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12-Tuch Bowitzer Railway Mount

_Model of 1918

Section Ae - General Description.
(2} Description.
Refer to plates I, II, III, IV, V and VI
for list of parts with their piece marks and the waterial of which they

are made, Sgc page .

s v

The mount is designed to permit the Howitzer to be traversed
thréugh 360 degrees, elevated from minus 5 to plus 60 degrees and fired
from 20 te 50 Jegrees.

The principal parts oﬁ the mount are the base plate, which is
a part of the car proper, racer, distance ring end traversing rellers, side
frames, cradle, reccil system, recuperator system, traversing and elevating
mechanisms, elevaticn quadrant, panoramic sight, loading tray, loading
and working platforms, and car proper, inciuding body, trucks, brakes and
couplers together with outriggers, {loats, jacks and foundation details.

The base plate is a one pisce casting used as the center sec-
ticn of the car proper and bolted to the car frame on each end. The
lower roller path is machined on the upper side and a pintle surface is
machined on the outer side of the vertical annular flange, on the inner
side of this flange the traversing rack is bolted.

The racer is cast in one piece and has its %ower surface mach-
ined, forming the upper roller path, corresponding to the lower roller
path on the base plate. The inner vertical surface is machined to form

the female part of the pintle. The outer vertical surface is machined and

graduatims are engraved forming an azimuth circles
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There are 640 divisions of 10 mils each, the O graduatiom
being on the left side of the racer 45 degrees left of pear. The
aximuth pointer is of german silver gl-aéﬁated from 0 to 10 milala and is
 Tastened to 2 built up bracket bolted to the base plate. Five élips,
engaging the under side of the base plate [lange and bolted:;lto the
racer prevent any relutive vertical movement of the racer with the base
platss Dust guards are bolted tc¢ the outer surface of the racer pre-
venting dust and dirt from entering the travers:’né roller system and
pintle beariage. ‘

The traversing roller systew consists of forty conical rdllers,
held in a radial position Ey the distance ring and kept concentric with
the pintie by f£lenges on the inner edges of the rellers in .contact with
‘the inner edge of the roller path on the base ring. Hanciy oilers are
‘located on the outside tertical surface of the racer with oil tubes
leading to continucus oil gutters cut in the distance fing, for the dis-
tribution of oil to the rollers.

The side frames are bolted to the upper surface of the racer
and held together by the front and rear transom; this unit supperts
the tippirng parts of the mount.

The cradle supported in the side frames by its trunnions
gserves as & slide way for the hbwitzer vhen recoil:‘mé and carries the
recoil and recuperatof systemse The loading platform of structural
st;el e:i‘b\ends to the rear of the mount and is held in place by supports
fagtened to the rear transom and side frames. The platform is construct-
od with an opéning in the center for the howitzer to recoil throughs

This opening is covered by a folding platform in two sections connected
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togoether and to the loading platform by hingess This platform is dowm
wh.n Leadiag and folded back vwhen firinge On the right side of the
mount is the elevating platform which is folded in vhen travelinge A
loading tray built up of structural steei is bolted to the hoading plat-
form, and is cqn§tructed to carry three projectiles at a timez. Cranes
on the rear of the loading platform hoist the projectiles from the am~
munition table on the car floor %0.the loading traye 4 shell trough plac~
ed in the breech of the Howitzer and resting on the loading tray is uséd
to slide the projectile and powder into the Howiitzer. The car has a cast
steel center vwhich serves as a base plate and roller path for the traver-
Sing parts of the mount and structural stsel ends all mounted on standard
six wheel truckss The car serves 'as a firing platform and transport
vehiclel vhen in transport the entirsweight rests upon the trucks in the
ordinary wvay, but in firing the car is raised by jacks; beams and cross-
ties then placed underneath and the car lowered theremm, relieving the
weignt from the truckse The dutriggers are then set out against the wood-
en floats backed by the earth to resist the recoil when the howitzér is
firede.

An ammmition trough and table are located on the car floor
and ammuwmition is brought from the ammmnition car'to the trough and slid
down to the table which holds seven projectiless

The recoil mechanism, recuperator, elevating and traversing
mechanism, anti-friction device, crane, jacks, outriggers, trucks, car

proper, air brakes, draft gear and ammmnition table will each be des-

cribed in detail laters



(b) Operation.

The piece is laid in azimuth by the combined usec of the
panoramic Sight or azimuth circle, and the traversing mechaniSm. Eleva-
tion is obtained by setting the quadrant at the elevation required and
rotating the p?'.ece in elevation by the elevating mechanism.

Upon firing, the Howitzsr recoils in the cradle a maximum
distance of 3745 inches, carrying with it the recoil band and pistom,
pull rods and plunger of the recuperator. The energy of recoil of the
howitzer is absorbed by the resistance which the fluid in the hydraﬁii:c
cylinders offers in being forced through the onenings past the pistomsa
A portion of the energy of recoil sufficient to raturn the howitzer into
battery is absorbed by compressing the air in the recuperator cylinder.
The return of the piece into battery is eased by “he action of the cowmter
recoil buffers, which forcs the fluid from the eylinder heads through

the small clearance past the cylinder head bushings.

SECTION B_=- RECOIL MECHANIM

Refer to Plate VIT,

For list of parts with their piece marks and the material
of vhich they are made, see page

The recoil Sys;cem operates on th s.principal of the hydraulic
brake and is designed to limit the dis’ance aid regulate the velocity
with which the howitzer moves to the rear whea fireds

A small portion of the recoil ensrgy is taken up by compress-
ing the air in the recuperator cylinder, but “he greater portion is\taken
up by tho resistance the liquid in tiae recoil cylinder offers to being
forged through the orifices formed by the throttling grooves. The width

22177
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of these grooves is wnif orm; bl';t the depth is proportioned so that ths
areas of the orifices, varying with the position of the pistun during
recoil, will be such as to give, with the air in the recupez:ator, a cm-
stan® resistance throughout the length of recoils

In front of the piston, the piston rod is exteﬁded to form a
buffere This buffer is flatted so that the escape of liguid; during
counter-recoil, through the varying clearances Wetween this and the re-
coil cylinder head bushing, will offer such resistance as will control -
the motion of the howitzer during its return to batterys When the feccil
piston is in normal récoil position the end of the buffer is back iﬁ the
cylinder a distance about 17375 inches from the cylinder head bushings
As the recoil pistm travels towards the cylindex; head during counter
recoii, it pushes some of the liquid ahead of it into thé cylinder head;
and when the buffler reaches and begins to enter the cylinder head bush-
ing, the cylinder head is filled with the liquid.

The recoil mechanism consists of two cylinders fitted in and
locked to cylindrical bosses on the under side of cradle by special nuts.-
Ea?h is closed at the front end by a cylinder head and at the 1jear ;3:’1’d by
a stuf fing boxs The throttling grooves, above referred to, are three in
number, symmetrically located with respect t¢ ithe leagitudinal axis of
the cylinder. The piston rod projeéts through the rear of the cylinder
and is held in the recéil band by \t\;vo nutse The rear nut should be screwed
up lightly to allow the piston rod to adjust ifself in the recoil bands
When the piece is fired, the piston and piston rod move to the rear with
the recoil band which is attached to the howitzer while the cylinders re-

mein stationary in the cradles A stuffing box with packing and follower

r

is used to make & tight joint between the piston rod and rear end of cyl.r-ic:

g3
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| ' In front of the stuffing box there is a leather washer which
provents the liquid in the cylinder from leaking through the threads
of the stuffing box and also during recoil keeps the pressure of the
/

-

liquid from actiné directly on the Eackjng in the stuff;i.ng\ boxs The

cylinder head is screwed into the front end of the reccil cylinders A
bushing is screwed into the opening of the head to insvre proper clear-
ance for the buffere A tongue and groove with a leather vasher makes a

tight joint between the eylinder and head.

i SECTION C - RECUPERATOR

Refer to Plates VIII, IX and X

PR
r

For list of parts with their piege marks and the material of
wilch they are maae,- See page.

The recuperator consists of an air chagljer, a piston and its
packings; a plunger and its yoke and pull rods. ;Ihe pistwn and plénger
8lide in the cylindrical part of the air champer. The pisson rod has‘ é
bearing in the front end of the plunger. At this end of th: plunger a
yokg connects it with the pull rods, which in turn are fastened in the
front by a bracket and in the resr direct to the recoil band. |

The air chamber consists of a hollow cylindrical forging open
in the front amd closed in the rear. The cylindrical part in front, in
wiich the piston and plunger moves, is fitted with a lining of special
watertight bronzes The plunger is of the same material as the liner and
is machined to take the pistom rod, liquid, and stuffing boxs The plungor,
screweci to the yoyke and secured by set scraws, is driven at recoil by the
‘two pull reds, which ax;e fastened to the rscoil band and travel with it.
The pull rods have bearings in bushings fixed in lugs on the cradle. Ths

PRR



joint between the plunger and the liner is made tight by a lcather
packing held in place by a stuffing box. Flax rackiag held in the stulf-
ing box by a gland makes the joint between the plungor and the stuf fing
box tighte A felt washer held by a steel ring end screwed.to the gland,
prevents sand or grit from entering the plunger packings.

The air chamber, or récuperator cylinder, i3 locked in a cy-
lindrical bosg on the top part of the cradle by a cylinder clamp locks
Flattened places on the pull rod bushing:s matching up with similar omes
on the shoulder prevent the recuperator cylinder from rotating.

The piston consists of a head of special watertight bronze
screwed on & steel rod. The fromt part of the rod is fitted with & broze
ouging and slides in a bearing in the plunger. Tts threaded end beyond
the casing is fitted with a nut and vasher limiting in the rear, the dis-
placement of the piston with respect to the plunger. Tallowed flax packe
ing held by a b’ronze ring, and piston washer held against this ring by
a follower make a tight joint between the piston and cylinder liner. A
spring held in place by a nut, pinned to the rod, presses the follower
.+J'o the rear against the piston washers

| The joiant between the piston rod and plunger is similar to that
between the plumger and the cylinder. liners

The space in front of the piston and in the plunger is filled with
a solution of glycerine and wa‘b;ar, the same as in the recoil cylinderse
This liquid a?ts as a seal for the joint between the piston and the liner,
and a stop between piston and plunger at counter-recoil.

M air valve body, fitted with two neadle valves, one for filling

and one for emptying, is screwed in the rear ead of the recuperator cylinlsr

and connected by tubing to the air pipe comaection on the cradles Aaciher

a304Y
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tube runs from this to the pressure gauges #n opening in the pipe
connection is used to attach the coiled tube when charging the cylinder
with aire The opening is closed with a plug vwhen not in use.

A# the frOn; end of the recuperator cylinder‘a liquid valve
is bolted and connected by c&pper tubing to the_iiquid pipe connectiom
on the cradle. Another tube runs from this to the pressure gauge and
a third to the liquid pumpe Ligquid is poured into the pumﬁ %hrouéh
the opening in the top and pumped through the tubing into the plungere.

The ;ihuid pump is fastened to a steel plate support, to which
is also fastened the two preSSQre-gauges. This support is bolted to the
upper part of the cradle on the left sides )

The pump consists of a pump case, or reservoir, for tre solu-
tion of glycerine and water, in the bottom of which is fixed the bod&
of the pumpe 'Ihn.s contains the inlet valve, the outlet valve, and the -
relief valve, and the pump body nuts A plunger operated by a 1evef, crank,
and link, vith ﬁeafings in the cover and body nut, operate in the pump
bodye (see Plate X). * ,

The relief wvalve screwed in the top of the pump body has a valve
stém, relief spring, and caps The relief spring is designed to allow the
liquid to blow off at from 2200 to 2500 1bs. gmd insures no damtge to the
pump from excess back pressures. This spring should never be tampered
wruzggit is adﬁusted by the manufacturer and tested to function at the

!

proper pressures If the liquid pump fails to function and there is
1

practically no resistance offered when the puwp lever is operated, it shows

that there is a back pressure of air in the mechanisme To overcoms this
~

discomnect fhe liquid pipe where it joins %the three way cmncetion orn the

sy iy
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3ids of the cra.dle, and 0perate the lever for a few s-brokes wntil l:Lqu:.d’
':eg:ms to ?low. Reconnect the liquid pipe to the three way cOnnee't:.on
and pump liquid into the recuperator plunger until the piston rod washer

juét clears the rear giaaqd.

SECTION D ~ ELEVATING MECHANIQM

Refer to Pl\a.te XTI and XIIe

Por list of parts with their piece marks and the material of
which they are made, see pages

The elevating mechanism cons ists of an elevating rack, attached
to right s:i.daa of the cradle, meshiné with a pinion, which is operated by
a han@vrh?eel through spur gearse. The spur gearing is sup;laorted by -the
‘g,ear”plate end side frame provided with bronze bushings. A band brake
with foot cont;'ol is provided to prevent any movemezit of the tipping \par'bs
vhen the gm is fired. One turn of the handwheel clockwise elevates the

‘gﬁn 1.92 degrees.
_SECTION_E = TRAVERSING MECHANISM

Refer to Plate XIII

For list of parts with their piece marks and the material of
vhich they are made, See page

The traversi;xg mechanism consists of a circular rack fasteneé. to
the base ring and meshing with a pinion, vhich Is operated by a handwhesl
through, a worm and worm vheels The pinion; meshing with the rack, is keyed

40 the lower end of the vertical traversing shaft. Tnis shaft has its

\
v

lower bearing in the traversing shaft brackst, +hich is bolted to the

racer, and its upper bearing in the traversiug jzear case, which is bolteu

to the left side freames The worm whesl, keyed 5c the wpper ead cf the shal

™
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is in mesh with the worm which is keyed to the worm shaft. The worm
' C

shaft has Both of ite bearings in the gear case and a handvheel on one
end« 'The worm wheel, worm, and worm shaft are inclosed in the gear cases
The' gea’r' case cover has a lug to 'bake’ the leveling screw bearing pin of
the sight..

{
SECTION F -~ ANTI-FRICTION DEVICE,

Refer to Plate XIV.

For list of parts with their piece marks and the material of
vhich they are made, ses page

The anti-friction device is designed to relieve the load of the
tipping parts from the mam trunnion and ease the elevating and depr;as’s:'mg
of the gume It donsicsts of two small trumions, bearing supports, adjus*t-’-‘
ing screws, and Belleville springs.

The xﬂ}eight of the tipping party is suppor"-ted on the small
trunnions and ’cra:asmitt'ed to the Belleville Spr;'ings by the bearing ,supﬁorts
and seata. The adjusting screws ars tightened up until the crddle trum=.
nions have a clearance in the side {rame bearings at all poiﬁts. '.[h:{s
makes the entire elevating load come on the small trunnions and reduces

of \

the handwheel load. When the Howitzer is fired the Belleville springs are

compressed and the firing load comes on the side frame bearings.

SECTION G -~ AMMUNITICN CRANE,

Refer to Plate XXVII,

For list of parts with their piece marks and the material of

vhich they are made see page

Two ammunition cranes are bolted to the rear corners of the

loading platform for use in hoisting ammmition from the ground or am-
mnition table, to the loading tray» -
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For hpisting the TOOLpétﬁ.ﬁd projectile, the shot tongs Shbu%d'
be pinned directly to the 0pen~socke'b at the end of the wire ropes For
use with a heavier projectile an cxtra sheave block with a crame hook _
attached, is provided. The Wwire rope with the open socket attached; ma;r
'Ee passed through the block, by removing ome of the plates, and pinning
to the msts The shot tongsshould then be placed on the craﬁe‘hook.
These two arrangements are shbwn on plate XXVIZT,

A section 'bhr_?ugh the drum, gearing anoll friction maf etygrd§vice5
is éhown on plate XXVII, The crunks may be released with the load in
‘any positien; .and by virtue of the frio‘aion safety device, the mechanism
will not overhauls The pawl should at all times be left in mesh with the
{'a-bchet- To insure proper functioﬁing, this mechanism, should be kept
well lubricateds The oranks and the mechanism housed in the drum bracket

should, under no circumstances, be dismantled in the fields

' SECTION He ~ CAR PROPER,

Refer to Plate XVITI,

For list of parts with their piec.e marks and the material of
which they are made, see page |

Tae car proper serves as a treamsport for the traversing parfs
of the mownt, outrigger floats, foot plates and for the crossties and
built up H=beams of the foundation platforms When lowered on the founda-
tion plétfom,, it serves as an emplacements

The car proper consists of a drop frame type of body; with ends
built up of structural steel plates and shapes with,a cast steel center,
mounvted; on two six-vheel r:éilv:ay trucks: It is equipped with four screw

jacks,. vhich are used first to raise the cer sufficiently to allow th>

ground ‘platform to be plaéed in position under it, and then %o lower tho
- B AR
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car wmntil its weight rests on the crosstiésAand through them to the
built up H=beams which are spiked to0 the rail ties. There are also wight
outriggers which are set out egainst wooden floats swnk in pits and pack-’
ed by earths The outriggers serve to keep the mount stationary during
firing.
\

The over-all dimensions of the car body ends, which as stated
above, are built up of structufal steel shapes and plates, are, length
12 feet 7.5 inches, width 8 feet, 5.5 inches. The underframe is com-
posed of two center sills, four intermediate sills, and four side sills
connected to & base plate in the center of the car, which forms the lower
loevel of the car vodys These sills are tied $0gether at each end by
’channel and sills, and cross braced by a body bolster 5 feet. 9.5 inches
from each ende The floor plate covering the sills comsists of four stoel

J
platess A step and & hand hold or grab irom is provided at each corner.

§ECTION I = Trucks.

Refer 4o Plate XXXII,

For list of parts with their piece marks and the material of
which they are made, sSee page

The trucks, of which there are two, are of puilt up type,‘the
frame being made up of plates and steel castings. The center portion of
the frame is a steel casting forming a bolster and is riveted to thenside‘
pieces. Separate MeC.Be center plates are riveted to the top of the
bolsters. Side bearings, coﬁsisfing of eteel plates held iﬁ position by
cast recesses, are placed on 45~inch centers. The vertical distance from
the side bearing surface to the center ?late'io 275 inches., Steel cact-

, .
ings are riveted to the side.plates whirch form the pedostals.



The journale are standard M.C.B., 53 x 10", and 28-inch vhepls

of rolled steel are pressed on the axles.

The loadiné on the trucks is transmitted o the Journals by)
' semi-elliptic springs aand equalizers. The equalizers bear on the journal
boxes and their ouber ends are supported by coil spvings held in place by
the pedestal castings. ’

Inside hunz brakes are aprlied on four wheels of "each trucke
The brake bsems are M.C.B. No. 4, trussed typey; with shoes keyed to heads.
The beams are aung from brackets cast on the truck frames. Separate cast
steel lugs are rivited on both sides of the bolster for connecting the

dead lever guides on one side and the live lever guides on the other.

SECTION J - BRAKES.

Refer to Plates XIX, XX, XXI, XXII, XXIX, XXX, XXXI, XXXIII.

Fo} List of parts with their piece marks and the materialfof
which they are made, see page

The car is equipped with both hand and airbrakes operated by the
same system of levers and so arranged that either can be applied independ-
entlys It is necessary to apply the handbrakes at each end separately.
‘The airbrakes are connected by the train line pipe and operated sim-
wltaneouslys Detached brake cylinders and reservoirs, Westinghouse type
D, 10 x 12", (See plates YXIX and XXX) are provided with X-2 triple valves
(gee plate XXXITI)s There is also a centrifugal dirt collector (See plate
XXXI) and the necessary pipes, valves and connections for freight car
equipment.

Plates XIX and XX show the arrangement of brake parts at either
end of the mounte From these plates it will be seen that the handbrakes
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can be applied without disturbing the piston in the brake-cylinder-
the piston rod being made up of tubing im which tue cylinder puéh rod
slides. It will be further noted that the handbrake staff is comnected
%o a horizom%al lever by means of a pull rod and chaines The horizontal
lever is connected to the brake cylinder on one end and to the truck
live lever on the othsr end by means of rods and levers.

The reservoirs are equipped with a valve operated by & rod
which can be pulled to release the air brakes quickly when desired.

The triple valve governs the flow of air, allowing air to pass
from the train line into the reservoir and from the reservoir to the
cylinders. When pressure in the train line is reduced, the triple valve
admits air from the reservoir into the cylinder, and when pressure in: the
wrain line is again raised, the tripie wvalve closes the passage of air
from the reservoir to the cylinder, and at the same time allows the air
in the cylinder to escape into the atmosphere. This automatically re-
leases the brakes. The reservoir is egain recharged from the train line
t0 the required pressure. These cperations are effected by opening or
closing of ports in the triple valve by variations in the air pressure.

A dirt collector, located between ths triple valve and the train
line collects dirt from the air before it passes into the triple valve.
The dirt thus collected may be blown out of the dirt collector by open~
ing a valve at its bottom.

SECTION K - DRAFT GEAR AND FRENCH GOUPLERS,

(a) Draft Gear. Refer to plate XXXVII,

For list of parts with their piece marks and the material of

which they are made, Sce page v
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The draft gear is known as the Westinghouse ﬁfiction Typea
The Westinghouse frﬁ.ction parts are enclosed in a drum.which is so applied
between cast steel draft lugs to roceive the buffing and pulling shocks.
The coupler is Gould Coupler Company's pattem Z-201 .
{b)  To Couple the Car.
One man Jréqu.il‘sdu
Tools needed, nones
Car pusher can be used if locomotive is not
availiabnle.s

(1) Set the handbrakes on car enough to keep-it from moving easily
when bumped .

(2) Gper the kauckle on car by lifting the handle of the uncoupling
levers, This movement will first unlock the karuckle so it can be pulled
open, but continuing the movement of uncoupling lever will throw the
knuckle open without the necessity of going in fromt of or between the
cars. When the kauckle of either car is open, it is only necessary to
Bring the cars together until the open knuckle closes, aéa it will lock

autoratically. \

(c) To uncoupls car.

(1) Reise the wncoupling lever on otmne car enough to release the
knuckle and the cars may be pulled apart. -

(d) French Cauplers - Refer to Plates XXXV and XXXVI,

For list of parts withiheir piece marks and the material of

which they are made see page_“;_~*m,
The bumper blocks are of white oak, each secured to the end sill
channels by six l-~inch diamefer and two l.5=inch diameter bolts. To

these blocks, ths buffers, safety dhains and parts of the drafit hooks are
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fastened s shown on Plate XXXV.

The screw couplers, safet§ chains and buffers conform to the
standard now adopted for U.S. Government freight cars in France. With
this arrangement and when the car is connected to the ammumnition car
or some cther car, the couplers draw them together, producing compression
in the buffer springs.

At each cud of the car there are two different itypes of buffers,
one with a flat bulfing surface and the other with a curved surface.
Similar buffers are located diagoﬂally opposite on the car in order that
when the cars are coupled together, the flat buffer of one car will butt
against the curved buifer of the next car. This is done to prevent
damage to buffers when train is rounding a curve.

The buffer housing, which coantains the compression spring and
acts as a guide for the bufifer, is bolted to the bumper block'b; fOuﬁ
bolts+. A buifer plate however, is placed between the buffer housing and
the bumper block to give a better bearing surface.l The large end of the
spring referred to abcve rests against a circular plate and the small end
against the buffer. In order to prevent the spring from pushing these
two apart, a 1.875-inch diameter pin is provided which has a head at one
end ama& at the other end a key projecting through the pin and a collare
The above mentioned c¢ircular plate sets up into the buffer housing far
enough to allow clearance between the bumper block and the buffer plate
for the collar and key, but it is prevented from being pushed back hy a

cast steel ring bolted to the buffer plate.

The draft hook projects through the bumper block, end sill, and
cast steel draft spring stop, to a cast steel block which is held to it by
B put and split pine This latter block is guided by lugs on the center
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%ill and takes the thrust: of the compression spring vhich is seated
at its large end on tho draf+ spring stop riveted to the‘center i1l
of car. The draft hook is also guided by anctiaer cast steel block resi-
ing against the'draft hook plate and bolted to a bumper block. The
shoulders of the draft hock butt up against this block when released,
thus stopning its inward motion.

The screw coupiing is fastened by a pin, with cotter, to a
hole in the draw hook. Tt ceonsists of the yoke attached to the draw
hook, a clevis ¥ or hooking to the next car, and a right and left hand
screw o draw the yokss and clevis together. Attached to the middle
of the screw is an arm with a ball at the end which is used as a handle
to operate the screw. The right hand threads on one side of this handle
screws through a pin holding the ybkes together. The left hand threads
on the other side of +the handle screw through a similar pin connected %o
the clevis. Thess pins are held in place by cotter pinse A screw coupl~
ing is provided at each end of the car, but when the train is made up,
only one coupling is used atl each connections When not in use, the loose
end of the coupling is swuag on @ hook attached to the draft hook plate
under the bumper blocks.

safety chains, one on either gide of the draft hook, serve as a
coupling in case the screw coupling or draw hooks are out of order. These
consist each of a chain and hook fastened to car by an eye bolt. The eye
bolt passes through the bumper block and end sill, and are held in place
by nuts with a split pin. To allow 2 little give to the chain,]fOur spring
washers are inserted between the end sill channsl and the'nut. A cast
steel guide bolted to the €Umper block apts as & stop and guide for the
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oye bolts and chaina
{e) To Couple Cars. Refer %o Plate XXXVIe

'

One man required.
Tools needed; none.
Car pusher can be used if locomotiwve is not available.

(1) set haad brake on stationary car (not completely, but enoug£
50 that car will move only slightl§iif bumped), and bring the cars as
close together as buffers will allows

(2) sStencdicg Lefween cars, inside of buffers, lift one of the screw
couplings from the heck wnder bumper block and hook staple on draft hook
of other car. (If the staple does not reach tae hoolk, the coupling will
have to be lengthened by turning the scraw with handles)

(3) Tighten screw wtil there is just enough coupression in the
draft hook and bufler springs to make cars ride easilyes The scrow can
be tumed easily by raising the ball attached to end of handle in the
proper direction until it will fall by its own weight, thus completing
one turms By repeating above operations, the required amownt of turns
can be made.

(4) Hook the safeiy chains of ome car to the chains of the other
cars

(5) Connect air hose and open angle cocke

(6) Release handbrake.

(f) To Uncouple Cars.
Reverss the process of coupling described above, taking care

thet the screw coupling is screwed all the way out before the staple is

hung on the hook.
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SEGIION L. - JACKS
Refer to Plato XXV,
(a.) For 1ist of parts with their piece marks and tde material of

vhich they are wade, soe page

Four bullt in jack screws are located in the corners of the
base plate, directly above the rails of a stapdard gauge track.

Each jack cmsists of a ram, screw, nut, screw gear, pinion,
pinion stud, ratchet pawl, ratchet housing and lever.

The ram carries A nut into which the screw works. On the upper
end of the scresw is a screw gear meshing with a pinion tn the pinion stud.
A ratchet meshing with the pinion is turned by a ratchet pawl attached to
the ratchet housing, which in turn is operated by a long hand lever.

There are itwo jack blocks, 9 inches wide, 8 inches high and 5
fset 6 inches long, pfovided with each car. These blocks placed across
the rails act as bearings for the jackss In order to raise the car, the
jack blocks aré-placed across the rails so-that the two jackscrews at
each end will rest upen them.

Four 20-inch, 25-ten auxiliary jacks haviné a total rise of 9
inches, are carried on each railway car and weigh“approximately 95 pounds
each« They can be used for emergency purposes or in case the rogular
jacks are out of order.

() To raise mount with screw jacks, refer to plate XXV,
Two men required on each set of jacks (four if both
ends of car are to be raised)

Tools needede
4 Jack leverse
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(1) Place juck blocks across rails uader jacksy The faces
of the block with the bearing surfaces should be next to the rail and
jack screws.

(2) Tum jack lever until ends of jack screw bear on the jack
blocking. Be sure the jack bFlocking is correcily placed so as to give
gooﬂ bearing - on rails and continue turning levers wntil car is high
enough to permit the fouwndation stringer to be placed uader the bass
plate, then put in the foundation cross beawms.

(c) To Lower Car. Refer to plate XXV.
Reverse procedurs as outlined in (b) above.
(a) To Raise mownt with auxiliary jacks. Refer to plate XXV,
Two men required.
Tools needed:
4 Auxiliary Jacks.

Y 4 Wood blocks about 4 x 4 x 4.

(1) Arrange blocking directly under seats of tie rod bracket
castings . The top of this blocking should be abéut 9 inches below the top
of the rail in order to get the jacks uﬁder the mount.

(2) Place auxiliary jecks on these blocks; arrange pawl so that
jack will raise when handle is iowered; insert handle in socket and raise
by pumping watil jack engages with lower surface of base plate. Operate
jacks until mount is raised sufficient to place foundation.

(3) Remove jacks after foundation is placed.

SECTION M - FOUNDATION
() Descriptions Refer to Plate XXIV,
The fowndation is intended to take the load off the car

trucks and transfer it directly to the ground through rail ties.
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It is made up of four cross beams which support the side,

intermediate and center sills of the car, énd wvhich in turm transmit the

- 5¢ Two lines of H-beams placed parallel to and outside of the rails
on each side of the tracke Each line of beams is composed of two separate
channel irons bolted to each other and éﬁiked with screw spikes to the
rail ties in order 1o prevent movemento.

The material for the foundation platform is stored on car in
fromt of ammmition tray. On the car the H-beams are placed at right angles
to tha tracks In tack of the beams, the crossties are placed. fhese beans .
and crossties are blocked in front by the outrigger brackets, in back by
the loading tray, and on the sides by the outriggerss On top of the cross-
ties the jack blocks are placede These ars held in place by fastening the
rope attached to them, to the loading tray legse

(v) To place for firinge - Refer to Plate XXIV,
men nee@ed.
Tools requireds:
3 - 2 x 4" timbers about 3" long, for darrying H-
beans.s
1 - Wrench, double, 0.625 and 075, U43F.

The track at the location where the gun is t0 be placed should be
previously prepared. The rails should be leveled up and the ballast tamped
well under the tiess

(L) Remove fowmdation jack block from car platform and place across
he rails with center lines directly under the screw jacks.

(2) Raise the car by means of the screw jackss (See Sects I, Division
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(3) Remove foundation stringers from car platform, two to be
placed on either side of the track.
(4) Place the siringers under the flange of the base plate as
near the rail as possible and parallel to the track with the ends of the
gtringers on either side of the track approximately ocpposite each other.

(5) Connect the stringers at the center by four «75 x 14375

'bc;lts .
(s) Remcve the cross beams from the car platforme
Y
(7) Flece the cross beams under the side sills of the car, rest-

ing on the foundation stringere
(8) Lower the car by means of the screw jacks until the center
portion of the base plyte rests on the foundation stringers and the ends
of the side, inteimediate and center sills rest on the cross beams.
() Serew vup jacks until they clear blocking by at least one half
inch before firing.
(c) To Discssemble foundation and load for carryinga
8 men refuireds
Tools needed:
1 wrench, double «625 and 75, U43F
2 Track wrenches, 4712C
1 Crowbar, 1243A.
To disassemble, reverse.procedure outlined in (b) avove.
To load the material on car platforms for carrying, proceed as follows:

(1) Place crosstiss on cer platform against ammunition tables

The ends of the crossties should be perpendiculaf to the tracks.

(2)  Place H~beams with webs vertical next to crossties,
(3) Place jack blocks on crossties and lash to legs of ammmition
tablee
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SECTICN Ne ~ OUTRIGGERS.

‘(&) Description Refer to Plate XXIII.

For list of parts with their}piece marks and the mataerial of
which they are made see page

There are eight outriggers furnished with each mount wiiich
form braces to prevent the mount from tipping over or from sliding on
the foundation nletform when the guy i8rbéing fired.

Tne four end outriggers, which are fastened, both whea and
when not in use, to a socket on the side of the car, should be used when
the gun is fired within the sector, 45 degrees to the right or to the
left of the longitudinal center line of the cars They are each made uﬁ
of 6~inch hot drawn. Shelby steel tubing with an adjusting sctew on one
end and an eye and pin on the othere. The adjusting screw has a ball on
the end and can be screwed in or out of the nut strut end with a steel
vod, which fits into holes provided, next to the ball. The fixed end of
the outrigger rests in a.socket casting on the car side and the tall of
the adjusting screws:rests in the foot plate used to distiribute the load
over the wooden float. From the nut strut end to a bracket on the car,
directly below the outrigger bracket, is a tie rod. As the center line of
the outrigger strut does not pass through the trunnions of the gun, there
is an overturning tendency vhen the gun is fired normal to tracke The
purpose of the tie rod is {0 counteract this tendencys

The four side outriggers, which are also fastened to & socket
on the side of the car, should be used when the gw is fired within the

sector 45 degrees to the right or left of a cross center line of the car.
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They ard the same in every respect as the end oubriggers.

The footplates are of cast steel and are used to transmit the
tiurust from the struts to the floats. Their lower surfaces are smooth
and the upper parts have sockets to receive the béll ends of the struts.

Fach float is built up of two layers of blocking so as to dis-
tribute the Zoad from the strut over 20 square feet of ground surface.
The lower layer is composed of fine white oak blocks and the upper layer
of three blocks, all bolted togethes. There are two angle guides bolted
to the upper surface of the floats for guiding the foot plates.

When not in use, the floats and footplates are placed on the
car platforms The floats are piled in an inclined position against the
ammunition trough in the rear of the car. The footplates.are piled on
the front platform of the car and lean against the ammunition table.

The float lashing, for holding the floats in position (See
Plate XXVI) while in transit, is composed of five wire ropes fastened to-
gether by steel rings and tumbuckles. When the floats are loaded in
traveling position, two of the wire ropes, held together by a tumbuckle,
are passed around the lower part of the floats and secured to the am-
mmition table by steel rings. At the upper part of the float two more
wire ropes are passed around, also held together by turnbuckles, and se-
cured to the ammmition table by steel rings. The upper lashing is held
in place by the angles on the sides and by another wire rope in the rear
fastened to the platforms Turning the tumbuckles tightens the ropes and
holds the floats in place.

The footplate lashing for holding the foot plates im position
while in transit is composed of one wire rope with a hook on one end and
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& turnbuckle on the other. When the plates are loaded in traveling posi~-

tion, the rope is fastened to the lower angle of the ammmition table and
run diagonally aleng tae foot plates, from the bottom rear to tge top fromt.
They are prevented frOm sliding forward by an -angle at the front. Turning
the turnbuckle tightens the rope and holds the plates in places

The struts and end tie rods are fi#ed permanently to the sockets
on the mount and vhen not in use are swimg around and hung on the side of
the mounts The center tie rods are taken off and placed on top of the
1oading platform in back of the front ;mmunition table.

(b) To Place an End Outrigger for Firing.
Six men required.,

Tools needed:
2 = 2+ X 6« inch boards, 8 ft. long.

1 - sling of rope about 30 ft. longe.

2 - Shovels, 88194

2 - Picksp U51A

1 - Long handled shovel

1 - Axe, U51D

l.~ 04875 diometer x 24" rod to turn strut adjusting screw.
1 - Crowkar, 12434

1 - Hammer, U48F

1 -2 x4 timber, about 5' long, fnp“tampihg earth
1 - Rule

1l,~ Tape neasure

4 - Stakes

1

1 x 2. board, exactly 90 inches long.

(1) Move tie if necessary and lay off oblong on ground 60" x 35'".
so that one corner of the long side is 56" from center of moﬁnt, and 28"
from center line of trucks and the other corner will be 108" from center

line of mount and 68" from center line of trucks.

(2) Dig a V shaped pit until sides meet at a depth of 90" from top

of car platforme
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(3) Loosen up turnbuckle of footplate lashing; and remove all foot
plates from platform and place them on ground in a convenient place.

(%)  Unhook flout lashing and throw to one side away from floats.
Festen sling arouwnd upper float. Slide it doms skids to ground and place
it in pit with its under surface resting on rsar or sloping part of pit,
and with engles s8till horizontal,.

(5) Place a foot plate with its under surface bearing in the center
and betweem anglec on the float.

(6) Lift outrigger strut out of carrying bracket and swing it around
on the socket casting and tum adjusting screﬁ up in the strut so as to
mke it as shor;:. as possibles If it is difficult to tum the adjusting
screvw, the 875 inch diameter rod should be used which fits in the holes
next to the ballend. Swing end of outrigger around until the ball is
right over socket of foot plate and turn adjusting screw out until the ball
bears against socket and causes compression in the strut.

(7) Remove tie roduf rom car and fasten to strute Turn the tum-
huckle wntil rod is tights

(8) Pile earth against the part of uader surface of float which
projects above the ground level, tamping well to give a good bearing for
the whole wnder surface of float.

(c) To Place a Side Outrigger for Firing. Refer to Plate XXIIT.

Six men required.

Tocls needed:
same as for (b) above.

(1) Lay off oblong on ground 80" x 55Y% so that one comer of the
long side is 100% from center line of mount and 12Bv Yack from center line
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of trucks, and the other end is 155" from center line of mount and 128"
back from center line of truockss

(2) Dig a V shaped pit until sides meet in the center of the pit at
& distance of 90" from the top of car platforms

(3) Place floats and {oét plates in the same menner as for end out=
riggers.

(4) Swing outrigger from mount, and tum adjusting screw out until
the btall end bears against swocket and causes compression in the strut.

(5) Romove center tie rods from car platform and connect to tie ;od
studs, &l lowing rod to drop down to lugs on lowsr part of outrigger beem
and adjust turnbuckle until pin can be inserted in the holes in lugs.

(6) ©Pile earth against part of under surface of fléat which projects
above the ground level, tamping well to give a good bearing for the vhole
surface of floate

(7) . Remove remaining floats, if there are any, from eand car plat-
form and place them in a convenient place out of the way.

(d) To> Adjust Screw on Outriggerse Refer to Plate XXIIIs
éne man required.

Tools needed:
«3875 diameter by 24=inch rods, 106B

After the gun has been fired it may be found that the outriggers
have packed the earth under the float and that the struts do not bear
firmly against the foot plates. After every firing, the adjusting screws
should be turned out if necessary, in order to make firm bearinge. As
stated above, the adjusting screw should be turmed out by means of the
W875=inch rods which fit in holes next to the ball end of the strut.
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(8) To AdjustiFloats. Refer to Plate XXITT,
Four wmen required.
Tools neededs
«875 diameter by 24-inch rod, 1068
1 Crowbar, 1243A
If the movement of earth under the floats continues, as the
firing goes on wntil the adjusting screw; have reached their outward limit,
earth or blocking will have to be placed under the float to give a new ,
btearing surface. To do tiis, proceed as follows:

(1) Turn adjusting screw up in the struts as far as it will go.

(2) With crowkars, move the foot plates and floats up toward the
car keeping their inclination the same as before.

(3) Hold the floats in this position by means & wedges and fill in
the back of floats with earth or blocks until the whole wnder surfacé of
the floats have a firm tearing. '

(4) Turn adjusting screw out again to give compression in the strut.
It may be necessary also to adjust the length of tie rod om side outriggers
whick can be done by turning turnbuckle.

(£) To Place Fnd Outrigger strut for Carrying. Refer to Plate XXIIT

Four mea requireds
Tools needed:

0.875 diameter by 24-inch rods 106B
Hammer, U48F.

(1) Remove pin with split pin holding end tie rod to outrigger
strut, swing tie rod around and heng it on bracket on side of the mount.

(2) Turn adjusting screw up on the strut as far as it will go.

Swing fres end of strut around and hang it on bracket on side of mount.
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(g) To Place Side Outrigger for Carrying. Refor to Plate XXIII.
Four men required.
Tools needed:

1 Harmmer, U48F
«875=inch by 24-inch rod, 106B

(1) ' Remove pin connecting side tie rod to outrigger strut; remove
tie rod from bracket and place on car platforms (See Plate XXIII).
() Turn adjusting scrsw of strut up as far as it will go, thus
allowing strut to swing free of foot plate.
(3) Lift free end of strut and swing arownd on 40 top of base
plate insi&e of outrigger support. )
(h) To Place Floats and Foot plates for carryings - Refer 10
Plate XXVI,
8ix men requireds
Tecols needed:
1l sling of 1l-inch rops about 30 ft. long
1 wrench, double, 04625 and 075, U43F
1 pinch bar »
1l crowtar, 1243A
(1) Lay foot plates to one side, rgise first float with crovvar
and then slide float up skids on to rear platform of car. Place float
with long side against ammmition trough, and angle side out, angles being
vertical. (See Plate XXVI)
(2) Place second Lloat as above 'with the under surface of same
resting against the angles of the first float.
(3) Continue loading floats as in (2) wntil the last one has been

placed on the mount .

(4)  Last floats together as described in (a).
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(5) Place foot plate on left front of car in inclined position
resting against ammmition tablee

(6) 'Continue loading remaining foot plates &a in (5) until the
last one has been placed on the mounk.

(7) Lash foot plates together as described in (a).

SECTION O. = AMMUNITION HANDLING

Refer to Plates XV and XXVII

A triplex block lowers the ammunition from the ammunition car, in
.the rear of the mowmt, to the ammmition trough bolted to the platform of
the Howitzer care The upper surface of the tray is built on an inclinse
do that the ammumition can be 9l1id on to a tables This table will hold
seven projectiles. The crane (See Secte G ) hoists the ammmition from
the table to the loading tray on the traversing part of the mownt. &n in-
¢line trough extends from this tray to the breech of the Howitzer. Two
men then push ths projectile down the inclined surface into' the bresch of
the howitzer.

SECTION Ps -~ WUZZLE SUPPORT

(&) Description. Refer to Plates I and II.

For list of parts with their piece marks, and the material of
which they ars made, see page

The guw when traveling, is held firmly to the mount by a muzzle
supﬁort and bands The muzgle of the g rests on the muzzle support which
in tum is supported by the ammmition troughs A wire rope is passed over
the muzzle and to fhe ammmnition trough by a2 band latch and hinge. On
one end of the wire rope 2 stud 1s fastened in an open socket. This stud
fits in a hole in the band latch and has a nut on ite By tighteniné this

23176
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nut the rope holds the muzzle of the gm on the muzzle blocke
(v) To Place Muzzle Support e
One men required-
Tools needed:
1l - %7-iach pliers
1 - wreach, double, 0375 and 1., U43G
(1) Depress gun to 0 degrees elevation and traverse to O degrees
azimuth, haviag muzzle support block in place.
(2) Place gua band over muzzle of gwn and fasten‘to band hinge on
one side and band lasth stud on other side.
.(3) Screw up nut on band latch stud until band is tight on muzzle
of gwe
~SECTION O - CHESTS _

One %00l chest and two armament chests are carried with each mount.
They are made of .062-inch steel, reinforced by angles on the outside. The
plates are flanged at the corners to connect to adjacent plates. Two flat
straps riveted to the bottom by countersunk rivets serve 10 protect the
bottom of the chest.

The covers @re hinged to the back of the chests and have catches
on either side to hold them opens The coyers are locked by a lock holt
at each side and by Yale lock in the middlee The chests are equipped with
handles ¢an each end.

The tool chest is 4C-inches long, 20-inches wide and 24-inches
high. It is equipped with one tray which rests on shelf angles. This chest
is carried on the right end platform of the mount alongside of the loading

trough vhen traveling. Lug angles bolted to the floor plates preveat it

from shifting,

23175
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The armament chests are 4€~inches long, 20-inches wide and 12-

inches highe They are equipped with two trays placed oa top of eaca
S oand suoperted oa tae chiest bottome

Vhen the meunt is trgveling, thess chests are placed on the front
of the car platform just in uaék of the ammmition table. They are held
in this positica with angles waich are bolted to the floor plates.

The chests éhould be removed I rom mount when in firing positiem,
and placed in some convenient place.

SESTIMN, R = CAMOUFLAGE,
(a) Descriptlon. Refer to Plate XXXIV.

The mount way be camouf laged, using the five color system
following the foliage Jesign, with color key in black and white shown on
Plate XXXIV,

The object of this method of painting is to break up the ldrge
surfaces into a nunber of sﬁall sections so as 10 produce the appearance
of a cluster uf shrubbery wiih‘patches of light and shadow.

To completely camouflage the mount, it should be covered with a
semi~transparent caumcu” lage canopy of tent form similar to that used for
tye 12-inch Gun Reilway Carriage shown on drawings Class 86, Division 22,
Drawings 1, 2, and 3.

(p) Paints.

The paints to be used are the UsSsGovernment Camouflage Paints

prepared for the five color system and in the proportioi as follows:

applied over 8 coat of Ordnance Grey and rever on bare metal.

1 Brown Nos 4041 =10 parts

2  Yelliow 4043 3 "

3 Cream 4043 5 "

4 Green 4044 10 "

5 Mauve 4046 2 "

6 Black 4045 1 " 23176
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The paiﬁt nuubers referred to above are the U.S. Government
Faint numbers. The parts referred to indicate the relative amounts of
raints of the different colors which will be requirsd to camouflage one
12=inch Howitzér Railway Mounte.

Each color, for convenience, Should be furnished for use in one
gallon "friction top" cans with handlg. Paints should be furnished in the
cans, mixed ready for use. When paint becomes too thick and it is necessary
to thin, use linseed o0il and turpentine for that purﬁose, being careful
not to use too much turpentine.

(c) To Apply the Paint.

To apply the paint the surface shouvld be free of all sand,
cinders, dirt and oile Paint formerly applied and adhering firmly to the
surface need not be removed. The section to which the different colors
are t0 be applied are then laid off in accordance with the design showm
on Plate.

After the mount has been properly marked ofi into the different
sections, the colors should be carefully applied, care being taken to in~-
sure an even smooth coat, After the dififerent colors haye been applied
the lines where the colors meet should be covered with a black band abvout
one and one quarter inches wide. Rrecautiohs should be taken to sse that
the paint is dry and hard before permitting anything to come in contzet
with the rainted surface.

(d) To Remove Paint.
The paint may be removed by turpentine or by the use of a paint

+orch if care is taken in the use of the flame.
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PART IT - INSPECTION AND MAINTENANCE OF THE MOUNT,

=

CECTION A = 'Care af Recoil Mechenisms
(a) The recoil cylinder should be emptied and refilled once every
three months and ;r.horoughly cleaned once every 8ix months or oftener if

conditions require it =
§

The liquid ini'the recoil cylinder is 2 solution of eBual parts
glycerine and waters The density of the liquid should be 1415 and should
have & neutral or alkaline reactiom, caused by adding caustic soda or

caustic potash, chemically pure. A hydrometer, vhich is kept in the ar-

3

mement chest when'not in use, is furnished to0 test the solution for density.

e

This liquid a*houl& be filtered through & clean piece of muslin or linen
.before usinge The glycerine should be kept in closed cans, provided for
the purpose, and be carefully ‘protected from dirt, sand and g1~it. Liquid
drawm from cylinders and containing sediment must not be used again until
it has been allowed to settle for not less than 24 hourse

!
(b) To dismount recoil mechanisme Refer fto Plate VII,
\ .

The dismounting of the recoil mechaenism should neve\r be wndertaken
in the field.
Four men required, one cylinder at a time.

Tools needed: ‘
Wrench, double 0.625 and 0475, U43F
Bucksets
Can
Screw driver; U45W '
Wrench, singles 425 nuts, U596D -
Spemner wrench, recoil cylinder follower, U5964
Wrench, stuffing box and cylinder head, U596C
Wrench, recoil cylinders, U596B
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| (1) Elevate the Howitzer 5 degrees, remove drain rlug and drain
liquicd from cylinder into buckets, 16.25 gallons in both cylinders.

(2) Remoye locking screws from piston rod nuts and take off piston
vod nuts, rear.

(3) Remove air from recurerator by w:Screwing emptying valve on
rear end of recuperator cylinder.

(4) Slide Howitzer back until the lug on the rescil band clears
the end of piston rod by about 6 inches and take of f piston rod aut, front.

(5) Unscrew stuffing box; draw it off piston rod; remove follower,
gland, and packing, and screw follower and stuffing box back into the
cylinder-

(6) Remove cylinder head, weight 174 pounds.

(7) Draw piston rod with pistaj out through cylinder head end of
cylinder. The weight of piston rod with piston is approximately 392 pownds;
care should therefore be used in handling its

(8) Unscrew recoil cylinder and slide cylinder outs The cylinder
weighs 628 pounds.

(9) Stuffing box, follower and leather washér may be removed. Lock-
ing screw need not be removed.

{c) To Assemble Recoil Mechanism. Refer o Plate VII.
The assembling of the recoil mechanism should ncever be under
takeh in the fields
Four men required.
Tools needed: ,
Wrench, recoil cylinders, UL96B
Serew driver, U455

Wreach, recoil crlinders, U596B
Wrench, stuffiag box, and cylinder head. USG50



ol Dua

Wrench, single, 4.25 nuts, U596D

Screw driver, U45W

Wrench, double, 04625 and'0a75- U43F

Hand mallet. U47AN |

Brass rod 0.312 (5/16) dlame'cer by 12 inches.

Glycerine and water solution (elt"xer new or used)

Hydrometer (if solution is new)

Filling fumel.

Can

6 rings of 0375 inch Garlock packings. !
(1) Insert recoil cylinder in cradle and push it through mntil
+ threads on cylinder come in contact with threads on cradles Turn cylinder -
with wrench on flats at stuffing box end until cylinder flange bears firm-
ly on cradle and notch in flenge at stuffing box end lines up with hole
in cylinder for locking screws.

(2) Screw locking screw in cradle. ,
(3) 1Insert piston rod in cylinder and place leatner washer; stuffing
\ . \ !

box,” washer; stuffing box, with gland and follower in place, and piston
rod nut (front) on rod when it is pushed through stuffing box end of cy-
linder. Screw stufiing box in place and push piston rod to rear through
‘recoil band, advancing pistbn rod nut, wntil the distance from the end of
the threaded end of rod to the rear end of cylinder equals 24.375 4 0.0L

inches. |
(4) Loak‘ the front and rear piston rod nuts.
‘(5) Pack the stuffing box ;s per instructions wection Ay division e
(5) Wi'tﬁ leather washer and recoil cylinderhead bushing ia place,
screw on cylinder head. .
(7) Fill cylinder with the glycerine and water selution, using fill-
ing funnel prescribed as per instructions section 4; division d.
) (a) 'fo Fill recoil cylinders. Refer t.o Plate VII,
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Two men required.
Tools needed:
Wrench, double 0+625 and 0.75 U43F
Rilling Fuanel.
Glycerine and water solution (either new or used)
Hydromeier (if solution is new)

(1)  Set Howitzer at O degree with recoil band against stops on
cradle and remove filling plugs.

(2) Tnsert filling funnel and fill to overflowing with solution
of glycerine and water. Allow escape of air, refill, remove funnel, and
screw illing plugs tight.

(e} To Pack Stuffing Box. Refer to Plate VIT.

One man required.

Tools needsd: ’
Spanner wrench, stuffing box follower. U596A
Hend mallet, U4T7AN
60 rings of 0.375~inch Garlock packing.
Screw driver, U45W
Wrench, sirgle, 435 nuts, U50D
Wrench, boxs U4:3D )
Brass rod, 04312 (5/16) diameter by 12 inchese
Can
Wrench, double 02625 and 0«75 U43F

(1Y Elevate Howitzer 5 degrees, remove drain plugs, and drain

liquid from cylinders to¢ buckets, 15425 gallons in both cylinders. Elevate
Howitzer to O degree elevations |

(2) Allow air to escape from recuperator cylinder by wnscrewing
exhaust stem in valve rear end of cylinders.

(3) Remove locking screws from piston rod nuts and take off piston
rod nuts, rears

(4) Slide Howitzer back until the lug of “he recoil band cleers

the end of the piston rod by about 6 inches and take off niston rod auls.

fromte
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5)  Unscrew stuffing box; draw it off piston rod; remove follower,
g«8ad, and packing; screw stuffing box 5ack into cylinder and discard
any of the packing ‘bha"c is unfit for uses If any is used to repack, it
should be put in afier new. ‘

(6) To repack, put on the piston rod, one ring of %he packing and -
force it well to the bottom of the stuffing box by brass rod and mallet.
Treat each ring of packing in the same manner, being,careful to break
joints, until three rings of new packiung or an equal amownt of new and
old packing have been inserted. FEnter the gland and follower in the box
and sorew up tight.

(7) sorew piston rod nuts (front) on rods, slide Howitzer forward,
put piston rod nuts (rear) on, and add locking screws.

(8) Fill recoil eylinder as prescribed in section A. division (d)

(9) Fill recuperator cylinder with air as prescribed in section B,
division (d).

”The addition of the leather washer around the piston rod in front
of the stuffing box allows less force to tighten the follpwer than if it
were the plain packing.

The follower should be tighiténed up from time to time. If it is
screwed into the stuffing box too tightly, an unnecessary amount of fric-
tion will be produced on the rod. Vhen the follower is screwed ¥m wntil
tho flange strikes the box, it should be repackeds.

. (£) To Clean Recoil Cylinders.

This operation should not b8 undertaken in the ficld.

Three men required.
Tools needed;
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Wrench, double, 08825 and 0475 U43F
Buckets.
Can ‘
Spanner wrench, r90011 cylinder foilower. USI6A
Screw driver, U45W '
Wrench, single, 425 nuts, U596D
Wrenoh, stuffing box and cylinder head. U596C
Plumbers hand force pump with hoses.

(L) Elevato Howitzer 5 degrees, remove drain plugs, drain liquid
into buckets, and elevate Howitzer to O degrees

(2) Remove locking screws from piston rod nuts’ and take off pistqn
rod nuts, rear.

(3) Release followers a few turns, remove cylinder heads, weight
174 pounds each, amd draw out piston rods as prescribed in ssction A,
division (b)

(4) Thoroughly clean cylinders with kerosene oil forced igto both
ends with pump and wipe the interiors dry with clean waste. Clean the
piston rod and cylinder heads.

(5} Replace piston rod cylinder heads and tighten follower. Screw
nuts in place on piston rod and locks
SECTION B -~ Care of Recuperator. . .

(a) In general. Refer to plate VIII.

i
The recuperator cylinder and plunger should be emptied and re-
£filled once every three months and thoroughly cleaned once every six months,

f

or oftenpr if conditions require ite
| The liquid in the plunger.is the same as that in the recoil
cylinde}. (See seotién A, division (a), sectnd paragraph)
The initiallpressure of the air; with Howitzer in MAttery, should

be 1550 pounds per square inch and of the liauld 1700 poimds per fquare

inchs The pressures are indicated by the pres sure gauges,' on the supov™

Wt k.
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with the pumps If the pressure of the air is not sufficient to re-

twmn the howitzer 1o Wmttéry at maximum elevation 60 degrees and if the
plunger is not full of liquid, pump glycerine solution. into plunger wntil
either normael pressure or a full pluager is obtained, provided that the
variation from 1550 pounds per square inch is small.

If this variation is .large, connect the compressed air tank and
raise the pressure in the air chamber. The amount of space between the
rear face of tge washer, on the front end of the piston rod and the front
face of the stuffipg bdx gland, indicates the amoﬁkt\the pistonjhas moved
toward the plunger, caused by leakage of the liquide When this distamce
equals approximately 5.875 inches, the piston is resting against the plunger,
the.plvnger must be refilled with liquid before this cOnditiOn exists or
serious damage will be dones There should always be a space between the
rear face of the washer and the front face of the gland, even when plunger
ig full of liquid. Because if thg washer is against the gland, there is
nothing to indicate that the liquid pressure is balanced by the air pressure
and any excess liquid pressure may damage the piston rod.

The pull rod bearings in cradle should always be well lubticated.

(b) To Dismount Requperﬁtor. Refor to Plate VITII.

This operation should never be AOne in the field unless it becomes
absolutely necessarys The Howibtzer must not be elevated while the re-
cupergitor is dismounted.

Five men requirede

Tools needed:
Wrench, box U423D
Spanner wrenche U423E

Wrench, double, 125 and le5. U334
Screw driver, U4SAN



il

Socket wrench, U422

Handle, U422H

So%ket wrench, U422D .
-Wrench, double 0.875 and 1. U420
‘Wrench, U423A

Monkey wrench, 6-inch. U45DA
Screw driver, U45AE

Socket wrench, U422C

(1) With the Howitzer at O degrees, open upper stem on liquid
valve until liquid begins to escape, then close.

(2) Depress the Howitzer to -5 degrees and secﬁre by means of the
muzzle support.

(3) Empty air from recuperator cylinder by unscrewing both stems
in air valve at rear end of cylinder. It is very important that:all the air
be allowsd to escdpe before removing any parts.

(4) Slack off the front nuts on the large stuffirng box at front end
i recuperator cylinder in order to take the pressure off of the plunger,
caused by the packing.

(5) Push plunger and piston to the rear with ite yoke until pull
rod bushings are uncovered, holding pull rods in their 6rigina1 position.
(8) Block up wnder plunger at a point just behind the yoke to

support plunger.

(7) Remove lock screw in each yoke bushing.

(8) Unscrew yoke bushings.

(3) Remove pull-rod bracket.

(10) Push pull rods to rear.

(11) Remove yoke bushings.

(12) Pull out the plunger, piston rod, and yoke, which weigh about

r

500 pounds, care being taken to have these parts centered at all times and

to protect the outer surface of plunger.
PRHURY
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(13) Remove piston-rod nut, washer, gland, and stuffing box,
muall, with packing and piunger leather.
(14) Draw out pistons
(15) Disconnect air and liquid piping and remove liquid valve.
(16) Remove plunger protection ring, felt washer, gland, stuffing
box, large, with packing and plunger leather packings
-(17) Removs set screw in cylindsr clamp lock, unscrew cylinder
clamp lock and slide cylinder out %o rear, weizht about 895 pownds.
(¢) To Assemble Recuperator. Refer to Plate VIII.
This operation should never be undertaken in the field unless it
becomes abvsolutely necessarya.
Five men required.
Tools needed:

3 rings flax packing, 30D

Piston washer, leather.« 30B

Spanner Wrench, U423G

Socket wrench, U422C

Socket wrench, U422D

Screw driver, U45AN

Monkey wrencha 6~-inch, U45DA
Wrench. U423A

Wrench, double, 0875 and 1. U43G
Socket wreachs U4R2G

Handle, U42ZH

Serew driver, U45AE

Wrench, double, L1.R5 and 15+ U43BA
Wrenche U423D

10.wring flax packings 27N and 28

2 leather packinge 27H and 28K
Brass rod, 0.437 (7/16) diameter by 12 inchess
Filling funnel

Can

2 tanks of compredsed air.

]
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L
lide cylinder imto housing in cradle, screw cylinder clamp

(1) .

lock on front end of cylinder and lock with set screw. Cylinder weighis

[ @>]

1040 poundss . y
} (é) Place stuffing box, gland, leather packing, and felt washer

on plunger and slide to front. |

(3) Assemble packing, gland, and washer to piston and placé piéton
rod in place in plunger. | , s

(4) Push piston and plunger into cylinder.
. (5) Pack stuffing box, large, and put nuts on studg, .care being
taken to tighten up nuts alternately so packing béar; properlys {(See
division (e).) . ! ; |

(6) Pﬁsh rlunger to the rear, screw yoke bushings oﬁ pull §OQS,
and slide puli rods in place. . '

(7) Put leather packing a..nd stuffing box, small, in plungér and
put nuts on studs. ‘

(8) Pack stuffing box, smgll, place gland in place and scre& nuts
on studs, care being taken to tighten up nuts.alternately 36 packiﬁg
bears unif ormly. (See division (e).) ‘

(9)~_ Place washer on end of pistoqj rod amd screw nut againét shoulders.

'(10§( Bolt liquid valve to cylinder and connect up air and liquid

piping.

{11) Fill the plunger with liquid, connect up the air tank, and
£i11 the cylinder with aire '

(d) To £ill recuperator cylinder. Refer to Plate VIITa'

Five men required.
Tools neededs

Y
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‘Box wrench, U423A.

Wrench» U423D.

Can ‘

Glycerine and water solution
Two tanks of compressed air.

(1) Fill plunger with glycerine and water soiution, by means of
the pump, and at the same time 1e'l;‘tiﬁg compressed air into the air chame
ber, being careful to keep the liquid and air pressures balanced as in-
dicated by projection of piston rod forward from stuffing box.

Vhen plunger is full, there should be only a small space be-'
tween front face of stuffing'box gland and rear face of vasher at front
end of piston rode Never a‘.llbw these tworte come togethere.

(2) To fill the air chanmber, *the following has to be done: Connect
ub the air tank with the air pipe comnection by the copper. tubing, open
the valve on the tank, then open the valve on the air cylinder. Two tanks
‘are usually sufficient to run the air pressure in recuperator cylindér up
to 1700 pounds per square inch; others or parts of others may be used, if
necessary.

(6) To pack stuffing boxes. Refer to plate VIII.

One ring of packing is placed in stufring box and forced well .\
to bottom with brass rod and mallet. Treat each ring of packing in the
gsame manner, being careful to break joints until the five rings have been
inserted. Nuts on studs should be scréwed tight against glands. |

Then repacking these stuffing boxes, recuperators must be dis=
mounted (see section B, division (b) ) sufficiently to get the packing
owte luy of the old packing that is mfit for use shotld Le discarded.

If any of the old is used to repack, it should be put in after the new.

The addition of the leather vashers around the pisto rod -3
plunger i the rear of the sfuffing boxes allows less fcrce to tigh*en

o
i e
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the glands than if it were the plain packinga

\

The nuts around the glands should be tightened from time to times
If the glends are pressed too tightly iato the stuffing boxes, an wa-
necessary amount of friction will be produced on the plunger and rode When

the glands are pushed in wuntil they strike the stuf fing boxes, they should

be repackeds

(f£) To clean recuperator cylinder and plunger. Refer to Plate

See Section B, division (bje.

1

This should never be undertaken in the field except in case

of abmolute.necessitys

Dismount the recuperator, thoroughly clean the cylinder

i

and plunger with kerosene oil forced into them with plunger's forcé pumps

Wipe the interiors dry with clean cotton wastes Clean the ISistOn and

!

piston rod.

SECTION C - CARE OF ELEVATING MECHANTSM,

() To Dismownt the elevating ‘mechanism. Refor to plates XI and

Three men requireds
Tools nesdeds

Wrench, double, 04875 and 1. U43G
Wrench,; double, 1.25 and 1.5 U%3BA

" Wrench, double, 2+ and 2.25 UL2AW
Wrench,, pinion shaft and nut 3.5 U82H
Pcrew driver, U45AN

Screw driver, U45AE

Machinist's hammer, U48F

Pin punch, U47AF

Blocks of woode

{1) Take hand vheel off and remove brake bands

(2) Remove pinion shaft gear from elevatiag pininn shafty and
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romeve elevating pinion sheft.

(3). Take off intermediate pinion shaft nut and wesher, and remove
)

intermediate pinion shaft,/ care being taken to see that intermediate gear
is blocked ups /

(4) Remove elevating gear plate with bearings fastened to it
(5) Remove intermediate gear.
(6) Take off handwheel shaft.e

(7) Remove racks , '

{(b) To assemble elevating Wechanisma
/ 1

Reverwe the operations, as outlined in above, for dismounting.

. . \ »
) SECTION D - CARE OF TRAVERSING MECHANISMa
(a) To dismownt traversing meshanisme Refer to Plate XIII.
Three men requireds ’
Tools needed:
Wrench, double, 0625 and 0.75 U43F
Wreuch; double, 1.25 and 1.5, U43BA
Wrench, double, 04375 and 0.5, U43C
Hawmer, machinistse U48F. -
Punch, pin, U47AF
Wrencly, double, 2+« and 2.35,U43AW ,
(1) Screw out side leveling screw, remove sight with sight bracket
from cradle trunnionse
.
(2) - Take off gear case covere
(3) Remove pin and collar from end of worm shaft and draw it out.
(4) Knock out ping in lower part of vertical traversing shaft
and take off traversing pinicne
(5) Draw shaft with worm whesl up through casej push worm to side

of case when star"l:ing; ‘

o



(6). Worm may then be removed from case; aad case taken off side.
of frame; worm wheel may also be driven off shaft.
(b) To Assemble traversing mechanisme Refer to plate XIII
Three men required-.
Tools needed: ,
Wrench, double, 0375 and 0.5, U433
Wrench, double, 04625 and 0.7Z, U4zF
Wreneh, double, 1.25 and 1.5, U43BA
Wrench, double, 2« and 2.25, U43AW
Hammer, machinists. U48F
Punch, pin, U47AF
(1) Bolt gear case to side frame and place worn in pocket in cases
(2) Drive worm wheel on shaft and place shaft in positione
: ' ‘ |
Worm must be held against wall of case Waen assemblin; wheel and shaft,
(3) Drive pinion on shaft and pin in places
(4) slide worm shaft in place and lock it with pin and collar.
(5) Bolt cover on case, and bolt sight assembled, or sight bracket
to trumions.

(6) Connect up leveldhg screw.

SECTION F =~ CARE OF /MMUNZITION CRANE'

() To dismount ammunition cranes Refer to 2late XXVII
Men required. .
Tools needed:
1 Hammer, U48F
/ 1 pin punch
1 serew driver, U45AN
1l Wrench, double, 0375 anc 0.5, U3C
1 Wrench, double, 0625 anc 075, UL4uF
1 Wrench, double, 0875 -and L. ¥43C
- (1) Remove bolt fasteming hoisting rooe tu end of crime mast, and

place bolt vack in socket on rope. Thié renoves sheuve block plase,

Rl



sheave and crane hooks

(2) Remove intermediate rope guard and sheave from crane maste

(3) Remove lower sheave bracket from crane mast and leave sheave and
rope. guard attached to sheave bracket.

(4) Unpin crank shaft collar andrwscrew crank shaft nuts.

(5) Remove left crank and left crank bushinge The crank shaft may
now be withdram to the left and the pinion, ratchet and friction box,
and friction dimc” be lifted out. The right crank may also be withdrawns

(6) Remove split pins; drive out drum shaft and 1ift out drum and

/
gears

(7) Remove drum bracket from crane mast-

(8) Remove crane mast from crane mast pedestal and unbelt pedestal
f rom platf orms

(p) To Assemble Ammunition Crane.

Men Requireds
Tools needed:
1 Hammer, U48F
1 Pin punch .
.1 screw driver, U45AN
1 Vrench, double, 0375 and 0«5, 1430
1 Wrench, double, 0625 and 0.75, U43F
1 Wrench, double, 0&B75 and l., U43G
Reverse procedure as outlined above for dismounting in (a)e.
Note:- Care should be taken to see that the bronze and steel friction
discs are ?Bsembled in their proper order.
: SECTION E ANTI=FRICTINN DEVICE,

s

(2) To Dismount anti-friction device. Refer to Plate XT.

n2
(4]
-7k
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Four men‘reaﬁired.
Taols needed: ’
. Wrench, single, 1750 U43V
Wrench, spapner, USY6E
Screw driver, U45AE
(1) Unscrew locknut on adjusting screw.
(2) Repove split pin and nut from bearing ﬁuﬁport.
(3) ‘Unscrew adjusting Screw wntil begrin; Support is clear of bear-
ing sga%.
(4) Remove poller and bearing seat.
(5) Remove upper trunnion pin beéring an: keye
{6) If tipping parts are out of side firare beariug, fhe bearing
supﬁo}t can be drawm up through the hole in sid» frames |
(7) Belleville springs and washers can nov: be remﬂved.
(8) ﬁnScrew adjhétjng Screw nut with lockwasheg atfaghed to ik

{b) To assemble anti-friction device.

Reverse the operation as outlined in akove, for dismountinge

SECTION & - CARE OF TRU&K:L
(a) To remove trucks’from Mount, refer to Plate XXXILs
~8 Men required.
Tools needed:

4 Auxiliary jackss

1 Crowhar, 12434

1 Pinch bar

1 - 7=inch plibrs, U47AQ

(1) Remove split pin from live lever pin &d rexv-e live levar nin

from rear truck lever comnections Plece line laver ;i ia kole In live
Lo I

lever andiinsert split pin.

~

(2) 1ift center pin from center plaie hole, usiny pir.ci bar fo g

TN
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game, if necessarye.
(3) Raise mownt with jacks as described in Part I, Section (L), Divi~

sigm (d) until mount is clear of trucks.

(4) shove trucks along until they are clear of mounts
(b) To Disassemble and Assemble Truckss Refer to Plate XXXII.
Three men requirede

Tools needed:
1l Wrench, double, 1.25 and 1.5 auts, U43BA
1 Wrench, doubls, 875 and l-inch, U43G
1 -~ 7=inch Pliers, U47AQ
2 Crowhars, 1243A
Blocking
1 - 16-inch Monkey wrench, U45LA
1 Cér Box Jacking screw, with levers, 1022C
4 Jacks, 25-ton
1 Combination Hook and Packing tool
- 1 Hammer, U48F
1 Pinch bare.

(1) Remove pedestal tie from both sides of truck replacing bolts. in
ties with nut locks and nuts.

(2) Remove cotters from equalizer pins (iout cotters in a convenient
place so they can be replaced in pin when same are later removed).

(3) Place jack screw on secure blocking under inside pedestal castings
of outer wheels and raise truck frame until springs and equalizers are re-
leased sufficiently for removinge p

(4) Remove semi-elliptic spring keys which will allow spring to be
removed. |

(5) Remove pins from equalizers ?nd replace pins in same, also rep‘la/ce
cotterse (Refér to Arts 2).

(6) Remove cotte;-s and nuts from Helical syring bolts, then remove

t

boits and replace nuts and cotters. Also remove springs and spring seats.
23176
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. . : {
\7) Place car jack on secure blocking under semi-elliptic spring

Suat and raise truck frame sufficient to remove wheels and journal boxess
(Small jack screws snd blocking can now be removed).
(&) Push end wheels with journal boxes away from truck frame.
(9) Disconnect bottom connection rod from both front and rear truck
levers and replace comnection pins in their respective plaées in rods.
(MO) Remove rear truck lever from brake beam and replac® connection pin
in hole from which it was taken in brajke beam.
(11) Disconnect front truck lever from dead lever bracket and replace
connection piniin dead lever bracket.
(12) Disconnect dead lever bracket from dead lever fulcrum bracket and
'replace donnection pin in dead lever bracket.
(13) Remove front trudk lever from brake beam and replace connection pin

/

iu hole in brake beam.

S

(14) Pull out brake shoe keys and remove brake beams and brake shoess

(15) Remove brake shoe hangers from side frames and replace hguger bolts
with keys in hengers.

(16) Place blocking under pedestal casting of end wheels at either end
of truck most convenient and remove the car jacks near the end so blocked
by wsecrewing jacks so as to allow frame to rest on blockings This will
permit moving center wheel with boxes, intorposition formerly occupied by
end wheels. ’

(17) Replace camt jacks under semiw-e)liptic spring seats as before and

raise this end so as to release load of frame from blocking at enda

(18) Remove end-blocking and push wheels away from frame.

(19) Open journal box doors and remove journal box packing with hook

and packing tools ' 95176
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-{20) Tilt the outer ends of the boxes up until bearing wedge and bear-

-
Ny - . ' . . .
luzs can be removed; remove wedges and take bearings oute Then remove

boxes.. ' -
(2L) To Assemble Trucks. Reverse the proce/ss just described.
{c) To Pack Journal Boxes.
One man .requiredl. |
Toolls needed:
1 Hook amd Packing Tool.
Bucket or Tin can ?f 3 to 5 gallons capac)it;y-

Galena 0il
Wool or Cotton Waste

(1) With hook and packing tool remove waste, also all particles of '
sand and grit from journal béxes. |
{(2) In the bucket or tin can place enough waste to pack the numbex\' of
journal boxes to be packed; wool waste is preferable, but cotton waste
will do and saturate with Galena Qile

(3) With hook and packing tool pack the oil saturated waste fir.'mlyh
into the lower section of the Journal Boxes, Note: = ‘Ihe life of the journal
bearings will be considerably lengthened end the trouble arising from ‘
bumed' out bearings will be reduced to a minimum if regular inspections bb
made of the jourmal box packing. 'If the car is to be moved a considerable
distance, especially after having stood’in one place for any length of
time, it is well to see that all boxes are well packed with oil saturated
wasteds Care should be taken to see that the covers are kept closed and
prmnptly replaced where broken or lost in order to keep out, as much as
possible, all sand and grite.

(d) To Replace Journal Bearingse

Tvo men requireds
. L2106



Tools neecedt

1 Pinch Bar

1 Car Box Jacking Screw
1 Hook and Packing Tool

(1) With car body jacks raise car body about two inches.
(2) With car box jacking screw raise the journal box, from vhich the
bearing is to be removed, about two inches,

(3) Raise journal box cover and remove bearing wedge with hook, with-

draw bearing.

(4) Put new bearing in position and replace bearing wedge; pack journal
box packing firmly around lower half of }journal and be certain that :;journal
bearing and wedge are properly seated«

(e) To Place Trucks under car,

Reverse procedure outlined in Part II, Section G, Division (a).

SECTION.- H =~ CARE OF TRUCKS

(a) To Disassemble Air Brakes Refer to plates XIX and XXe
Two men required.
Tools neededs

Harmer, U48F

- 7-inch Pliers, U47 AQ

Pinch Bar

Wrench, double, »75 and l-inch nuts, Ul52G
Wrench, monkey, 6-inch, U45DA

gtillson Pipe wrench, .25 and 2.5~iaches, 637
Wrench, »double,” 0.835 and lwinch nuts, U433
Wrench, double, 04625 and 0.75-inch nuts, U43F
Wrench, double, 0375 and Os5-inch nuts, U435€

o e D

(1) Disconnect hand brake pullrod and brake cylinder leyer connection
from brake cylinder lever and replace connection pin in end of pullrod.
(2) Disconnect floating lever connection from floating lever and re-

place connection pin in'floafiné lever commections

23176



~60 -

(3) Discomnect live lever from floating lever and replace pin in live
levers

(4) Unbolt and remove cylinder lever fulcrum from center sill and re-
prlace bolts in their respective holes in center sill and reméve'cy;inder
lever f?om cylinder lever fulcrume

(5) .DiSconnect brake cylinder pushrod from'cylinder lever and replace
connection pin in end of pushrod, disconnect floating lever fiom floating
lever fulc%um and replace pin in floating levers.

(6) Unbolt and remove floating lever fulcrum from under side of floor
plate and replace bolts in fulcrume.

(7) Disconnect union on c;oss pipe between‘cylinder anq reservoir and
remove pipee

(8) Unbolt and remove brake cyiinder from support and replace bolis
in support., .

:(9) Disconnect pipes and ells from reservoir that connect with cross
pipe to cylinders

(10) Unbolt triple valve from reservoirs

(11) Unbolt and remove reservoir from support, roplacing bolts.

(12) Remove triple valve.

(13) Unscrew pipe"BAY

(14) Remove centrifugal dirt colicstor.

(15) Remove elbow and pipe "GA®

(16) Unscrew pipe "AA" from cut out cock and remove self~locking cut~
out cock Nos 2135 with upper pipe "AA" from 1;25ltee.

(17) Remove upper pipe "AA® from cut out cocke

23176
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(18) Remove V bolt in end sill and wscrew seli~lock'ng fugle cozk
No. 22413.
(19) Unscrew pipe "R" from couﬁling leaving coupling ca pipe "S".
(20) Remove pipe hanger and wnscrew pipe "S" from 1.25 ell and loave
ell on pipe "T",.
(21) Remove pipe "T" from 1.25 fee and leave tee on pipe "U",
(22) Unscrew pipe "U" from ell and leave ell on pipe'w%
(23) Remove pipe hanger and unscrew pipe "w¢ from elbew and leave
elbow on pipe "“Xv.
(24) Unscrew pipe "X" with drain cock from pipe "2Z"
Note:- TIf it is desired to disassemble the complete air brake equipment
on mount, repeat the above operation for disassembling the mechanigm under
the other end of the mount.
(b) To Digassemble'and Assemble Handbrakes. Refer to Plate XIX and XX.
Two men required.
Tools needed:
1 Hammer, U48BF
1 - 7=inch pliers, U4T7AQ
1 Wrench, double, 0375 and O«5~inch nuts, U43G
1 Wrench, double, 0625 and 0.7%=-inch nuts, U43F
(1) Disconnect handbrake pull rod from cylinder lever &md rsplace
connection pin in end of rod.
(2) Remove handbrake sheave from handbrake pull rog, take chain from
around sheave and fasten sheave back in rod jaws with pin.
’ (3) Unbolt and remove pull rod hanger and replace bolts in hanger.
(4) Remove pull reod.

(5). Discomnect handbrake chain from brake mast step and brake mast.

23176
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(6) Unbolt and remove brake mast step and replece bolts on mast steps
Qz,) Remove brake mast with handwheel and ratchet attuched.
(c) .+ To Assemble Air Brakes Refer to Plates XIX and XX.
Three men required.
Tools needed:
1 Hammer, U48F
1l 7-inch pliers, U47AQ
1 Pinch bar.
1 Wrench, double, «75 gud 1l-inch, U153G
1 Wrench, monkey, 6-inch, U47DA .
1l stillson Pipe Wrench, 25 to 2.5 inches, 637D
1 Wrench, double, 0.625 and Os75=inch nuts, U43F¥
1l Wrench, double, 0375 and O«5-inch nuts, U43C
1 Wrench, double, 04875 and l-inch nuts, U43G
- Reverse procedure as outlined in Sectiod H, division (a).
(d) To clean and Oil Brake Cylinders Refer to plate XXIX
Two men required.
Tools needed:
1 - 7-inch pliers,U474Q
1 Hammer, U48F
1 Pinch bar
1 Wrench, double, 625 and 0.875-inch nuts, Ul53E
1 Wrench, monkey, 6-inch, U47DA
(1) Disconnect pushrod from cylinder lever.
(2) Remove bolts connecting cylinder to brake cylinder brake and re-
move pipes connecting cylinder to reservoire.
(3) Remove piston head.
(4) With kerosene oil, thoroughly clean and remove all particles of
sand and grit from piston, piston ring and inside of cylinder.
(5) 0il piston leather in piston with heavy oil or light grease.
(6) Put piston back in cylinder and replace whole on ocars

(a) To clean and oil triple valve K-2e Refer to Plate XXXIII.
Two men required

Tools needed; 23176
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1 Stillson Pipe Wrench, s25 o 2.5~inches, 637D
L Hammer, U48F '
1~7=~inch pliers, U47AQ
1 Wrench, doubls, «75 and l-inch nuts, U153G
1 Wrench, monkey, 6-~inch,’ U47DA
1 Wrench, double, 375 and «5-inch nuts, UL53B

(1) Disconﬁeqt brancﬁ pipe wnicon and remove branch pipe from triple valve.

(25 Diggounest. triplo valveffrom;&uxilié?&*#alveo

(3) Unscrew wnion nut 17 and remove Strainer 16%

(4) Unscrew graﬂﬁétﬁng stem nut 20 and remove graduating spring 22

(55 Remove nu£ frsm bolts 24 and take off cylinder cap 19 and cylinder
cap gasket.zs.

(6) Withdraw piston and slide valve from casings.

(7) Remove cap screws 25 and take off check valve case 13 and emergency
valve 9.

§8) Remove piston 8

(9) Remove emergency valQe ip and check valve 15.

(10) Unscrew retarding device 29 and remove retarding spring 33 and
step 31l.

(11) Clean all parts thoroughly with kerosene o0ile Using oil sparingly,
0il triple piston and surface between slide valve and slide valve seat. Also
surface between graduating valve and slide valve.

(12) Assemble by reversing procedure’ a&s outlined above, and replace
triple valve in position.

(£) To Clean Centrifugal Dirt Collector. Refer to Plate XXXI

One man required.
Tools needed: None

(1) Open cock at bottom of collector uniil all particles of sand,

dirt and water are blowm oute
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(g) To Take Up Shoo Wear.
One wan required.
Tools neededs
1 Pliers, U4TAQ
1 Hammer, U48F
1 Pinch bare

(1) Release brakes, both hend and aire.

(2) Disconnect front truck lever from dead lever bracket, move front
truck lever out wntil the rear truck lever will not go back to less than
leS~inchew from the truck bolster and remake connection in proper hole in
dead lever bracket.

(3) If necessary the shoes can be set up tighter by moving the froant
truck lever to the end holes of the bottom commection rod.

(m) To Replace Brake shoes. Réfer to Plate XXXII.
One man requirede
Tools neededs

1 Hammer, U4TAM
1 Pinch Bare

(1) Release brakes, both hand and aire
(2) Withdraw brake shoe keys, take out worn shoes and replace with
new oness

SECTION Ie <~ _CARE OF JACKS

(2) To Disassemble screw jackse Refer to Plate XXV
Two men requireds
Tools needed:

1 Hammer, U48F
1 Pin punch
1 Wrench, double, 1.25 and l.5, U43G
1 Wrench, double, 04625 and 0475, U43F
23176



(1) Unscrew lower jack pinion stud nut and remove ratchet and ﬁawl
with housing.

(2) Remove upper jack pinion stud nut end take out jack pinion stud
with jack pinion attached.

(3) Remove jack screw nut and let jack and ram rest against guide.

(4) Take washers end screw gear off of sorews

(5) Remdve‘stop from ram and guide from base plate.

(6) Remove screw and rame '
Note:~ In order to remove sorew and ram it is necessary to run the mount
over a pit or dig a hole in the ground.

(b) To Assemble screw jacks reverse the operations outlined above for
disassembling '

(¢) Care and Oiling of Jacks.

The jacks should be lubricated frequentlye To do this a steel
compression grease cup is screwed into the stop on the rames This cup should
never be without grease in ite. The jack levers should be removed and plac-
ed in some convenient place on the platforma

(d) Care of Auxiliary Jacks,

When not in use the auxiliary jacks should be placed under the
ammunition table. The bearings of the jack should beé kept woll oilad aad the
main lifting screw and the teeth of the gears should be lubricated with
heavy grease when necessary to make jacks work easily.

PART ITII,

SECTION A. PRECAUTIONS TO BE OBSERVED BEFORE FIRING,

(2) ‘This carriage is designed to be fired from 20 to 60 degrees eleva-

tion; do not fire it below 20 degrees.
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(b) Fold up platform at breech of Howibzers

() Take reading at liquid pressure gauge; this reading should be 1700
pounds per squre igch, a small amount of liquid will leak out each rownd
and is replmced by means of the pumpe

(d) Take readingrat air pressure gauge; this reading should be 1550
pounds per square inéh.

(e) The distance the recuperator piston rod moves indicates liquid leake
ing at the packing and the rod should never be allowed to stand out past
the gland more than 5875 inches.

(£) Traverse gun through entire allowed movement ¢ make sure that all
parts work freely. g

(g) Elevate Howitzer through entire range of elevation to see that all
parts work freely.

(n) Make sure that all nuts, tap bolts, and screws on elevating mechanism,
traversing mechanism panoramic sight, and elevation quadrant are set up
praoperlys

(i) Make an inspection of recoil and counter recoil systems to see
that they are properly assembled, especially after the Howitzer has been
dismounted from the cradle.

(k) sSee that the outriggers are set securelys

(1)  see that the underframing of the mount has & wiform bearing on
the ground platforme

(m) Make sure that the recoil cylinder is properly filled..

(n) All brakes should be releaseds
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SECTION B_- PRECAUTIONS TO BE OBBERVED BEFORE TRAVELLING,

(2) see that all equipment to bo carried on the mount is properly

secured and that none of it projects out past the clearance linee
- (®) Depregs gun to O degree elevation and traverse it to O degrees

azimuth and fasten gun with travelling locka

(c) Remove panoramic telescope, place it in carrying case and store
in secure place.

(d) & inspection should be made of journal boxes to see that they
are properly packed and that the bearings have not worn down too muche

(e) An inspection should be made also of the brake shoes end mech-
enisme If there is too much play between the brake shoes and wheels,
the wear should be taken up in the brake mechanism or the brake shoes
replaced with new ones. .
(f) Be sure that the complete set of tools are.on hande
(g) see that buffers and couplings are in proper working conditione

PART V.

TABLE OF WEIGHTS AND DIMENSIONS OF 12-INCH
HOWITZER RAILWAY MOUNT, MODEL OF 1918.

Length of recoil normal 36" maxs 37.5
Angle of Elevation (firing 420 to460

n ¥ pepxpssion - 5° loading
m v praverse 360°
Weight of recoiling parts (empty)} - 49,188
" n  tipping " " 64, 533({Loaded 65,333)
Weight of Car including base plate 102,880,
Length over draft Gear ~ 42 fte 2 ine approxe.

Total weight of trucks (two) 30,000 1lbs. 23176



Type of trucks 6~wheel - 5.5 x 10 journals.
Diameter of wheels 28 in.

Weight of traversing parts with gun (Empty) 92,353
Total weight on track - 195,243,

Weight of gun including recoil band & breech mech. 47,239
Muzzle Velocity 1950 fese

Range 21,600 yds (Approzs)

Wt. Projectile 700 lbs.

Wt . Powder 95 , "

Chamber pressure 37,000 1bs.a

Muzzle energy 18,474 ft. tons

Total rod pull at 60° - 348,766 1bs.

Weight per axle at track (front) 35,931 1bs.

1" ] " L] v (rear) 29, 150 "
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