM

a. When the gun is elevated, the counterbalance (fig. 22) makes

~ the breech mechanism easier to open and close, by offsetting the effect
of gravity on its operation. It consists of a counterbalance cylinder
attached to the gun by the counterbalance bracket. The counterbalance
tension rod, which slides in this cylinder, is attached at one end to the
counterbalance piston, which acts upon the counterbalance spring, while
a socket on the other end fits around the counterbalance regulating nut.

e =< .
IR SIS A - BRI PIEE SRR e

_ b. The counterbalance regulating nut (ﬁg. 22) is fitted to the
22
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RA PD 37586

Figure 22— Counterbalance cylinder and counterbalance regulating screw

counterbalance regulating screw, seated in a slotted arm which is a pro-
jection of the breechblock carrier hinge pin. By rotating the counter-
balance regulating screw, the counterbalance regulating nut is moved to
increase or decrease the tension of the counterbalance sprmg as desired,
according to the angle of fire.

12. BREECH MECHANISM FUNCTIONING, 155-MM CUNS,-
M1918MI AND M1917A1

a. To Open the Breech. (1) Raise the firing mechanism block
latch and remove the firing mechanism by unscrewing it to the left.
Grasp the operating lever handle, press it down to disengage the breech-
block carrier lever catch, and pull on the operating lever handle.

RA PD 37585

thanism

nurled finger
\aft housing.
hen the gun
ready to be
ier lock bolt
bolt will not
1 the closed

(2) In the first part of its movement, the 6perating lever turns on
the hinge pin without moving the breechblock carrier, but its lug operates
the rack which turns the breechblock, disengaging its threads from those
of the breech ring. When the breechblock is completely unlocked, its
further rotation is prevented by a lug on the rack coming in contact -
with the rack lock and preventing further movement of the operating
lever without also moving the breechblock carrier.

(3) Further pull on the operating lever handle draws the breech

22) makes k carrier away from the gun, and permits the rack lock to be forced up-
g the effect _, ward into its seat in the rack by the action of the rack lock spring, thus
ce cylinder : locking the breechblock in the proper position in the breechblock carrier.
1terbalance When the breechblock carrier is swung until it strikes the block carrier
e.nd to the stop, the operating lever latch, in the operating lever, catches on the
'nn.g, while | operating lever catch and locks the breech mechanism in its open position.
lapng nut. (4) - The hinge pin is locked to the breechblock carrier by the hinge
ed to the pin driving washer, and so is forced to turn with the breechblock carrier.

13
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The rotary motion thus developed creates a pull on the counterbalance

tension rod through the lever arm and stores energy to facilitate closing

‘the breech.

~ b. To Close the Breech. (1) Press down on the operating
lever handle to disengage the operating lever latch from the operating
lever catch; then, pull on the operating lever handle to cause the breech-
block carrier to swing against the rear face of the gun. The counter-
balance, if properly adjusted, will facilitate the closing. |

(2) The forward end of the rack lock, proje;:ti_ng from the front
face of the breechblock carrier, strikes the breech ring and is pushed

_back into its seat, freeing the rack. The rack moves to the left, screwing

the breechblock home, as the operating lever continues to rotate about .
the axis of the hinge pin. The operating lever comes to rest when the
operating lever latch engages the breechblock carrier lever patch on the

‘breechblock car;'ier.

CAUTION: The breech of the M1917A1 and M1918MI gun
cannot be opened while the firing mgchanism is in place because the
firing mechanism safety plunger cannot move. '

c. To Fire. (1) The firing mechanism is held in the hand and
loaded by inserting a primer into the primer holder. This locates the
percussion cap in the primer directly in front of the firing pin. The firing
mechanism is then screwed into the firing mechanism housing. When the
firing mechanism handle has passed the firing mechanism block latch, it

has seated the primer in the obturator spindle plug.

" (2) Firing of the M1917A1 and M1918MI guns is accomplished

by giving a quick pull on the lanyard, which is hooked to the arm on

the left end of the percussion hammer operating shaft.

24
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13. CARRIAGE, GENERAL

i d
a. The 155-mm gun carriages, M2 and M3, are mocd;i;?icllloi?(”
i ro;red gun carriages of the French design “Grande Pulssa:d e
1(ZPP F.), which means a gun and carriage of great power, a
of the inventor.

i the
b. The original gun carriages of this type were knoiwne :sWith
155-m;n gun carriages, M1917 and M1918..They were beq;lm;:‘ze-drawn
hard rubber tires and hand brakes and were ;ntended to be
at slow speeds.

. . t
¢. These gun carriages were later modified for high speec}_ ;c;a:in?g:'n
by thé addition of electrically-operated bralfie.s{,i an:iiorv:;h:is l::own  upon
i i ith these modifica _
roller bearings. Gun carriages wi
155-mm gun carriages, M1917A1 and M1918Al.

ifications of
i 2 and M3, are modifica
155-mm gun carriages, M : e o
M19(11'} ar’f:l1 eM1917A1, and M1918 and M1918A1 gun carrlaﬁti:shres ;)eed
tively. They embody important improvements for modern hig
ively. tant .
trans);ort—-namely, pneumatic tires and airbrakes.

jage nd M3,
e. The differences between the 155-mm gun carrlagc:,d I\(I:I:r:
are sbominor that they do not materially affect troop use a

i t rugged-
f. The carriages are of the split-trail type and po-sses: li:'e; ovefn o
ness a.nd ease of operation in supporting and controlling
of the gun.
25
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N
2 g. The firing stresses are transmitted through the trunnions, top ]
e'? carriage, bottom carrlage and trails to the spades which are attached to
8 the rear ends of the trails. The spades, being buried in the ground, trans
< mit the reaction back to the trails and prevent movement of the carriage
g .
14. CRADLE
REPLENISHER TRUNNION GUN SLIDE RECOIL CYLINDER

'3 ' PISTON ROD

..g

&

g

&

in

“—ELEVATING SECTOR

VARIABLE RECOIL VALVE TURNING ASSEMBLY
RA PD 37588

Figure 24—The cradle in which the gun is carried and in which it slides
in recoil and counterrecoil

a. The cradle (fig. 24) is suspended by its trunnions, resting in the
trunnion bearings of the top carriage. The gun is carried, and slides in
recoil and counterrecoil, in guiding slots formed in the upper portion of
the cradle. The largest of the three bores in the lower portion of the cradle
contains the recoil system, while the other two house the counterrecoil

system.
b. The elevating sector (fig. 24) is bolted firmly to the under side
of the cradle. The sector has 13 teeth, which engage a worm gear in the
top carriage, to provide a range movement in elevation of 0° to 35°.
The replenisher cylinder or automatic filler for the recoil system is bolted
to the left front side of the cradle. Knurled head oil cups extend through

the upper beveled faces of both sides of the cradle.

MI917Al, and the 155-mm gun carriage M2
: 4

15. RECOIL MECHANISM

a. The recoil system is of hydro-pneumatic variable recoil type.
The purpose of the recoil system is to control the backward thrust of the
gun created by firing, and to check the movement of the recoiling mass
in a manner so gradual as not to cause displacement of the carriage.
With this type of recoil system, the length of recoil is automatically
shortened as the angle of elevation of the gun is increased. The recoil
system is distinctly separate from the counterrecoil system.

Figure 23—The 155-mm gun,

b. The recoil mechanism is connected through its piston rod to the
lower lug of the breech ring by the larger of the two nuts which protrude

-




g
i

gt 5 i - S e TR U it

e TR S T

e

e

TM 9-345
15

155-MM GUN MATERIEL, M1917, M‘|918 AND MODIFICATIONS

RECOIL PISTON
ROD NUT

COUNTERRECOIL
PISTON ROD NUT

"RA PD 37589

Figure 25—Recoil and counterrecoil piston rod nuts

from the rear of this lug (fig. 25). This nut, as well as the smaller one
which connects the counterrecoil connecting rod to the gun, is screwed

into position when the gun is placed in firing position. In recoil, these '§

connecting rods are carried backward with the gun.

RECOIL PISTON ,~OIL RECOIL CYLINDER
REAR HEAD

VARIABLE RECOIL CONTROL ROD

BUFFER END OF CONTROL ROD
RECOIL PISTON ROD (TUBULAR)
RA PD 37590

= VARIABLE RECOIL MECHANISM
GEARED SEGMENTS

anure 26 —Sectional view of recoil cylinder and valve turning mecha-
nism, showing movement of oil when gun is fired

c. All space in the recoil cylinder (fig. 26), not occupied by the
recoil connecting rod (which is tubular), the variable recoil control rod
(which is inside the connecting rod), and the recoil piston, is filled with
oil. The oil between the recoil piston and the recoil cylinder rear head
must, in recoil, pass through ports and control rod grooves, snubbing
the recoil of the gun. These grooves are so arranged that rotation of the
control rod varies the area of the orifices through which the oil must pass.

d. The rotation of the control rod is accomplished by geared seg-
ments (fig. 27) linked to the top carriage in such manner that the position
of the rod is automatically controlled by the elevation of the cradle.

e. The replenisher cylinder, or automatic filler (fig. 27), communi-
cates with the recoil cylinder and assures a sufficient supply of oil as
long as it contains oil. It also serves as a reservoir to permit the escape

28




-

T™M 9-345

MODIFICATIONS 15

DESCRIPTION AND FUNCTIONING OF CARRIAGE

—VALVE TURNING CAM SEGMENT
CONTROL ROD SEGMENT

RECOIL REPLENISHER CYLINDER
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RA PD 37589
d nuts

18 the smaller one
'© gun, is screwed
1. In recoil, these

~RECOIL CYLINDER
REAR HEAD

JF CONTROL ROD
N ROD {TUBULAR)

RA PD 37590

irning mechaq-

ed

ccupied by the
*0il control rod
n, is filled with
inder rear head
oves, snubbing
Totation of the
e oil must pass.

by geared seg-
:at the position
he cradle,

27), communi-
PPly of oil as
nit the escape

RA PD 37591

Figure 27 —Variable recoil geared segments and replenisher cylinder

of excess oil from the recoil cylinder resulting from expansion developed
during firing or hot weather.

f. The replenisher piston (fig. 28) inside the replenisher cylinder is
driven forward by the replenisher piston spring, keeping the oil in the
replenisher cylinder under compression at all times. Should there be no
oil in the replenisher, the spring will force the piston until it stops against
the front wall of the cylinder. The piston is prolonged to the rear, the
extension serving as a guide to hold the piston in line. It also serves as
a gage for determining the quantity of recoil oil in the replenisher.

8. To determine the amount of reserve recoil oil, a 300-millimeter
rule is inserted into the opening in the center of the rear face of the re-
plenisher and pushed until it comes in contact with the rear end of the
replenisher piston extension (fig. 28). Read the graduation of the rule
which is level with the rear face of the replenisher. The normal working
position, indicative of the correct amount of recoil oil, is 5!3{; inches
(150-mm). See paragraph 38.

h. When it is necessary to add oil to the recoil system to compen-
sate for leakage, it is done through the recoil filling valve in the front of
the replenisher housing. A filling and drain plug is inserted in the front
of the cradle for the removal of oil and air from the recoil system. (See
fig. 27.) For instructions for draining and filling, see paragraph 53 1.

Y
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REPLENISHER PISTON &

RECOIL FILLNG AND DRAIN PLUG ~RESERVE RECOIL OIL

v e A ———
..¢'-t-ol"'

P | 4
RECOIL FILLING VALVE-

- CAM OVE IN VARIABLE RECOIL MECHANISM
''''' - . RA PD 37592

Figure 28— Cut-away view of replenisher and valve turning mechanism

i. The recoil pointer (fig. 29) is provided to indicate the length of
recoil. It is attached to the right side of the gun, resting lightly on top |
of the cradle near the front end. The pointer will trace a record of the
length of recoil in grease, chalk or other substance placed on the cradle
previous to firing. The maximum length of recoil is 70.9 inches. The
proper recoil distances at various elevations of the gun are given in
paragraph 53 j. :

8 TOP EDGE
OF CRADLE

SRRECOIL POINTER

RA PD 37593

Figure 29—Recoil pointer used to gage the 'ength of recoil
30
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16. COUNTERRECOIL MECHANISM

7~ REPLENISHER PISTON

a. The counterrecoil system is for the i)urpose of returning into

The counterrecoil system occupies the counterrecoil cylinder and the
recuperator cylinder of the cradle.

counterrecoil system is filled with nitrogen at a pressure of 112 kilograms
per square centimeter at 20 C., which corresponds to 1592 pounds per
square inch at 68 F. The pressure varies with changes in temperature.

FLOATING PISTON
GREASE

'80s4 00004

-RECUPERATOR CYLINDER

COMPRESSED NITROGEN REGULATOR VALVE

RECOIL MECHANISH
RA PD 37592

ning mechanism

cate the length of
ng lightly on top
¢ a record of the
>ed on the cradle
70.9 inches. The
un are given in

BREATHER
COUNTERRECOIL CYLINDER —

COUNTERRECOIL PISTON AND ROD
COUNTERRECOIL CYLINDER REAR HEAD
: RA PD 37594
Figure 30—Sectional view of the counterrecoil and recuperator cylin-
ders, showing movement of oil when gun is fired

C. The recuperator cylinder (fig. 30) houses the floating piston,
which separates the compressed nitrogen in the forward end of the cyl-
inder from the oil at the rear of the floating piston. The counterrecoil
cylinder, which has direct communication with the recuperator cylinder,

houses the counterrecoil piston and rod, the rear end of which is attached
to the breech ring of the gun.

EDGE

d. In recoil, the oil between the counterrecoil piston and the
CRADLE

counterrecoil cylinder rear head is forced through the communicating
orifice into the recuperator cylinder, where it forces the floating piston
forward and builds up sufficient pressure in the nitrogen to return the
gun to battery after the gun has finished recoiling (fig. 30).

€. In counterrecoil, the expansion of the compressed nitrogen
forces the floating piston to the rear. It, in turn, drives the oil against
L b OIINTER - the regulator valve, which closes, leaving two small holes for th.e passage
: of oil escaping into the counterrecoil cylinder. In the latter cylinder, the

oil forces the counterrecoil piston and rod forward, forcing the gun into

battery.
RA PD 37593 y

, | f. The purpose of the two small holes in the regulator valve is to
o ' - . throttle the oil and reduce the speed of counterrecoil. The effect of such

31
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b. At a manufacturing arserial,' the recuperator cylinder of the -
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throttling, at the regulator valve, is to ease the gun into battery w1thout
shock.

COUNTERRECOIL
FILLING AND
DRAIN PLUGS

COUNTERRECOIL
" OlL INDEX

RA PD 37595

Figure 31—Measuring the oil index to determine fhe amount of counfer-
recoil reserve oil

- @. The small amount of oil which separates the floating piston from
the regulator valve is known as the counterrecoil reserve oil. Should this
oil be reduced through leakage, the floating piston would bear against
the regulator valve. Damage to the mechanism would occur if the gun
were fired under this condition. An oil index in the recuperator cylinder
rear head (fig. 31) indicates whether or not reserve oil is present.

h. If thereis a full reserve, the oil index will project 34 inch (5 mm).
If there is no reserve, the oil index will disappear into the cylinder head
and the system must be filled before firing. Filling is accomplished with
the battery pump or the oil screw filler through the filling valve set in the
right side of the cradle, about six inches from the rear end. A filling and
drain plug is provided in the recuperator rear cylinder head. For instruc-
tions for filling or draining, see paragraph 53 0. |

{. If the nitrogen is passing the floating piston into the oil, it may
be detected by the foamy or emulsified appearance of the oil as it is
drained out. If the nitrogen cylinder front head or the nitrogen filling
valve is leaking, the leakage may be detected by covering the head with a
coating of grease and observing the air bubbles. |

j. An air relief valve (fig. 32) is provided in the counterrecoil cyi—
inder front head to relieve vacuum and to allow air, trapped in the cyl-
inder, “to escape when the gun is fired. The four small holes in the

32
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respirator, in the center of the counterrecoil cylinder front head, must
be kept clean for this purpose.

17. TOP CARRIAGE

a. The top carriage (fig. 33) is a heavy steel casting having two
upright arms which form a yoke. The upper ends of these arms support

AR RELIEF VALVE

RA PD 37596

Figure 32—-Air relief valve in counterrecoil cylinder front head

the trunnions of the cradle. In order to encircle the trunnions completely,
trunnion bearing caps are provided and are assembled to recesses ma-
chined in the upright arms. The connecting rod for the variable recoil
mechanism is fastened to the front of the left upright arm of the top
carriage.

b. The elevating worm (fig. 33) revolves with its shaft, which is
carried between bushings mounted in fins inside the top carriage. The .
elevating worm shaft is driven by the elevating bevel p1mons in the ele-
vating bevel pinion housing.

Cc. The handwheels (fig.- 34), driving gears and shafting of the
elevating and traversing mechanism are mounted on the top carriage,
and are operated from the left side. The gearing is inclosed in the sighting
gear casing, which is mounted into a depression in the top carriage. The
sighting gear casing is provided with a sighting gear casing cover.

d. The traversing worm (fig. 35) is mounted between two lugs on
the lower outside front of the top carriage. The traversing worm shaft is
33
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-TRUNNION BEARING CAPS
) ~TRUNNION BEARINGS

ELEVATING BEVEL
PINION" HOUSING 7

ELEVATING
"WORM

) : /- 'RA PD 37597
Figure 33—Top carriage showing elevating worm

ANDWHEEL

RELEVATING SECTOR

ELEVATING WORM

STRAVERSING WORM
TRAVERSING SECTOR

RA PD 37598

Figure 34—Phantom view of the elevating and traversing mechanism

driven by the traversing'bevel pinions. The traversing bevel pinion hous-
ing is mounted toa lug at the left end of the traversing worm shaft.

e - ST

o

e. The under surface of the top carriage (fig. 35), elliptical in shape,
is machined and bears on a corresponding surface at the bottom car-
riage when the gun is fired. The top carriage is secured to the bottom
carriage by a wide embracing lug on the latter, and by the pivot bolt
assembly. (See also fig. 36.)

34
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TRAVERSING
GUIDE LUG

TRAVERSING BEVEL
PINION HOUSING

TRAVERSING WORM

BEARING SURFACE

RA PD. 37599
Figure 35—Top carriage showing bearing surface

f. To facilitate traversing, the weight of the top carriage, tipping
parts and gun is borne on a small steel step (fig. 36), and not on the
elliptical bearing surfaces of the top and bottom carriages. The step
supports the weight through a column of eight Belleville springs assem-
bled in the elastic suspension housing, bolted beneath the bottom carriage.

g. The force of recoil compresses these springs, permitting contact
of the elliptical bearing surfaces as previously stated. By changing the
position of the spring suspension adjusting nut (fig. 37), the space between

PIVOT BOLT

UPPER PIVOT
STEP

LLOWER PIVOT

CLEARANCE"
0.012 INCH

EIGHT BELLEVILLE
SPRINGS

RA PD 37600

SPRING SUSPENSION
ADJUSTING NUT

Figure 36— Sectional view of elastic suspension
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these bearing surfaces may be varied within .lnmts. The maximum clear-
ance allowable is 0.012 inch and should be sufficient only to make trav-

ersing possible with a minimum of effort at the traversing wheel. For
instructions in making the above adjustment, see paragraph 54 b.

LASTIC SUSPENSION
HOUSING

SPRING SUSPENSION
ADJUSTING NUT

RA PD 37601
Figure 37 —Elastic suspension, viewed from be[ow, showing adjusting nut

18. BOTTOM CARRIAGE AND AXLE

a. The bottom carriage (fig. 38) supports the top carriage, which
pivots about a vertical axis. The bottom carriage also provides hinge
connections for the trails, and a traverse chamber for the gun axle. The
back portion of the bottom carriage is extended to form the maneuvering

lug. The traversing sector is screwed to the front inside wall of the
bottom carriage.

b. The sides of the bottom carriage are extended as wings to the
right and left rear. Each wing is bored to receive a trail hinge pin (fig.
39). The trails pivot on these pins in passing from traveling (closed)
position to firing (spread) position. Trail locking bolts in the top forward
parts of the wings are utilized to anchor the trails in the spread position.

C. On the 155-mm gun carriage, M2 and M3. (1) The gun
axle bears the weight of the carriage. The front portion of the bottom
carriage forms a traverse chamber through which the axle passes. The
axle is pivoted on the axle pivot pin, which is inserted through mating
holes in the bottom carriage and a hole in the axle.

(2) The front and rear walls of the axle chamber form guiding and
bearing surfaces to control the axle’s movement and resist horizontal
thrust. The axle pivot pin permits a slight rocking movement of the
bottom carriage to compensate for slightly different planes of the wheels
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"TRAVERSING 4
SECTOR

RA PD 37602

Figure 38—Botfom carriage showing bearing surface for fop carriage

RAIL LOCKING
T BOLT ue

HINGE PIN

RA PD 37603

Figure 39— Cut-away of bottom carriage showing trail hinge pin and
| trail locking bolt

. . L3 d
and spades when the gun is in battery, and for irregularities of roa
surface in traveling.

d. On the 155-mm gun carriages, M1917, M1918, Ml‘?;;\rl‘
and M1918A1. (1) The gun axle is connected to the. carrllalgebbztom
ently in traveling than when in firing posi.tion. In tr.avel.m.g, ti t::dly tom
carriage rests directly on the gun axle spring, to W.hlcl.l it is x; f:l Y o
nected by four spring plate bolts. The gun axle spring is susp .
the axle by means of the lower spring shackles.

*, . . 1
(2) To place the gun in firing position, the lower spring shackles
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are disconnected, the bottom carriage is lowered by means of jacks and
the weight of the carriage is borne on the gun axle. The hole in the

center of the axle is lined up with mating holes in the bottom carriage

and the axle pivot pin is inserted through these holes to lock the axle
and bottom carriage together.

19. TRAILS

\TR_AILS
TRANSLATING RACKS—

~—TRAVELING BAR CLIPS
SPADE CLAMPING TRANSOMS

TRAIL CONNECTING PIECES.

RA PD 37604
Figure 40— Trails in spread position (without spades)

a. The two trails (fig. 40) are composed of steel plates and trail
ends riveted together to form box beams, which are hinged to the wings
of the bottom carriage by the trail hinge pins. When spread, each trail
forms an angle of 30° with the center of the carriage.

~ b. The outward swing of the trails is limited by the forward trail
ends which come in contact with and encircle the trail locking bolts.
The trail locking bolt nuts are screwed down into counterbored seats
and lock the trails in the spread position. '

c. Trail connecting pieces (fig. 40) are riveted on the inner sides
of the trails near the rear ends. The trail connecting safety pin, inserted
through the trail connecting pieces, holds the trails in the closed position.
Other pieces, riveted to the top and bottom near the rear ends, are for
alining, supporting and retaining the trails on the spades or the limber.

d. Spade seat plates, which form bearing surfaces for the spades.
are riveted under the rear end of the trails. Two pairs of spades are
provided: one for use in ordinary or soft ground (fig. 41), and the other
for use in hard ground. Both types are built of plates and function as
spades and floats. Each spade is equipped with swing bolts for securing
it to the space clamping transoms.
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e. In traveling, the spades for soft ground (fig. 41) are held on the
top forward ends of the trails by spade retaining toggle tuml?uckles.
The spades for hard ground are carried on an accompanying vehicle.

f. The trail clamping transom (fig. 41), which lies across the.trails
when the gun is in traveling position, anchors the trails to the limber

E SPADES FOR ' NEUVERING RINGS ~SPADE SWING BOLTS
R ARY GROUND~,  3SPADE MA i

N AN SPADE RETAINING
' ' TOGGLE -

RA PD 37605

UL CLAMPING = | CTRAIL CLAME O TRAIL CLAMPING
TRALL et BOLT BOLT PIN

Figure 41—Large spades in traveling position

through the trail clamping bolts. The eye of each trail clamp'ing. bolt is
slipped over the head of a trail clamping bolt pin on the limber and
screwed down tightly to unite the carriage and the limber.

8. Translating racks (fig. 42), screwed to the tops of the trails,
are for use in moving the gun to and from traveling positif)n by me?ns
of the traveling lock. Attached to each trail about midway is a traveh.xllg
bar clip. These clips lock the traveling lock (and the g}m) to .tl?e trails,
when the traveling lock is fastened to the gun in traveling position.

20. WHEELS AND TIRES

a. The wheels of the 155-mm gun carriage, M2 a;nd.M_3, are
of steel disk type, fitted with 16-ply, heavy-duty pneumatic tires, size
14.00—24, and bullet-resisting, 14.00—24 inner tubes.

b. The wheel disk, rim and ring assemblies are mounted to the
20
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§ TRANSLATING RACK
TRAVELING LOCK
B TRAVELING BAR CLIP

| " RA PD 37606
Figure 42— Translotind rack. Gun being racked into firing position

carriage axle-hub and brake-drum assemblies by means of 10 disk and
rim wheel studs, and held in place by disk and rim wheel stud nuts.

c. The weight of the carriage is carried on two tapered roller bear-
ings in each hub. The bearings of each hub are alined by axle bearing
adjusting shims and the axle bearing adjusting nut, and locked on the
axle end by the axle end nut lockwasher and axle end nut. Foreign matter
is kept from entering the outer ends of the hubs by hub caps which are
fastened over the wheel centers.

d. The wheels of the 155 mm gun carriages, M1917 and
M1918, have cast steel bodies and each wheel is equipped with two
solid rubber tires between which is a tire separator ring of forged steel.
They are carried on a bronze hub liner. A fiber gasket and a steel washer
between the hub and the shoulder of the axle prevent the entrance of
dirt and the loss of lubricant. Dirt and other foreign matter are kept
from the outer hub by a hub cap which screws to the wheel center.

e. The wheels of the 155-mm gun carriages, M1917A1 and
M1918A1, are the same as those described in the preceding subparagraph
except that they have been modified for increased speed They are
equipped with antxfnctlon roller bearmgs

21. AIR BRAKES

a. The air brake equipment of the 155-mm gun carrlages, M2
and M3, can be considered in two parts, for the purpose of easier under-
standing: 1. the air actuating system; 2. the brake operating mechanisms.

b. The principal parts of the air actuating system are: (1) The
: ' 40
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air compressor, air strainer, governor, air pressure gage, brake valve,
cutout cocks and hose couplings, all of which are located on the prime
mover. The emergency air line and the serqce line cutout cocks are
appropriately tagged on the prime mover.

(2) The relay-emergency valve (fig. 43), which relays and speeds
up the brake action from the prime mover to the carriage, and produces
an automatic brake application in case of break-in-two between the
prime mover and the carriage.

(3) The reservoir (fig. 43), stores air for brake application on the
carriage, both for service and for emergency brake applications. The
reservoir is equipped with a drain plug at the bottom which permits
drainage of moisture, and a cock at one end to relieve pressure in the
reservoir when brakes become locked. The reservoir is mounted just
below the relay-emergency valve.

(4) The two air lines (fig. 44), service and emergency, are continu-
ous throughout the train. Both are equipped with the necessary couplings,
connections, clips and ﬁttings.

(5) Two brake chambers (fig. 45) one for each gun carriage wheel
brake, which actuate the mechanism to apply the brakes. The brake
chambers are of stud mountmg type and are mounted to the gun axle
by means of brackets. '

~ CARRIAGE RESERVOIR
RA PD 37607

RELAY —EMERGENCY VALVE

Figure 43— Relay-emergency valve and carriage air reservoir
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RA PD 37414 .

—t

Figure 44—Service and emergency air lines on carriage and limber |

£

ORI /2

SLACK ADJUSTER

BRAKE CHAMBER
PUSH ROD YOKE

BRAKE CHAMBER
* PUSH ROD

BRAKE CHAMBER -

, | RA PD 37609
Figure 45—Wheel air brake cbambqr, pM rod and slack adjuster

(6) Two slack adjustérs, one for each brake mechanism, which
provide a quick and easy method of brake adjustment. The slack adjuster
connects the brake chamber push rod to the brake cam shaft (fig. 45).

DRI RV THOR 2T AP N e T

c. The principal parts of the brake‘ mechanism are:

(The following letters designate parts in fig. 46)
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The brake drums (not shown) against which the brake linings are
applied by the brake shoes to resist the turning of the wheels.

RA PD 37610
Figure 46—Exploded view of wheel braking mechanism

RA PD 37414

ond limber of 155-mm gun carriages M2 and M3
A Two brake shoes assembled in each brake drlim, which expand
to apply the brake linings to the brake drum.
K B The brake shoe springs, which draw the brake shoes away from
&K ADJUSTER the brake drums when the brakes are released. :
\KE CHAMBER C The brake cam shaft, the cams of which expand the brake
H ROD YOKE . :

shoes to apply the brakes.

D The oil slinger in the brake spider, which protects the brake

{E CHAMBER linings from oil. :

JSH ROD |
E The brake spider, which serves as a foundation for the brake
: cam shaft and the brake shoes.
‘E CHAMBER . F The brake spider shield, which protects the brake mechanism
from water, mud, sand and other foreign matter thrown by
‘ the wheels. - |
RA PD 37609 G The brake spider adapter .assembly, by means of which the
djuster brake assembly is mounted on the gun axle. ‘_
aism, which The necessary pins, plates, sleeves, bolts, washers, and nuts, which
ack adjuster are required to make the whole a functioning unit.
ft (fig. 45),

'22. AIR BRAKE FUNCTIONING

a. Air Lines. (1) The service air line provides air pressure to
operate the relay portion of the relay-emergency valve and actuate all
service brake applications.
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(2) The emergency air line keeps the gun carriage reservoir charged
at all times. The reservoir, in turn, supplies the compressed air, which
actually makes all brake applications.

CAUTION: In making all air line hose couplings between vehicles,

the flexible hoses must be crossed over each other or the brakes will be
locked.

(3) When the materiel is not equipped with air strainers, especial
care must be exercised to keep sand and dust from entering the system.

b. Filling the Reservoir. (1) When the gun carriage air lines
are connected to the prime mover and the cutout cocks are opened, air
passes through the emergency line and enters the bottom of the lower or
emergency portion of the relay-emergency valve (fig. 47). It raises the
lower diaphragm, breaking the service seal, and flows upward to the gun

carriage reservoir, building up a pressure equal to the pressure in the
prime mover’s reservoir.

(2) With pressures on both sides of the lower diaphragm thus
equalized, the emergency valve spring holds the diaphragm up to close
the emergency seal. It also holds the emergency valve away from its
seat for the free passage of air for service brake applications.

C. Service Brake Application. (1) When the brakes are
applied, pressure is introduced into the top or relay portion of the relay-
emergency valve (fig. 47). This deflects the upper diaphragm downward,
sealing the exhaust port and unseating the supply valve, allowing reser-
Vvoir pressure to pass upward around its stem and thence past the unseated
emergency valve to the brake chambers, applying the brakes. '

(2) When brake chamber pressure has built up equal to that on
top of the upper diaphragm, the supply valve spring forces the supply
valve up to its seat to close off further air from the reservoir. This move-
ment still leaves the exhaust sealed by the diaphragm. If a greater appli-
cation is made at the brake valve, these actions are repeated to increase
the pressure accordingly. '

(3) If the brake valve is partially released, the drop in pressure
above the upper diaphragm allows the greater brake chamber pressure

beneath it to lift the diaphragm, breaking the exhaust seal and passing

sufficient brake chamber pressure to equal the service line pressure.
Then, the diaphragm is again deflected downward to prevent. further
exhaust. Complete release allows all the brake chamber pressure to escape,
leaving the valve in the release position.

e b e e,

d. Emergency Brake Application. (1) Should the limber or

gun carriage break away from the prime mover, or the emergency air
44
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-SERVICE LINE INLET

UPPER
DIAPHRAGM

EXHAUST
SEAL

SUPPLY VALVE :
EXHAUST

SUPPLY VALVE SPRING

TO AND FROM
'RESERVOIR

TO BRAKE CHAMBERS
LOWER DIAPHRAGM
SERVICE SEAL
EMERGENCY VALVE SPRING

EMERGENCY
SEAL

EMERGENCY LINE INLET :
RA PD 37611

Figure 47 —Sectional view of emergehcy relief valve

line hose burst, the sudden reduction in pressure will remove the pressure
from below the lower diaphragm in the relay-emergency valve (fig. 47).

A

(2) The result will be that the pressure from the gun carriage reser-

‘voir will act upon the upper side of the lower diaphragm, deflecting it

downward. This will break the emergency seal and permit air from the
gun carriage reservoir to flow upward around the emergency valve stem
and thus produce an emergency application of the gun carriage brakes.

(3) At the same time, the emergency valve will be drawn downward
to its seat by the movement of the diaphragm, cutting off any oppor-
tunity for air to escape by way of the exhaust. Also, the service seal will
be closed so that the brakes will be held applied without leakage through
the ruptured emergency line. ' '

e. Brake Chambers. (1) The brake chambers (fig. 48) com-
prise two dished plates between which is a diaphragm made of oil proof
rubberized fabric. The diaphragm is airtight and responds to slight varia-
tions in pressure. The diaphragm divides the chamber into two halves,
known as the non-pressure and pressure sides.
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YOKE

“NON-PRESSURE SIDE

PUSH ROD PLATE

INLET TO PRESSURE DIAPHRAGM
-SIDE OF DIAPHRAGM

i . RA PD 37612
Figure 48— Cut-away view of brake chambers

(2) A spring on the non-pressure side of the diaphragm holds a
push rod plate against the diaphragm in its release position, forcing the
diaphragm into the pressure side. When compressed air enters the pres-
sure side, it forces the diaphragm and push rod plate toward the non-
pressure side.

(3) A brake push rod (fig. 48) is fastened to the push rod plate, and
power exerted against the brake chamber diaphragm and push rod plate
forces the push rod out. The yoked oufside end of the push rod is hinged
to the slack adjuster, which acts as a lever to rotate the brake camshaft.
This, in turn, causes the cams to spread the brake shoes, expanding them
"to apply the brake linings to the braking surface inside the brake drum.

23. ELECTRIC BRAKES

a. On the 155-mm gun carriages, M1917A1 and M1918Al.
(1) The electric brakes are actuated from the prime mover by arheostat-
like controller, which releases current to energize magnets in the wheel
brake drums and causes them to cling to and rotate with their armatures
until lugs on the armatures force the cam levers against the open ends
of the brake bands. This expands the brake bands against the brake
drums and stops the wheels.

(2) When the brakes are released at the controller, the current is
shut off, the magnets release the armatures and are returned to their
original positions by the magnet return springs, and the brake bands are
contracted by the brake band return springs and are pulled away from
the drums.

b. The wiring is from the termmals on the carriage wheel brakes
through flexible and rigid conduit to the jumper cables, which are
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I ire ections are
ted i e coupling sockets on the hmber. All wire conn
inserted in th 1p! k
;nade by soldered joints.

iage in
A safety switch is provided to set .the brakes on ;h:h Za(r::i?age.
. f a break-away between the prime mover an carriage.
ety o'1: h chain connects the switch with the prime m&l . e
. Safe.ty wo ¢ rs and the flow of electric current from the p me
break-lfl'tWOkoccuthe safety switch lever is pulled by the .s.afetydsw teh
rx;loYer ’?hli): ocairsls’es a connection to be made w1th tl:}elem::;lll(ix;yanlg o~
b otter i izes the magnets in th
batteries on the limber, energizes :
the brakes.

fmi iage was
d. The brake operator’s seat was eliminated when the carriag
modified for electric brakes.

24. HAND-OPERATED MECHANICAL BRAKES

| 8. The
On the 155-mm gun carriages, M1917 alndfrl\;lr:l‘)tlhe  The
. erated mechanical brakes are actu.ated by.cab es o s
handf i’s seat, which is bolted to the trail clamping tran .
O , . - .
2&:11ing transom rests on the trails over the limber

’'s right. The

b. The brakes are operated by a lever at thfa operta":lc:'c:1 :g- e, The

brake .cable is provided with connections to rr;al;e 1; c::: ;he o

ra nd bac
i to the brake lever a Pglons
bfal: n'ler:lha;ltls;s::s through the tubular brake lever shaft an

mechanism. |
brake cable rockers at each end of the shaft

the
When the brake lever is unlatched and pulled .to th;: tr;:réable
" i : the brake cable rockers and puts tension obl s i
o oy the o e brakes. If this tension is unequal, the cable o
e Skt Cafnl?g the pull. The brake lever latch pawl at.Jté)m toaly
i Shafttl:: ebc:::elz:uadrant to hold the brakes in the applied po
engages

25. HAND BRAKES

' nd brake

a. On the 155-mm gun carriages, M2 anc’lr lltisl.xan‘: g:ake e

(.ﬁ 49) is provided for each carriage br?ke. lded to side of the

}eve}' i on the brake cam shaft. An extension, we the slack adjuster.

is h;nﬁe, ke lever near its rear end, is positioned underk ater. causing
}\;Va;: :;e lever is lifted, this extension lifts thektﬂaC ad)

en ted, .

the brake camshaft to rotate and apply the. prees ing loaded hand grip

b. The hand brake lever is provided with a sprmf 1Ztch. When the

lever (.ﬁg- 49) connected to a hinged ':»la‘;{d 2;.121{1;1:; ?Drake lever latch is

| is lifted to apply the brake, : lication.

hand :iali{rf ltel:: l.t:':’ch of a latch plate to hold the brake 1nda111/11?1918A1

nga 8AL.

o On the 155-mm gun carriages, Ml‘)l71’llkeal:he onk end
Wheﬁ. the hand brake lever is moved to apply the brake,
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SLACK ADJUSTER—_ - BRAKE CAM SHAFT

LATCH PLATE
HAND BRAKE LEVER LATCH

HAND BRAKE LEVER
HAND GRIP LEVER

EXTENSION

RA PD 37613
Figure 49—Hand brake lever and connections on the 155-mm gun car-
riages, M2 and M3

of the hand brake shaft is forced against the rolls of the brake band,
causing the brake band to expand against the brake drum and hold the
wheel. The teeth of the rack are engaged by the spring actuated plunger
of the hand brake lever.-to hold the brake in a_pplication. To release the
brake, push down on the plunger knob on the top of the hand brake
lever. The tension of the brake band return spring will force the thrust
lever and brake band to their original positions.

26. 155-MM GUN SEACOAST EMPLACEMENT
When the 155-mm gun materiel, M1917, and M1918 is used by the

coast artillery on the 180° emplacement, the spade seats are removed and .

those of different design applied. If these guns are required for use in the
field later, no change will be necessary, as the spades may be used with
the new spade seat plates.
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Section IV
DESCRIPTION AND FUNCTIONING OF LIMBER

Paragraph
Heavy carriage limber, general. ....... f e - .. .......... 27
AXIe. . 28
Springs. ............. ... .. ..., e e e 29
Fifth-wheel....... .. . . .. . ..., 30
Drawbar. .. ... 31
Air line hose and connections.......... F e e e e 32
Wheels, tires and hub assembhes ........ e 33 .
155-mm gun carriage limbers, M1917 and M1918 .......... .. 34
155-mm gun carriage limbers, M1917A1 and M1918A1 ....... 35

To attach trails to limber........... et e 36

27. HEAVY CARRIAGE LIMBER, M3, GENERAL

The heavy carriage limber, M3 (fig. 50), has been especially
designed for high speed movement. It 1s equipped thh pneumatic txres
and a fifth-wheel type of steering. -

28. AXLE

DUMMY HOSE
COUPLINGS

—BRUSH GUARD - B
AXLE -SPRING . PADS AXLE ENDS.

| | RA PD 37615
Figure 50—The axle of the heavy carriage limber, M3

The limber axle (fig. 51) is a steel forging; The axle body is I-sectional
in form, terminating in right angle bends with boss ends horizontally
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E bored for the axle ends or spindles. Two_pads are provided on the axle
~ body as seats for the springs and are drilled to receive the ends of the
8 limber spring clips.
&

29. SPRINGS

a. The limber springs (fig. 52) are of semi-elliptic leaf type. Their
leaves are maintained in proper relation by a centering bolt. An upper

- _ CENTERING BOLT

SPRING CLIP
PLATE

AXLE SPRING CLIP

SR SPRINGEYE PIN

8 MBER SPRING
i SHACKLE

RA PD 37616

Figure 51—The heavy carriage limber, M3

| Figure 52— One of the two springs of the heavy carriage limber, M3

spring clip plate is assembled on top of each spring over the centering
bolt, and holds in correct position the axle spring clips, which clamp the

spring to the axle.

b. The main leaf of each spring is coiled to form a spring eye at
both ends to receive the main leaf spring eye oilite bushings. The springs
are attached to the spring brackets at their front ends by spring eye pins
and at their rear ends through the limber spring shackles.

30. FIFTH-WHEEL

a. The fifth-wheel assembly permits the limber to pivot under the
front ends of the trails to follow the movement of the drawbar.
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b. Front and rear crossmembers (fig. 53) are welded and riveted
~ to the spring brackets and riveted to the fifth-wheel base which is carried
upon them. Together, they form the spring support assembly. The man-
ganeze bronze fifth-wheel ring is bolted to the fifth-wheel base. The fifth-
wheel trail rest ring floats on the fifth-wheel, which serves as its bearing.
The fifth-wheel trail rest ring is encircled and held in position on the
fifth-wheel by the fifth-wheel trail rest ring clamp.

€. Right and left fifth-wheel trail rests (fig. 53) are bolted to the
fifth-wheel crail rest ring. The rezr ends of the fifth-wheel trail rests are

LEFT AND RIGHT FIFTH-WHEEL. TRAIL RESTS
TRAIL CLAMPING BOLT PINS

DUMMY AIR HOSE COUPLINGS

REAR CROSSMEMBER . FIFTH-WHEEL TRAIL RING CLAMP
SPRING BRACKET ‘FIFTH-WHEE_L TRAIL REST RING

RA PD 37617
Figure 53—Fn‘fh-wheel and spring support assembhes '

welded and riveted to the under sides of the trails. They are pomted in
shape and are beveled to receive the limber stops. Trail clampmg bolt

pins are located in bosses in the forward outside ends of the fifth-wheel
~ trail rests.

d. A brush guard (fig. 53) of welded construction is bolted to the
front under side of the spring support assembly. Dummy air hose coup-
lings are located on the rear of the spring support assembly.

e. (1) The fifth-wheel locking bracket (fig. 54) is bolted to the
front under side of the fifth-wheel trail rest ring assembly. The fifth-wheel
locking pin is inserted. through a hole in the front face of this bracket,
into a hole bored in a boss on the front of the spring support assembly.
The purpose of this pin is to maintain the alinement of the fifth-wheel
trail rest ring assembly when the limber is detached from the trails of the
carriage.
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FIFTH-WHEEL
LOCKING BRACKET

LOCK PIN (N
RETAINING PLATE rome

FIFTH-WHEEL
LOCKING PIN——

| _ " RA PD 37618
Figure 54—Ffffh—wheel locking bracket and locking pin

(2) The fifth-wheel locking pin is tubular, except for one flattened
side. The handle of the pin must be raised perpendicularly to bring this
surface beneath the lower edge of the lock. pin retaining plate. It can
then be pulled out of or pushed into engagement. Turning the handle
downward locks the pin in the desired retaining groove.

CAUTION: The fifth-wheel locking pin must be disengaged before
the loaded limber is towed, or damage to the limber will result.

31. DRAWBAR

DUMMY AIR HOSE COUPLING

PROP CARRYING CHAIN AND SNAP

RA PD 37619

Figure 55—Drawhar assembly of the 'he.avy carriage limber, M3

a. The drawbar (fig. 55) is A-shaped, built of steel forgings and
tubing, and reinforced by plates welded on the top and bottom of the
tube at the junction of the tubular crossbar. Dummy air hose couplings
are located on top of the tubes near the prop carrying chain and snap plate.
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- PROP CARRYING

W CHAIN AND
R SNAP

DRAWBAR PROP
IN CARRYING .
POSITION

PROP LOCK PIN AF
AND CHAIN

LUNETTE ROD END
RETAINING PINS:

DRAWBAR PROP
IN USE——

| " RA PD 37620
Figure 56—Luneite and drawbar prop in use and in carrying position

b. The lunette (fig. 56) is held in the drawbar end by two lunette }

rod end retaining pins. The drawbar prop is hinged to the under side of ! ‘

the drawbar end by the prop rod end hinge pin. When in use, the prop
is held in vertical position by the prop retaining chain pin. In traveling, }
the prop is held horizontally by the prop carrying chain and snap assembly.

DRAWBAR LOCK PIN—

SPRING BRACKET-

DRAWBAR YOKE
— OUTRIGGER

DRAWBAR YOKE HINGE PIN
DRAWBAR YOKE

v - RA PD 37621
Figure 57 —Drawbar yoke and drawbar lock pins

¢. The drawbar assembly is attached to the limber by drawbar
yokes and bushings in the front ends of the spring brackets (fig. 57).
In traveling, these connections provide hinged joints which permit flexi-
bility for negotiating rough ground.
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(2) An angular outrigger on each
immobilize the flexibility of these connect
from the carriage. Drawbar lock pins (fig.

. drawbar yoke is provided to
ions when the limber is detached

CAUTION: Both drawbar lock pins must be disengaged before
the loaded limber is towed, or damage to the limber will result.

32. AIR LINE HOSE AND CONNECTIbNS

RA PD 23521

Figure 58— Air line hose and connections on heavy carriage Iimber, M3

Air line hose and connections (fig. 58) on the limber are for the pur-

pose only of transmitting air pressure control to the air brakes on the
carriage. ' ‘

33. WHEELS, TIRES AND HUB ASSEMBLIES

RA PD 37623
Wheel, tire and hub assembly of heavy carriage limber, M3
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a. The wheels of the heavy carriage limber, M3, aré of steel disk
type, fitted with 12-ply, heavy service pneumatic tires, size 11.00- 20,

(type B), and bullet re51st1ng, 11.00-20 mner tubes. Inflation pressure,
70 pounds.

b. The wheel disk, rim and ring assemblies (fig. 59) are mounted
to the limber axle hubs by means of ten disk and rim wheel studs in the

outer flange of each hub and are held in place by disk and rim wheel
stud nuts.

c. The weight of the limber is carried on two tapered roller bearings

in each hub. The bearings in each hub are alined by the axle bearing s |

adjusting nut and dowel, and locked in place by the nut and dowel washer
and axle end nut. Foreign matter is kept from entering the outer ends of
the hubs by hub caps, which are fastened over the wheel centers.

34. 155-MM GUN CARRIAGE LIMBERS, M1917 and M1918

a. General. The 155-mm gun carriage limbers, M1917 and
M1918, have two steel bodied wheels carried on bronze bushings. Each
wheel is equipped with two solid rubber tires. The wheels are interchange-
able with those of the 155-mm gun carriage, M1917 and M1918. Steering
is by means of a pole-type drawbar linked to the steering knuckles on
the ends of a fixed axle. The hand brakes on the carriage are controlled
by an operator who rides on a seat on the trails over the limber.

b. The I-section front axle is forked at the ends for the steering v
‘knuckle spindles: The axle is attached to the frame by two semi-elliptic, A-
multiple leaf springs. o

c. ‘The spring leaves of each spring are maintained in proper rela-
tion by a centering bolt, a spring plate on top of the spring, which is
assembled over the centering bolt, and two spring clips which clamp the
spring to its seat on a pad on the axle. The springs are bushed at each end,
and are attached to the front spring hangers of the frame by the spring
. eye pins, and to the rear spring hangers through the hmber spring shackles.

d. The framé consists of two channel-shaped side rails Jomed at
the front by a main steel casting, known as the forward transom and at
the rear by the flanged-steel transom. Front and rear spring hangers
are riveted to the side rails. There is a horizontal passage, from the front
to the back, in the center of the forward transom. The drawbar tie is
plvoted in this passage by the vertical pintle. bolt.

e. The rear end of the drawbar tie is connected by steenng rods
and couplings to steering arms rigidly fixed to the steering knuckles. As
the drawbar is a forward extension of the drawbar tie, the steering linkage
causes the wheels to turn in unison to follow the movement of the draw-
bar when the drawbar is swung to either side.
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f. When the limber is drawn as a single vehicle, the wheels are "
locked at right angles to the axle by inserting a drawbar key through holes '
in the forward transom and the drawbar tie. It is also necessary to im- {fi§
mobilize the hinge between the drawbar and the drawbar tie by inserting .
a second drawbar key through holes in the drawbar yoke and the drawbar.

35. 155-MM GUN CARRIAGE LIMBERS, M1917A1 AND
M1918A1 :

a. The gun carriage limbers, M1917A1 and MI918A1 are the ||
gun carriage limbers, M1917 and M1918, modified for high speed. The
modification consists of the removal of the brake operator’s seat, the &
installation of electric brakes and the equipping of the wheels with anti- -
friction roller bearings. o

b. The electric brake mechanisms installed on the wheels of the
gun carriage limbers, M1917A1 and M1918A1l, are the same as those
on the wheels of the gun carriages, M1917A1 and M1918A1, except that
they have no provision for setting the brakes by hand. For a description ‘
of the electric brake system and its functioning, see paragraph 23. "

36. TO ATTACH TRAILS TO LIMBER

_ a. When the trails, coupled together, are raised for limbering, the
limber is backed under the trails until the rear beveled surfaces of the ?
fifth-wheel trail rests (rear spring hangers, on limbers, M1917, M1918, ‘4
M1917A1 and M1918A1) contact the limber stops attached to the under
sides of the trails. The trails are then lowered until they rest upon the '
fifth-wheel trail rests (limber forward transom).

b. The trail clamping transom is laid across the trails behind the
trail clamping transom stops, and drawn down and forward by the
inclined trail clamping bolts, one on each side of the coupled trails. The
result is a very rigid connection between the trails and the limber.
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OPERATIQN

Toplaccguninbattery..................7.
To check liquid in recoil system......... e
To traverse......... S e
Toelevate.......................... .

37. TO PLACE GUN IN BATTERY

a. Maneuver the gun into position with the

muzzle pointing in the direction of fire.

T™ 9-345

Paragraph

prime fnover, with the

RA PD 37625

Figure 61—Setting the hand brakes

| | ' ovement
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Figure 62— Connecting the air line couplings to the dummy couplings

~d. Close the angle cocks and disconnect the air lines. Connect the
air line couplings to the dummy couplings on the drawbar (fig. 62). This
must be done to keep sand and dirt from the air lines. Sand and dust
are destructive to the brake system. -

e. Disconnect the lunette of the drawbar from the pintle of the
prime mover. Lower the drawbar prop and pin it into position.

f. Remove the translating rack covers, breech, muzzle and piston
rod covers. Remove the reflectors from the muzzle and breech of gun.
Clean and lubricate the piston rod ends and nuts, translating racks,
cradle, and gun slides.

; RA PD 37627
Figure 63—Ralcbetmg ihc fube into battery

g. (1) Attach the ratchet wrenches to the traveling lock pinion
shafts, located at each end of the traveling lock beam, and unscrew the
traveling bar clip screws, releasing the traveling lock beam.
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(2) Ratchet the tube into battery (fig. 63). The person in charge
will station himself where he can watch the progress of the traveling
lock beam and control the movement of both pinions to keep the travel-
ing lock beam square across the trails and avoid jamming and breaking
of the teeth in the pinions and translating racks.

RA PD 23550

Figure 64-;An6ching the piston rod nuts

h. Attach the recoil and counterrecoil piston rod nuts (fig. 64) to
the recoil and counterrecoil piston rods, using the piston rod nut wrench.

RA PD 37628

Figure 65—Remove the traveling lock

. Release the traveling lock locking screw until the traveling lock
locking screw nut moves freely in the T-shaped slot in the lug at the
bottom of the breech ring. Move the traveling lock beam to the rear to
clear the gun and lift it off the trails (fig. 65).
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RA PD 37629

Figure 66—Placing the jack beam under the trails

j. Place the jack beam across and under the trails (fig. 66). Insert

the lug of the jack beam through the eye of the rear maneuvering lug

‘ on the bottom carriage and secure it in place With the key provided for
‘ this purpose. :

B PD 376
Figure 67 —Removing the spades from their traveling positions

: k. Loosen the spade retaining toggle turnbuckles and remove the
’ spades and trail clamping transom from the trail. Remove the spades
from the trails (fig. 67) and place them in the approximate locations they
will occupy when fastened to the outspread trail ends. Unscrew the
spade clamp bolt lock nuts for proper engagement. Spread the spade
clamp bolts away from the center of the spade.
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. Disconnect the air line hose connections between the limber
and the carriage and place them in the dummy air line hose couplings.

PD 37629

rails

Figure 68—Engaging the drawbar lock pins

3 (fig. 66). Insert
maneuvering lug
key provided for

m. Release the prop and engage the drawbar lock pins (fig. 68)
in the outriggers of the two drawbar yokes to hold the drawbar in posi-
tion when the weight of the trails has been removed.

n. Engage the fifth-wheel locking pin in the fifth-wheel locking
bracket. This is essential to maintain the alinement of the fifth-wheel
trail rest ring assembly when the limber is detached from the trails.

RA PD 37632

'd remove the Figure 69—Placing fﬁe jacks beneath the i;wck beam

ve the spades
locations they
Unscrew the
ad the spade

0. Loosen the trail clamping bolts and place the jaéks beneath
the jack beam (fig. 69). Blocking is required underneath the jacks to
secure sufficient lift as well as to provide a solid foundation.

P. Raise the trails until the limber can be pulled from under the
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prime mover, limber and other transportatxon habitually will be remov »
from the position of the piece.

Figure 70—Spreading the trails

q. Remove the trail connecting pin and man the ends of the trails,
spreading them slowly and evenly (fig. 70) until the trail locking bolts

r. Jacks must be held firmly in place and blocking kept under the"
trails while they are in motion. Lock the trail locking bolts.

Figure 71— Attaching the spades to the trails

s. Attach the trail spades to the under sides of the trail en&s, fasten-
ing the spade clamping bolts in the spade clamping transoms (fig. 7 1).
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® ends of the trails, 'Figure 72— Digging the spades into the ground
trail locking bot.
g s t. Remove the blocking and lower the trails, digging in front of
spade blades to permit them to sink into the ground (fig. 72). The

ng kept under the weight of the trails on the spades will facilitate this work.

bolts. 4
u. Remove the jacks, jack blocks and jack beam.

V. Mark the outline of the pit for gun clearance. The forward edge
of this pit should be at the rear of the rear jack beam while its side edges
should be one foot from the trails. The pit should extend to a line joining
the outer ends of the two trails.

Figure 73—The pit for gun clearance

1l ends, fasten-
soms (fig. 71). Ww. Dig the pit for gun clearance. The pit should be 30 inches deep
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at the forward end under the jack beam and gradually tapered_ off to‘
ground level near a line joining the outer ends of the two trails.

38. TO CHECK LIQUID IN THE RECOIL SYSTEM

a. Before firing, the recoil and counterrecoil mechanisms should be
checked to determine if there is the proper amount of liquid in the
replenisher and the counterrecoil system. They again should be checked
after every tenth round. Insufficient hqmd in the recoll system will result
in damage to the mechanism.

ksl

RA PD 37637
Figure 74—Gaging the oil in the replenisher

b. Recoil. (1) The position of the replenisher piston indicates
the amount of liquid in the replenisher cylinder. To measure the position
of the replenisher piston, insert the 300-millimeter rule into the opening
in the center of the rear face of the replenisher and push it until it
comes in contact with the replenisher piston (fig. 74). Read on the rule
the graduation which is flush with the rear face of the replenisher.

(2) The normal position of the replenisher piston is 515¢s inches
(150 mm). This position indicates a full recoil cylinder and sufficient
reserve in the replenisher.

NOTE: When it is known that rapid fire is to take place, the
replenisher should be drained -until the reading of the replenisher piston
is 774 inches (200 mm).

(3) When the replenisher piston is at a point 3134z inches (100 mm)
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