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INSTRUCTIONS

FOR

MOUNTING, USING, AND CARING FOR DISAPPEARING CARRIAGE, L. F, MODEL OF
1905 M1, FOR 6-INCH R. F. GUNS, MODELS OF 1903, 1905, AND 19%08.

(NINE PLATES.)

[The parts in italics are of particular importance or concern the safety of the
carriage and should be specially noted.]

[The important changes in this pamphlet are shown in boldface type.]

GENERAL DESCRIPTION.

Tre EMpracEMENT (Plate I).—Emplacements for these carriages
are entirely of concrete and can be arranged for a maximum field
of fire of 170 degrees. This limitation is not due to the inability of
the carriage to traverse through 360 degrees, but to the requirements
of parapet protection for the matériel and cannoneers. The anchor
bolts are set in the concrete during the construction of the emplace-
ment, the depressions for the thrust plates being also provided in the
top surface. Access to the counterweight well is given by a vertical
shaft in the rear and outside of the base ring.

Tre Carriace (Plates IT, III,‘'IV).—These carriages are num-
bered from No. 11 up; they differ from models of earlier dates for
. mounting the same caliber guns chiefly in having the following
features, viz, a single vertical recoil cylinder, retraction by gears,
increased preponderance of counterweight, a counter-recoil system
independent of the recoil system, and gears on the recoil rollers.

Stops can be arranged so as to permit traversing either 60, 70, 90.
or 110 degrees either side of the * front” of the battery, and the
piece can be elevated from 5 degrees depression to 15 degrees eleva-
tion, stops being arranged to limit the depression to either horizontal
or 2.5 degrees when the height of the parapet requires it.

When, in the executicn of mechanical maneuvers, it may become
necessary to traverse the piece breech to the front, which can be done

(9)
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with “the’ gum"in’ battery, the fixed stops must be removed and- care
exercised that the weights do not foul the flexible conduit in the pit
und that the carriage is traversed back the same side so as to take
out the half turn given by the breech to the front.

The elevating system is so constructed that the gun is at an angle
of about 5 degrees elevation when recoiled to the loading position
from any angle of elevation in battery.

AcrioN oF Cirriace—Upon firing the piece the gun-lever axle is
moved to the rear by the recoiling energy of the gun, carrying the
top carriage with it. The lower ends of the levers move vertically
upward, being constrained by the crosshead and bottom plate travel-
ing on the vertical guides. The trunnions of the gun move downward
and to the rear in the arc of the ellipse. The energy of recoil is ab-
sorbed partly by raising the counterweight and partly by the move-
ment of the masses up the inclined chassis rails, but principally by
the resistance of the recoil cylinder; and when the gun comes to rest
it has the proper loading angle. After loading, the retracting
clutches are released by the tripping gear, and the excess of tha
moment of the counterweight over the moment of the gun, etc., enables
it to raise the gun to the ﬁring position.

Princrear Parrs.—The carriage consists of the following principal
parts, namely, base ring, traversing roller system, racer, dust guards,
azimuth circle and pointer, chassis and transoms, vertical guides and
supporting brackets, top carriage, recoil rollers, counter-recoil buffers,
buffer valve, gun levers and axle, crosshead and counterweight,
recoil system, retracting gear, tripping gear, elevating system and
counterbalance device, traversing system; sighting platform, sight,
lighting apparatus, firing apparatus, and grease cups. The acces-
sories consist of shot trucks, shot tongs, and implements.

Base Rine.—The base ring, 11 feet in diameter, is made of iron
cast in one piece and is held in position on the foundation by twelve
1.75-inch bolts. Twelve screws for leveling the base ring are set
. -against steel plates through which the foundation bolts pass.

The base ring, in addition to having the lower roller path on its
upper surface, has an annular flange near its inner edge forming the
pintle for the carriage. This flange has near its top edge a lip inward
under which the three clips engage, and on its top edge the azimuth
circle. The inner upper edge of the lip is rabbeted to receive the
inner dust guard. The outer annular flange on the ring projects up-
ward outside of the traversing rollers. The cavities on each side of
the roller path are drained into the pit.

Tapped holes can be found inside of the pintle flange for attaching
the traversing stops in any required position.

The base ring is marked “ front” in raised letters cast on the outer

"nular flange.




"TRAVERSING-ROLLER SYSTEM.—The racer rests, and.is traversed,
upon a circle of twenty-four live, conical traversing rollers whase
axes are maintained in the radial position by bearings bolted to the
distance ring. The rollers are of forged steel, solid, with a journal
beyond each end and with flanges on their inner, small ends.

The distance ring is of cast steel, in four sections, bolted together.
The bearings for the traversing rollers are formed with a loop on
top by means of which any roller with its bearings can be lifted out.
of the ring through the two holes in the top of the racer.

The system is kept concentric with the pintle by the flanges on the
rollers in centrifugal contact with the inner edge of the roller path
on the base ring. The inner edge of the path on the racer is of a
larger diameter so as not to come in contact with the flanges.

Racer—The racer is made of iron 10 feet 8 inches in diameter,
cast in one piece.

It is of box section, and, in addltlon to having the upper roller
path on its under surface, has an annular flange lined with bronze
near its inner edge and fitting over the pintle, with 0.04 inch diam-
etral clearance.

Upon its top surface the chassis and transoms are bolted, doweled,
and keyed.

An opening sufficiently large for removing a traversing roller is
provided at each side of the racer. These holes are habitually kept
covered by steel plates provided for the purpose. Four oil holes,
passing through the racer, are provided for oiling the pintle surfaces
and fourteen for oiling the traversing roller bearings.

Two steel clips secured to the racer near the front and one in the
rear engage under the lip inside the pintle of the base ring to prevent
possible overtur'ning The rear clip extends downward, forming also
the stop lug engagmg the traversing stops and prov1d1ng a bearmg
for the traversing pinion shaft.

Dust Guarps.—The outer dust guard consists of a steel angle in
four sections with its horizontal flange bolted to the outer part of the
base ring.. To the vertical flange is clamped a projecting strip of
felt which bears against a finished surface on the under side of the
Tacer.

The inner dust guard is formed similarly by a strip of felt clamped
to the inner upper portion of the base-ring pintle.

These guards exclude dust from the traversing rollers and roller
paths. The dust-guard sections- with their felt strips are easily
removed.

Azimura CrrcLE aAND PorNTER—A brass azimuth circle, attached
by countersunk screws to the top of the pintle of the base ring, is
graduated in degrees, the numbers of which are to be added after the
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carriage is erected in its emplacement. The top of the racer is cut
away on the right side to expose the azimuth circle and the microm-
eter pointer and the subscale, fastened to the racer. The subscale
has slotted holes to give it a lateral motion for adjustment, after
which it is fixed in position by two dowels. It is graduated and
stamped. in decimals of a degree, the least reading being 0.1 of a
degree. The micrometer screw, actuating the pointer, is graduated
to a least reading of 0.01 of a degree. The subscale and pointer are
protected by a hinged bronze cover.

To adjust the azimuth pointer, point the gun by the bore sights
on a target, the exact azimuth of which is known, set the pointer to
read the hundredths of a degree in the azimuth reading, loosen the
securing screws, move the pointer bodily until the reference mark on
its moving part exactly coincides with a degree mark on the azimuth
circle, then secure in position. The degree mark should be stamped
with the number indicating the azimuth bearing in degrees and the
remainder of the azimuth circle should be stamped with numbers
from this point as a reference.

Cuassis AND TransoMs.—The chassis of cast iron, are bolted, dow-
eled, and keyed to the racer and are united at their front and rear
ends by cast-steel transoms, also bolted to the racer. The rear tran-
som carries the elevating slide and gearing. The upper surfaces of
the chassis form the recoil-roller path and slope 1 degree and 20
minutes to the front to facilitate the return of the piece to the firing
position, thus reducing the necessary preponderance of the counter-
weight.

Four forged-steel racks, in which the gears on the recoﬂ rollers
engage, are Secured to the upper surfaces of the chassis, one on each
side of each roller path. T'hese racks are not to be removed.

The chassis also provide the necessary bearings or supports-for all
- the mechanism and, with the racer, supports for all the minor
attachments.

Verrrcar Guipes.—A cast-iron guide frame is bolted to the under-
side of each chassis opposite the counterweight. The lower ends
are joined by the piston-rod beam. The inner faces of the guide
frames and chassis form continuous finished surfaces, to which are
bolted two vertical guides for the.crosshead and bottom plate.

The vertical guides extend above the chassis, the left guide is sup-
ported by the sight standard and the right guide by a bracket bolted
to the chassis.

Top Carriage.—The top carrlage is of cast steel, in one piece. It
ccnsists essentially of two side pieces, united by a transom. Twe
bronze-bushed bearings for the gun-lever axle are formed in the
upper part, to which the axle caps are bolted. On the under side are
two roller paths. Four steel racks, in which the gears on the recoil
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rollers engage, are secured by screws to the under side of the top car-
riage, one on each side of each roller path. These racks are not
removable.

Recesses are cast in each side of the top carriage near the front,
in which pinch bars, inserted through openings in the sight standard
and guide bracket, can be engaged to force the top carriage forward
against the stops, if for any reason it should fail to return fully into
battery.

RecoiL Roriers anp Rorrer Cages.—The top carriage rests on 18
live recoil rollers on each side, held in alignment by steel roller cages.
They move to the rear with the top carriage at half its speed. The
recoil rollers are of forged steel and each altermate one has flanges
which.serve as guides. Each flanged roller is provided with gears
which engage in the racks on the top carriage and chassis and which
prevent skidding of the top carriage during recoil.

Counter-Recoin Burrers.—A counter-recoil buffer is fitted to the

-ferward end of each chassis roller path. The buffer cylinder is
securely bolted to the chassis, and on the rear face of the cylinder
casting a stop is machined, against which a correspcnding machined
surface on the forward end of the top carriage abuts when the gun
is fully in battery. ’

Each end of the counter-recoil buffer cylinders is closed by a stuff-
ing bex fitted with hydraulic packing. Twenty-four rings of pack-
ing ‘are furnished for each carriage, five for each stuffing box and
four rings for replacements

Each cylinder is provided with a filling' plug located on the top,
in front of the piston head in its rear position. A bronze plate, with
instructions as to filling'the cylinder, is secured by screws near the
filling plug.

Two holes extend through the wall of the cylinder from the lowest
clement of the bore, at an angle of 45 degrees downward. To these
openings are coupled the pipes connecting with the buffer valve.

The openings are located longitudinally, one just in front of the
rear stuffing box, so that it is always in rear of the piston head; the
other 2.125 inches in rear of the front stuffing box.

The piston extends through both stuffing boxes. The piston head,
located approximately in the middle of the piston rod, is bronze lined
and has a diametral clearance in the bore of 0.002 inch, which fact
necessitates the passage of oil from one side of the piston head to the
other during rapid movement, principally by way of the buffer valve,
and very little directly past the piston head.

On the exterior of the buffer valve, at its forward end, are cast two
lateral horizontal lugs, one on each side. Annular prOJectlons are
formed on their rear faces, centering and supporting the buffer spring
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- covers and buffer springs, which extend to the rear alongside the
hydraulic cylinder. In the center of these projections are holes
through which the buffer-spring rods pass.

The buffer spring rods, of steel, are both attached at their forward
ends to a buffer yoke, of cast steel, which is attached at its middle
to the forward end of the buffer piston.

The rear ends of the spring rods are attached to buffer-spring sup-
ports, which consist of steel sleeves, inclosing the rods, with flanges
at their rear ends fitting easily in the interior of the spring covers and
supporting the rear ends of the springs. Collars are machined on the
buffer-spring rods which, by seating against the front face of the
buffer-cylinder casting, limit the rearward movement of the piston
and parts connected to it. A piston movement of 9 irches is pro-
vided for.

The action of each counter-recoil buffer is as follows: When the
gun is out of battery, the buffer springs, acting against their fixed
supports in front, force the spring supports, spring rods, yoke, and
piston rod to the rear until stopped by the collars on the spring rods.
The buffer piston head in this position is 0.75 inch in front of the rear
stuffing box. The rear end of the piston rod projects 9 inches in rear
of the stop of the top carriage when in battery.

When the gun rises into battery the top carriage strikes the pro-
jecting end of each piston rod and forces it to the front, compressing
the buffer springs.

For the first 7.5 inches of piston movement the oil in front of pis-
ton, being displaced, passes through the forward opening in the bot-
tom of the bore to the buffer valve and returns to the cylinder through
the rear opening. The forward opening is at this point closed by
the piston head and for the remaining 1.5 inches of piston movement
the cylinder acts as a dash pot, it being possible for oil to escape only
around the piston head. Unless the energy of the top carriage, etc.,
is too great at the end of 7.5 inches of movement, due to the buffer
valve not being correctly set, they will be brought to rest against the
stops without jar to the carriage.

If for any reason the retracting clutches should fail to retam the,
gun out of battery after recoil, it is necessary, to prevent jar to the
carriage, that the buffer pistons reach their rearward position before
the top carriage strikes them, in order that they may do the full
amount of work of retardation. The buffer springs have been de-
signed to accomplish this, assuming that the stuffing boxes do not offer
an unreasonable frictional resistance. It is therefore important to
screw up the glands only sufficiently to prevent leakage. From the
foregoing description it is evident that it will be necessary to tighten
the front stuffing box more than the rear one.
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Burrer VaLve.—Both counter-recoil buffers are joined to the buffer
valve, the different settings of which enable the energy of counter
recoil to be absorbed without shock to the carriage under varying
conditions affecting the velocity of counter recoil. Aside from me-
chanical difficulties and those due to differences in the elements of
loading, the following sources of variation may be mentioned : Atmos=
pheric temperature, affecting the oil in both.recoil and buffer
cylinders; specific gravity of this oil (prescribed 0.85), and the load-
ing position.

The equalizing and throttling pipes serve to connect the buffer
valve to the buffer cylinders, to equalize the pressure in the buffer
cylinders, and to facilitate filling them. Four plugs are furnished to
close the buffer cylinders in case these pipes are damaged in action.

The buffer valve is located at the top of the oval opening in the
front transom, to which it is attached by two bolts. It is accessible
from the front of the carriage. -

It consists essentially of a valve body, gland, disc, and handle of
bronze, and a stem of steel and bronze.

The body which supports the other parts and provides means for

attachment to the front transom has two T-shaped chambers. The
horizontal branches are coupled to the equalizing and throttling pipes,
the upper leading to the forward ends of the buffer cylinders and the
lower to the rear ends. The vertical branches overlap, that of the
upper chamber being in front of that of the lower chamber. A hori-
zontal hole extends from the front of the body through the vertical
branch of the upper chamber and through the wall between the two
branches to the rear chamber. In the hole through the wall between
the chambers is screwed a steel valve seat which has a central hole
enlarging in the front face into a conical seat for the point of the
valve stem. The larger part of the oil displaced in the counter-recoil
buffers during counter recoil passes through this hole.
- Just in front of the front and upper chamber, the hole is threaded
to receive a corresponding threaded portion on the valve stem. So.
that if the stem be turned clockwise, its conical point will bear on
the valve seat and close the valve; if the stem be turned counter-
clockwise, the opening about its point will increase and may reach a
maximum of about 0.05% square inch.

The disc is fixed to the body concentric with the stem. On the
front face is an annular flange with ninety internal teeth, in which -
three ccrrespending teeth cn the handle engage in order to retain
the valve at any desired setting. The teeth on the disc are numbered
counter-cleck wise from 0 to 80 at intervals of five teeth. A pin set in
the face of the disc prevents the handle being turned more than 360
degrees. :
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The handle is a bar with a rectangular hole in the middle which
fits on a corresponding porticn of the stem. At one end is a peinter
with teeth which engage in the teeth cf the disc. An index line on
the handle permits accurate setting at any desired tooth. The rec-
tangular portion on the stem is so laid out that the handle engages
at 0 of the disc when the valve is closed. The handle can be moved
along the stem to permit disengaging the teeth when changing the
setting. A padlock is provided in order that the valve setting may
not be tampered with by unauthorized persons.

"'When the carriage has been erected at the fortification and a thor-
ough knowledge cbtained of its characteristics in counter recoil, under
all conditions, the disc should be stamped, under the direction of the
Ordnance Department, at the proper points of the annular space
provided for this purpose, with the words “ Very hot,” “Hot,”
“ Warm,” “ Medium,” “ Cool,” “ Cold,” and “Very ccld,” to facilitate
setting the buffer valve.

A stuffing box is formed in the body around the stem, in which
four rings of packin(r are placed.

An emptying plug is located at the bottom of the vulve body wlnch
serves to drain the buffer cylinders.

The getting of the buffer valve is best determined by trial. The
setting of the recoil valve shculd be considered in setting the buffer
valve. With a higher setting of the recoil valve, counter recoil will
be mcre free, and consequently the buffer valve setting should be
lower. The following data are given as a rocugh guide in setting the
buffer valve befcre more definite knowledge has been gained by trial:

Atmospheric temperature F. Buffer valve setting.

0to 30 80to 45
30to 60 45 to 20
60 to 80 20to15 .

The counter recoil should be regulated by settings of the counter-
reccil buffer valve and not by adding or removing counterweight.

Gux~ Levers axp Axpe—The gun levers support the gun at its
trunnicns in bronze-bushed bearings at their upper or rear ends:
and the crosshead, ccunterweight, bottcm plate. and recoil cylinder
in bushed bearings at their lower or forward ends. The arms of the
axle pass through the bores in the gun lever, project bevond them.
and rest in the bearings of the top carriage.

CrossaEAD AND CoUNTERWEIGHT.—The crosshead is a steel casting
which serves to attach the counterweight to the gun levers, and
through the guide clips bolted to both sides of it, together with
similar clips cast on the bottom plate, constrains the counterweight
to move vertically, preserving the alignment of the recoil cylinder.
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The gun-lever pins of forged steel are inserted from the inside of
the crosshead through the bearings in the gun lever. A key covers a
segment of the inner end of each, and is secured at both ends to the
face of the bearing in the crosshead, serving to prevent the gun-lever
pin from working out of place. A tongue on this key rests in a
groove in the gun-lever pin and prevents rotation. Each pin is
tapped axially at its inner end to receive the extractor used to with-
draw it.

The guide clips are keyed longitudinally to the crosshead, and for
the upper 16 inches of their length are secured by bolts pinned and
permanently finished in place.

On the rear flange of each guide chp is machined a rack in which
the retracting pinions engage.

There is a finished hole in the center of the crosshead in which the
upper end of the recoil cylinder fits closely for alignment. '

In each corner .of the crosshead are bored vertical holes through
which the four suspension rods depend. These rods are secured to
the crosshead by castellated nuts with split pins which draw the
shoulders on the rods firmly against the finished under surface of
the crosshead. In a similar manner there is attached to the lower
ends of the rods the bottom plate, on which rests the counterw elght
and to which is attached the recoil cylinder.

Gruide clips are cast on the bottom plate which correspond to those
attached to the crosshead.

On the bottom plate is piled the counterweight, conmstlng of
eleven cast-iron weights; six are about 4,000 pounds each, forming
the first six layers. The seventh layer consists of three weights, a
total of about 2,000 pounds, the inner placed under the crosshead
with an outline and upper surface corresponding to the rods on the
crosshead, and two outer ones held in place by T slots, which engage
over similar projections cast on the front and rear sides of the cross-
head. The eighth layer of about 1,500 pounds consists of two weights
in front and rear of the crosshead of the same shape as the outer
weights of the seventh layer and held in place by projections on the
bottom, which seat in depressions on the upper surfaoe of the weights
below.

The eighth layer and the outer weights of the seventh laver can be
removed without disturbing the crosshead, the others can not.

It i3 not intended that counterweight should be removed or added
to regulate counter recoil, and none is provided for this purpose..

The total weight attached to the gun levers, including crosshéad,
counterweight, bottom plate, and recoil cylinder filled with oil, is
about 35,000 pounds.. The counterweight alone is approximately
27,000 pounds. The preponderance of the weight of the counter-

95882—17—2
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weight, etc., over the weight of the gun is approximately 15,000
pounds.

RecorL System (Plate V).—The energy of recoil is absorbed prin-
cipally by a single vertical hydraulic cylinder moving with the coun-

“ terweight and a piston and rod secured at its lower end to the middle
‘of the piston-rod beam.

‘Recoil is varied to meet varying conditions of atmospheric tem-:

: perature, velocity of projectile, etc., by means of a recoil valve con-
tained in the piston rod.

The principal parts of the recoil system are: The recoil cylinder.
the upper and lower cylinder heads with stuffing boxes, drain plug,
filling plug, piston and rod, valve stem and body, locking disc, hasp
and hasp bracket, piston rod bracket, and recoil indicators.

. The recoil cylinder has two throttling grooves cut on its interior
at opposite ends of a diameter. These grooves are of variable cross
section in order to oppose a constant resistance to the energy of recoil
of the carriage. The two ends of the cylinder are closed by the
upper and lower cylinder heads.

Narrow copper gaskets % inch thick, seated in recesses at both
ends of the cylinder, are compressed in securing the cylinder heads,
sealing the joints against oil pressure.

Around the bore of each cylinder head a stuffing box prevents the
escape of oil by the piston rod. Each stuffing box requlres 6 rings
of hydraulic packmg 0.5 by 0.5 inch square. Elghteen rings are
issued with each carriage, 6 being for reserve.

In the lower cylinder head is a recess 5.25 inches in dlameter. On
the piston below the head is a corresponding enlargement which enters
this recess with slight clearance. If at the end of recoil the energy
has not been normally absorbed, these parts, acting as a dash pot,
provide a safeguard against possible injury to the carriage.

- The filling and drain holes are in the upper and lower cylinder
heads respectlvely The filling plug is in the form of a tap bolt;
one additional is supplied. The drain plug is so arranged that the
oil can be withdrawn from the cylinder without unscrewing the plug
more than a few turns. A brass gutter is bolted to the piston rod
beam under the plug for the purpose of conducting the oil within
reach of the receptacle.

The piston and rod are of forged steel in two pieces, the lower
part of the rod being formed in one piece with the piston. The lower
end passes through a hole in the piston-rod beam. Two nuts engage
on threaded portions of the rod above and below the beam, cylin-
drical portions on them seating in counterbores in the beam, thus
ahgmng the rod. The upper nut is secured by a taper pin; the lower
is castellated and secured by a split pin.

'
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The upper end of the rod is bored axially to receive the stem and
body of the recoil valve. At the piston two grooves surround the
bore. Four holes radiate from each of these grooves, one set open-
ing on each side of the piston. Oil can therefore pass from one side
of the piston to the other in two ways; namely, by the outside of the
piston head, through the diametral clearance of 0.02 inch and the
throttling grooves, and through the two sets of radial holes.

Passage through the radial holes is restricted by the recoil valve
body. This is a bronze bar fitting closely in the piston rod bore,
opposite the piston. It has a diametral slot 0.4 inch wide, 1.625
inches long, and 1.375 inches from the lower end. With the recoil
valve open this slot reaches from one groove to the other. As the
valve body is withdrawn upward the portion of the slot open to the
lower groove decreases to zero, when the passage between the two sets
of radial holes is closed.

At the upper end of the piston a bronze \alwe stem nut is screwed
into the bore and secured by a nut-locking screw. A slot in the upper
énd of this nut affords means of removing and inserting it with the
tit wrench prov1ded for this purpose.

The valve stem is a steel rod connecting the valve body with the
valve stem nut for the purpose of actuating the former. The upper
end of the valve stem has a flatted portion over which the locking
disc is seated and on which the wrench for the recoil valve engages.
This wrench is provided on one end of the tit wrench for the valve
stem nut. In order to remove the valve, the valve stem nut must be
taken out. o

The locking disc is of steel, 3.5 inches in diameter, and has 11
notches on its circumference to indicate the open, closed, anid nine
intermediate positions of the recoil valve. These notches are num-
bered from 0 to 10, inclusive.

‘When the shoulder on the valve stem stops agamst the lower end
of the valve stem nut, the 0 notch is toward the front of the carriage
and opposite the hasp, and the bottom of the slot in the valve stem
body is 0.25 inch above the lower groove in the piston-rod bere. When -
the disc is turned clockwise 90 degrees, the valve stem descends 0.25
inch and brings the bottom of the slot to coincidence with the upper
edge of the lower groove. A further movement of 18 degrees uncovers
the lower groove 0.05 inch or an area of 0.02 square inch and brings
the first notch of the locking disc opposite the hasp. Similarly each
additional notch opens the passage through the piston 0.05 inch.
When the tenth notch is opposite the hasp, the lower groove is un-

.covered 0.5 inch, and the valve is open.

The upper end of the piston rod is flatted to retain it in a fixed

position with respect to rotation. A piston rod bracket of cast steel
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maintains the upper end of the piston rod in alignment. The hasp
bracket is bolted to the piston rod bracket in front of the piston rod,
seating against the flatted portion on the latter. The hasp, by engag-
ing in notches on the locking disc, retains the recoil valve at any
desired setting. A flange on the top of it prevents the locking disc
from moving vertically when the hasp is engaged. A slot in the
hasp passes over a lug on the hasp bracket, after which a padlock is
secured to the lug preventing any unauthorized change in the setting
of the recoil valve.

A filling plug instruction plate is secured to the crosshead near the
filling plug, so as to be visible from the front of the carriage.

The normal recoil is 47.8 inches; 2.7 inches additional recoil is
provided for. During this additional recoil, the recoil buffer pre-
viously described would act to bring the carriage to rest without
shock. An indicator to measure the recoil is secured to the inside of
each chassis so as to be visible through oval openings in front of the
chassis. Numbered graduations are cast on it at intervals of 1 inch.
Pointers are attached to the front surface of the guide clips.

The recoil valve is the only means provided for varying the length
of recoil, and no attempt should be made to use other means for this
purpose. Although the setting of the recoil valve slightly affects
counter-recoil, it should not be used to requlate the latter movement.

When more definite data are not available, the valve setting for
the first round at full charge should be:

Atmospheric temperature. Recoil-valve setting.

Below 30° F. 9
30 to 70° F. 8
Above 70° F. 7

A careful record should be kept of recoil-valve settings for each
carriage, in a form convenient for their study for guidance in future
firings.

For firings with all charges, the recoil cylinder should be filled to
the level of the filling hole with the oil issued for this purpose, and
frequent inspections should be made of the lower stufing box during
firing to guard against leakage of o0il. 1f escape of oil occurs, the
cylinder should be refilled and the cause of leakage remedied.

RerracTiNG GeaR (Plate VI).—The retracting system enables the
gun to be retracted from the firing to the loading position when
desired. The effort required is the greatest at the start and steadily
diminishes.

Retraction is by hand power only. Power is applied to cranks on
each side of the carriage. The extremities of the shaft on which the
cranks engage are square, and the cranks are secured by split pins,
making them easily removable. Power applied to the cranks is trans-
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mitted through trains of gearing on each side of the carriage to
pinions engaging in the racks on the guides. These pinions are con-
nected with the remainder of the gearing by retracting clutches and
are free to revolve on their supporting shafts when the clutches are
disengaged. This makes tripping of the carriage possible.

The retracting-crank shaft is supported in each ¢hassis. Two steel
retracting crank-shaft spur pinions are keyed to the shaft inside of
the chassis. They engage in retracting intermediate gears which are
keyed to the retracting intermediate shaft. This shaft is supported
in brackets bolted to the inside of the chassis. Two bevel pinions are
also keyed to the intermediate shaft, engaging in bevel gears which
are keyed to the retracting-clutch shafts. The latter are supported in
three bearings in each chassis parallel to it. Between the two forward
bearings of each shaft is a retracting clutch, clutch sleeve, and clutch
pinion. °

The retracting-clutch sleeve is secured to its shaft by twelve slots
on its interior, which have a drive fit over corresponding feathers
machined on the shaft. It is surrounded by a clutch of steel, which
also has twelve slots on its interior, having a sliding fit over corre-
sponding feathers on the exterior of the sleeve. Six helical springs
seated in the retracting clutch parallel to its axis act through plungers
against the flange on the rear of the retracting-clutch sleeve and urge
the retracting clutch forward. The retracting-clutch pinion is of
forged steel bronze bushed, and has twelve teeth which engage in a
rack on the guide. Forty-eight radial teeth on its réar face engage
in similar teeth on the front face of the retracting-clutch sleeve.
They are of triangular profile, one face of each tooth being in an
axial plane.

Openings in the chassis are provided opposite the retracting
clutches and also opposite the retracting bevel gears. Cast-iron
covers surround the engaging teeth of the retracting clutches.
Guards also protect the portions of the bevel gears which project
through the chassis.

When the counterweight rlses, the clutch teeth due to their shape,
ride over each other, permitting independent rotation of the retract-
ing pinion. When the counterweight starts to descend the teeth en-
gage and the effort is transmitted through the retracting gearing to a
ratchet wheel located inside of the left chassis on the retracting crank
shaft. A lever is provided for the purpose of disengaging the pawl
from the ratchet wheel when desired.

T he retracting cranks should be removed and placed on the chassis
hooks provided for them when they are not actually in use.

Bearings of the shafts cf the retracting gearing are provided with
roller bearings. Lengitudinal motion is in general prevented by
thrust collars pinned to the shaft and having grooves filled with felt,
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which protects the roller bearings from dust. Ample means for
iubrication are provided, and it is important that parts of the retract-
tng gearing be kept well lubricated..

Trireine Gear (Plate VI).—Tripping gear, including the safety
latches and their pawls, is for the purpose of releasing the retract-
ing clutches against the action of their springs and allowing the
gun to rise into battery; of automatically holding the clutches re-
leased while the counterweight is descending; and of automatically
releasmg the clutches and permlttlng them to reengage when the
gun is fired.

Tripping gear in this carriage consists of the following principal
parts: Tripping lever and shafts; tripping rods and cranks; retract-'
ing-clutch levers with pins and studs; safety latches; safety—latch
handle and safety-latch pawls.

The tripping lever is located outside of the rear end of the left
chassis and is keyed at one extremity to the tripping-lever shaft.
This extends across the carriage and rests in bronze bushed bearings
in each chassis. Vertical rotation upward of the tripping lever is
limited by a stop screwed in the rear flange of the chassis. Down-
ward rotaticn of the tripping lever is stopped by a notch in the edge
of the upper surface of the racer. :

The retracting-clutch levers are pivoted at the upper end f the
chassis above the retracting clutches. Each lever encircles the re-
tracting clutch, and studs inserted through each side of the lever
engage in a groove on the exterior of the clutch at extremities of a
horizental diameter. The tripping rods connect the lower extremities
of the clutch levers to cranks keyed to the tripping-lever shaft inside
of each chassis. )

The safety-latch shaft extends across the carriage and rests in
bronze bushed bearings in each chassis. A safety latch is keyed at
its rear end to the safety-latch shaft inside of each chassis. At the
forward end of each saféty latch, on the underside, is a projection
which, due to the weight of the latch, engages over a corresponding
projection on the clutch lever when the latter has been drawn suffi-
ciently far to the rear to release the retracting clutch. '

Lugs on each side of the crosshead in rear of the guide clips contain
recess for safety-latch pawls. Each of these pawls, actuated by a
flat spring, presents to the exterior of the crosshead a triangular por-
tion which is placed so as to strike the forward extremity of the safety
latch. The shape of the pawl is such that when. it approaches the
latch from below it raises the latter until it is out of engagement.
This movement of the latch is sufficient to disengage it from the re-
tracting-clutch lever. If the pawl appreaches the latch from above,
the former is rotated into its recess and thus passes the latch. The
action of the tripping gear is as follows: When the tripping lever is
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raised to its limit of upward movement, the clutch levers are rotated
to the rear, carrying the retracting clutches with them, freeing the
retracting-clutch pinions and the counterweight. The safety latches,
shortly after the clutches are released, engage on the lugs of the
clutch levers, preventing reengagement of the clutches, and also pre-
venting the tripping lever from falling into'its original position.
The fact that the tripping lever does not return serves to readily
indicate the engagement of the safety latches. ‘

The seriousness cof the safety latches not engaging, which will per-
mit the retracting clutches to reengage during counter recoil, is ap-
parent. Great care should be taken to raise the tripping lever to its
full limit of> uprward movement in order that the safcty latches may
engage. Before releasing the hold on the tripping lever, a slight
downward pressure on it will show whether or not the latches have
engaged.

After tripping the carriage for the first time in the day and before -

firing or retracting, the clutches should be observed to be free on their

sleeves, manipulating the tripping and latch levers several times for this

purpose.

After counter recoil the safety-latch handle may be raised, releas-
ing the latches, and the tripping lever lowered to its original pOSlth]’l
Or if the gun be fireq with the safety latches engaged, the safety-
iatch pawls approaching the latches from below will antomatically
release them and the tripping lever will fall. The safety-latch handle
must be raised, releasing the latches and retracting clutches, before
the gun can be retracted. The tripping lever should be habitually in
its lowest position.

The parts of the tripping gear connecting the frlppmg lever with
the retracting clutches are not designed to support weight, and should
not be used as a foothold by one passing over the interior of the
carriage. Where required a padlock and chain are provided for locking
the tripping lever.

Tuae Evevating SysteM (Plate VII).—The gun is moved in eleva-
tion by turning an elevating handwheel, which is connected through
its shaft and bevel gears to a screw fixed te the rear transom. A
moving nut on the screw is connected with the lower end of the ele-
vating arm, whose upper end is attached to the gun 66 inches in rear
of the trunnion. A slow-motion handwheel is also provided for set-
ting the gun accurately at any desired elevation. For the same
movement in elevation, the slow-motion handwheel makes about six
turns to one of the elevating handwheel.

The elevating system consists of the elevating band and arms,
slide, slide nut, slide spring, screw, shaft gears, shaft, handwheel;
also the elevation and range scale and pointer, the counterbalance
device, and the slow-motion gearing.
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" The elevating band seats in a groove in the gun. On the extremi-
ties of a horizontal diameter are band trunnions which are inserted
after the elevating arm is in position.

The elevating arm is connected at its lower end to the elevating
slide, by means of the elevating pin, which is inserted through bronze
bushed bearings in the slide and through a hole in the elevating rod;
at its upper end it is connected to the elevatmg band.

The elevating slide consists of two side pieces connected by tran-
soms. Along the lower edges are bronze-lined flanges. In the rear
transom are planed guideways for these flanges. The slide is held
in place by cast-steel gibs bolted to the rear transom. To the side of
the right guideway is bolted the elevating stop.

Due to the severe downward shock received through the elevating
arm when the gun is fired, the thrust is transmitted from the elevat-
ing slide to the slide nut by a helical spring surrounding the slide
nut. It is compressed between the flange on the lower end of the nut
and the upper transom of the elevating slide. In order that the ele-
vating slide and slide nut shall have the same relative position at all
times, except when the spring is compressed by firing, a spring-com-
pressing nut is screwed into the lower transom of the slide, with its
upper end bearing on the bottom of the slide nut. The spring-com-
pressing nut is set up so as to give the spring an initial compression,
which will positively return the compressing nut to a bearing against
the slide nut after the spring is compressed by firing. This initial
compression is given during the shop test of the carriage, and a
taper pin is inserted in the elevating slide through a hole in the flange
on the head of the compressing nut. In case the nut should later be
removed, care must be erercised that it be returned to exactly its
original position. as the 0 of the elevation scale will otherwise be
thrown out of adjustment.

The elevating shaft is located at the rear and left side of the car-
riage. It rests in three roller bearings, one in the left chassis and two
in lugs cast on the middle of the top of the rear transom. To the
outer extremity is keyed the elevating handwheel shaft of wrought
iron with cast-iron hub. Between the two inner bearings of the shaft
is keyed a forged steel elevating shaft bevel pinion engaging in the
gear on the elevating screw.

The elevation and range scale and pointer is for the purpose of in-
dicating the elevation of the gun, both in degrees and yards of range,
for a given weight of projectile and muzzle velocity. It consists
p11nc1p'1]1V of a base, cover, slide, service and subcaliber range scales,
and dog. :

The base is of cast iron with six lugs on the under side by which it
is bolted to bosses on the rear transom. Its length is parallel to the
guide ways in the rear transom, but its surface is inclined so as to be
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visible to one standing at the elevating handwheel. The cover is of
the same form as the base and is secured to it by eleven tap bolts. A
longitudinal groove in its under surface accommodates the bronze
slide, together with the range scales screwed to it. A lug cast on
" the inner side of the slide projects below the base through a slot
between it and the cover. The elevation and range scale are of
German silver screwed to the upper surface of the slide, subcaliber
scale on the right.

The dog is bolted to the left side of the elevating slide and extends
to the left, so as to be clamped between two adjusting screws on the
lug of the slide. This causes the slide and elevation slide to move as
one and provides a means of adjusting the scale to read 0 when the
gun is at 0. The range scales are visible through an opening in the
cover. German silver index plates marked “0” are set in the cover
on each side of the opening, at which the readings of the scales are
taken. Degrees of elevation are marked by transverse lines along the
right edge of the service range scale. They are graduated to a least
reading of 5° elevation, 4° depression for all carriages except Nos. 18 and
19 and 5° depression for carriages Nos. 18 and 19. The service and sub-
caliber range scales are similarly graduated to a least reading of 50
yards. The opening in the cover is provided with a pointer lid.

The counterbalance device tends to equalize the force required for
elevating and depressing, with the gun in the loading as well as in the
firing position. A cast-iron cylindrical weight of 580 pounds is sus-
pended by means of an equalizing bar fork extending through it axi-
ally from the equalizing bar.. To the extremities of the latter are
attached the ends of the rope. Its bight passes over two pairs of
guide sheaves to the upper end of the guide ways of the rear transom,
thence to the lower end of the elevating slide nut, to which it is
secured by two clamps bolted to the slide nut.

The weight descends vertically into the counterweight well as the
gun is depressed.

The slow-motion elevating gearing is located at the rear end of the
left chassis.

It consists of handwheel, shaft, and bevel gears; connecting shaft
and bevel gears; clutch, clutch fork; shifter, rod, and shifter-rod
handle; together with the necessary bearings.

The slow-motion elevating handwheel is connected by shaft and
bevel gears to the elevating shaft. Just above the bearing for the
slow-motion handwheel shaft on the rear of the left chassis is a lever
which operates a clutch for throwing the slow-motion elevating device
either in or-out of gear with the elevating shaft. When the gun is
being elevated by the elevating handwheel it is immaterial whether
the clutch is so thrown that the slow-motion  handwheel revolves
or not.
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All gears of the elevating system are provided with cast-iron gear
covers in halves bolted together. Oil plugs in them provide easy
means of oiling the gears. Roller and other bearings are also pro-
vided with ample means of lubrication.

TraversiNg System (Plate VIII).—The traversing system enables
the racer and parts supported by it to be éasily and quickly moved in
azimuth on the traversing rollers, elther from the working platform
or from the s1ght1ng platform.

Traversmg is accomplished by rotation of the trav ersmg pinion,
which is attached to a vertical shaft at the rear of the carriage, and
engages in a steel rack fixed to the interior of the base ring.

The traversing system consists principally of gearing for rapid
movement from the working platform at the right side of the car-
riage, and of slow-motion gearing for smooth slow movement, as in
following a target. It is composed of traversing rack, pinion, pinion
shaft, crank shaft, and gears.

The traversing rack is of six sections joined in such a manner that
they can be easily removed individually, and secured to the base ring
by sixty screws set below the surface of the bottom of the teeth.
Traversing pinion is keyed and secured by a castellated nut to the
traversing pinion shaft. The latter has two roller bearings and one
ball thrust bearing in the rear clip and traversing bracket, which is
a steel casting bolted to the rear transom and to the racer. It also
provides two roller bearings for the traversing crank shaft, to which
is keyed a forged steel traversing crank shaft bevel pinion, which
engages in a cast-iron gear keyed and secured by castellated nut to
the upper end of the traversing pinion shaft. A traversing crank is
secured by a split pin to the right extremity of the crank shaft
outside of the chassis. The traversing crank is easily removable,
and hooks for it when not in use are provided on the chassis.

The slow-motion traversing gearing (Plate VIII) consists essen-
tially of a handwheel, shaft, and gears; intermediate shaft; clutch
gears, plunger rod, fork and fork lever: foot lever; sprmg stirrup
and spring, and the necessary bearings. The handwheel is attached
to the rear end of its shaft which is connected to the traversing inter-
mediate shaft. The intermediate shaft is keyed to a bevel gear, which
engages in a pinion secured to the forward end of the handwheel
shaft. The lower end of the intermediate shaft is supported in the
cast-iron intermediate shaft bearing (lower), which is bolted to the
left chassis at the traversing-crank shaft. There is keyed to its lower
extremity a forged steel clutch bevel pinion. The cast-iron gear in
which it engages is bronze bushed and is free to rofate on the
traversing-crank shaft. The traversing clutch is a steel collar having
a sliding fit over two keys on the crank shaft to the left and outside
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of the clutch gear. Three 60-degree lugs on its right end engage
- between corresponding ones on the left end of the hub of the gear.

The clutch mechanism is for the purpose of moving the clutch in
and out of engagement with the clutch gear. When engaged, the
rotation from the sighting platform of the clutch gear is transmitted
to the crank shaft and traversing pinion; when disengaged the crank
shaft can be rotated in the bushing of the clutch gear without move-
ment of the slow-motion gearing. It is operated from the sighting
platform by pressure of the foot on a plunger which actuates a series
of levers, moving the clutch into ‘engagement; releasing the foot
pressure “causes the disengagement under the action of the clutch-rod
spring, which returns the plunger to its original position.

All gears of the traversing system are provided with gear covers.
Oil holes are provided for lubrication.

SieHTING PrATFORM.—One sighting platform is provided on the
left-hand side of the carriage. Means for traversing only are pro-
vided by a handwheel operated from the platform

SieaT.—The sight with which the carriages are equlpped is the
3-inch telescoplc sight, model of 1904, which, together with its cradle
and sight arm, is described in Form 1955. The sight arm is mounted
on a sight-arm bracket, which is in turn mounted on the upper end
of the sight standard.

The sight standard is of cast steel. The upper end of the sight
standard is turned to a diameter of 6.497 inches for a height of 6
inches, below which is a flange with two set screws in front screwed
into lugs 2.5 inches apart. The sight-arm bracket is of cast steel with
‘a socket at the rear bored to fit the upper end of the sight standard.
An arm projects to the front 25.44 inches, having at the extremity a
double bearing for the sight-arm bracket pin which passes through
the hole in the forward end of the sight arm. A lug at the base of
the sight-arm bracket is engaged by the set screws of the sight stand-
ard, which enables the line of sight to be brought into exact parallel-
ism with the bore of the gun with respect to azimuth. To make the
adjustment point the gun at a distant object (about 6,000 yards away,
if practicable) by means of a bore sight, set the deflection scale of the
telescopic sight at 0, then bring the sight on the target by means of
the set screws. Four tap bolts are screwed into the sight standard
through holes in the flange at the base of the sight-arm bracket.
These holes are 0.188 inch in diameter larger than the bolts, which
allows sufficient play to make the desired adjustment, after which
the screws should be tightened and the adjustment verified.

Two lugs project upward from the rear of the sight-arm bracket
and afford a double bearing for a second sight-arm bracket pin pass-
ing through the sight arm. In this case the cradle movement in ele-
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vation is merely for the purpose of bringing the target into the field
of the telescope.

LicuTiNe Apparatus (PL IX) .—Plate IX shows the plan of the
electrical equipment and the wiring diagram.

The power for lighting is obtained from the power mains of the
emplacement through lead-covered cables which enter a terminal box
at the rear of the pit. From that point it is distributed by insulated
wires with flexible metallic and insulated wrought-iron pipe conduits
to four 8-candlepower lamps, one at the azimuth pointer, one at the
elevation pointer, one at the recoil valve, and one at the buffer valve,
to three 16-candlepower lamps, one on each. chassis and one at the
center of the carriage; to one portable 16-candlepower lamp at the
rear of the right chassis; and to two 2-candlepower lamps on the
telescopic sight. The 2-candlepower lamps are for the illumination
of the cross wires, and the deflection scale, and range drum. All
lamps are 110 volts, in parallel. Where emplacements are equipped
with power at 220 volts, lamps are placed in parallel series of two
lamps each. - )

The azimuth and elevation pointer lamps, as well as those for illumi-
nating the sights, are controlled by a single water-tight switch on the
lamp ﬁttmg of the elevation pointer lamp at the rear of the carriage. The
chassis lamps, the lamp at the center of the carriage, the recoil and buffer
valve lamps, and the deflection scale and cross-wire lamps are controlled
by a -Russell switch located on the outside of the left chassis. The
cross wires of the sight are provided with a mechanical dimmer by which
the lamp is occulted to any desired degree
* The portable lamp and cable is hung on a hook prov1ded for that pur-
pose on the base of the sight standard; the plug box being directly above
the hook. The handle and shade are of alluminum and made in one plece H
the shade protecting the lamp and serving as a reflector.

Flrmg Apparatus.—The gun may be fired either electrically or by
lanyard. The current for firing the gun electrically is obtained from a
firing magneto mounted near the top of the sight standard.

The magneto is inclosed in a bronze case and is provided with high-
ratio gearing and a lever for operating. It is not necessary to raise the
lever violently, as a slow motion is sufficient to fire the primer. One pull
of the lever should be sufficient, when the magneto is working properly.
A clutch is provided on the intermediate shaft, making it possible to
move the lever back into its normal position without reversing the arma-
ture shaft. The lever is held in its lowest position by a catch when not
in use. For further information see Form No. 1814.

The firing cable should never be used as a handhold, as a great
deal of troudble with firing circuits has been due to this cause.

Alcohol or gasoline should be readily available for cleaning the con-
tacts of all electrical connections.
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A circuit breaker on the breech of the gun prevents the possible
firing of the gun electrically except when the breechblock is fully
closed, whether the gun be in the loading or in the firing position.
A safety firing switch on the carriage prevents the possible firing
of the gun electrically, except when fully into battery or nearly so.
This device consists of a double-pole single-throw switch, the parts
of which are separated by the recoil, one part being attached to the
chassis, the other part to the top carriage. The part attached to the
chassis is so arranged that when the top carriage recoils it drops out
of position,‘so that on counter recoil contact is not made until this
part is raised into position by a lever on the outside of the left chassis.

The gun is fired by lanyard from the loading platform. A safety
device has been added to prevent the possible firing of the gun by
lanyard except when fully in battery or nearly so. The device con-
sists of a short lanyard running from the primer to a ring at the end
of a linen cord wound on a reel. The reel is carried in a housing
attached to the rear face of the elevating band on the gun. One
end of the firing lanyard is attached to the ring on the linen cord -
the other is held by the cannoneer who is to fire the piece. The short
lanyard can be pulled to the rear so as to fire the primer only by first
unwinding the linen cord from the drum. This is prevented while
the gun is from battery by the action of a pawl which engages a ratchet
on the drum. When the gun rises into battery, this pawl is auto-
matically tripped by a cam attached to the rear face of the elevating
arm. The pawl should be kept clean and oiled to prevent rust and to
insure its proper functioning. This permits the reel to be unwound
and the pull to thus come upon the short lanyard attached to th
primer. ) , ‘

The reel is provided with a spiral spring which causes it to rotate
and wind up the copper cable as soon as the puill upon the lanyard
is released. The initial tension of this spring should be such as to
cause the copper cable to be wound up with certainty with the lan- -
yard attached. Should the initial tension be much in excess of the
proper amount, the spring may become wound solid before sufficient
cable has been unwound to permit the firing of the primer. Too much
tension on the spring is otherwise objectionable, since it brings un-
necessary strains on the parts when the reel automatically winds up.

Should the tension of the spring require adjustment, it may be’
done as follows: Loosen the nut on the spring shaft projecting from
the center of the case; hold with a screw wrench the square end of
the shaft to prevent the spring from unwinding; remove the spring
shaft pin, and, by means of the wrench, turn the spring shaft in such
direction as to increase or decrease the tension as required. Holes
are provided wherein the pin may be inserted at any quarter turn of
the shaft.
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A safety device on the firing mechanism proper prevents possible
firing of the primer by lanyard until the breechblock is leckéd,
whether the gun be in the loading or in the firing pcsition.

Suor Trucks.—Four shot trucks are furnished with each carriage
for bringing projectiles to the gun. Each truck carries six projectiles.
They are to be taken from the truck and inserted in the gun by hand.
All shot-truck wheels are equipped with rubber tires, set in grocves
on the wheels and vulcanized in position.

Suor Toxes.—Each carriage is provided with seven pairs of shot
tongs for handling the projectiles in the emplacements. In order
to provide tongs having a small height over all, and thus to increase
the amount of possible hoist in the galleries of the emplacement, the
tongs are designed with a lock which must be operated by hand be-
fore they will grip a projectile. This lock consists of a deg, the inner
end cf which presses against the top of the projectile while the outer
side is held by a U-shaped piece rotated into position after the tongs
have been placed on the projectile.

Grease Cups.—Eight grease cups are provided for lubricating the
heavy bearings of the gun levers and the rear bearing surfaces of the

- vertical guides, with the heavy grease necessary for this purpose.
The grease cup consists essentially of a bcdy for carrying the grease
and a cap carrying a piston actuated by a coiled spring. When the
cap is screwed down over the body of the cup, the piston bears against
the grease. By further movement of the cap the spring in rear of
the piston is compressed, thus putting a sustained pressure on the
grease. 1'his cap should habitually be kept screwed down so as to
maintain a clearance of about 0.25 inch between its face and the face

" of the nut on the projecting piston, affording a v 1%1b1e indication that

the grease is being forced into the bearing.

InpLEMENTS.—Each carriage is equipped with the wrenches, screw-
drivers, lifting hooks, pinch bars, and oil cans required for its mount-
ing and care. These parts, except those too large, are stored in an
armament chest, together with the necessary implements for the gun.




INSTRUCTIONS FOR ASSEMBLING THE CARRIAGE.

GeNERAL REMARKS.—The carriage is dismounted for shipment, the
heavy parts being separated, the finished surfaces slushed and cov-
ered with boards. The chassis and transoms are sometimes shipped
assembled. The small parts are disassembled sufficiently for boxing
them conveniently. Except where impracticable on account of the
size or other characteristics, each part bears a piece mark shown on
the drawing near the designation of the part. The first number of
this piece mark indicates the drawing on which the part is detailed.
Where it is possible to assemble the parts in more than one way, they
are sometimes marked to indicate the way in which they were assem-
bled during shop test—as, for instance, the two ends of two distance
ring sections which adjoin are marked with the same number. The
shipping list itemizes the contents of each box.

The following approximate weights.are given as a guide in assem-
bling and handling the parts. )

Part. Weight,

L Pounds

Base ring with traversing rack............ . e ... S,
Distance ring, four sections, wit . 1,

(7.1 N e . 6,
[0 1T PR 6,
Front transom. ... ..o i e et aeaa ..
TN R ¢TI LTS ) ) 2,
Guide frame, each. ... ... ... ... i 1

PiSton-rod DeAMI. . . ... ittt ettt et et aee et aaeaaeaaeaaacaaaan
Vertical guide, each . ... ... ... i i .
Guide bracket, e8Ch. ... ... i e i ierer e

Sight standard...... et ..

Top carriage. ... ..

One roller cage w!
Bottom plate................
Counterweight, largest piece.
Recoil cvlinder with cylinder heads
PIStOn rod. .. ...ccoet i
Crosshead, with guide clips............. ..o,

Sightingplatform........... ... ...

Elovating arm. ... ... ... oot iiiietaaeaea e e

Elevating band.. ... ..ottt teatecataeaaaaaaaaas e
Gun levers, 8x16, YOKe, 81C. .. ..ottt -
Counter-recoil buffer, assembled. .. ...... ... ioiiiiiioiiiiiaiaiiiiiiiiataeaaaans ]
Gears, shafts, brackets, cranks, and other parts not mentioned above, about....... .
Total weight (unboxed) about. . .......c.ioe ittt it eieiiiieieretaeerannananas '

S N

EERE EEL PR EREEREEERR

w0

N e

<

I'n assembling the carriage no part should be directly struck with a
steel hammer or sledge. A wooden buffer should be used on the part
to be struck, or soft-metal drifts or hammers should be used. In
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handling parts, care must be exercised that machined surfaces do not
become burred. All bearing surfaces should be clean, smooth, and
well lubricated prior to being brought together.

The assembling of the carriage requires the use of such blocking,
way plank, hydraulic jacks, ropes, and pulleys as are usually found
at seacoast forts. In addition to these a derrick or shears capable of
safely lifting 4 or 5 tons will be found very useful.

INsTRUCTIONS FOR . AssEMBLING.—Carriages should be mounted
under the immediate supervision of an ordnance machinist familiar
with the work, so that the following instructions are intended to be
general only.

Base Rixc.—Move the base ring into position over the pit by
means of the derrick or by skids and rollers, placing the part marked
“Front” in the axis of the emplacement. Place a thrust plate on
each holding-down bolt in such position as to receive the thrust
from the leveling screws. Clean and oil the threads of the holding-
down bolts, then lower the base ring, exercising great care not to burr
these threads. . - \

The base ring should be supported by the leveling screws so as to
leave an opening underneath sufficiently wide for satisfactory
grouting.

Leverane.—The base ring should be carefully leveled by means
of an accurate straightedge and a well-adjusted machinist’s level.
The straightedge should be used on the roller path by resting it on
the inner edge with no blocks or other supports. The level should
be reversed in every position and the mean position of the bubble
taken as the correct one.

Preliminary leveling may be done from the azimuth circle by sup-
porting one end of the straightedge on blocking in the center of the
pit, but the final adjustment should be verified by readings taken on
the roller path as described above. At the conclusion of the leveling,
moderately tighten all holding-down bolts, verify the level, then add
a grouting of neat Portland cement. Care must be exercised that
this completely fills the entire space under the base ring. No weight

.should be added to the base ring until the grouting has thoroughly
set. The leveling screws should then be backed off two turns.

Distance Rine axp Traversine Rorrers.—Carefully clean all
parts, assemble the rollers in their bearings with the distance ring
in place, and run the system around by hand to see that all parts
operate freely.

Racer.—Move the racer into pcsition, clean the roller path and
pintle surface, then carefully lower into position on the traversing
rollers. Care should be exercised not to injuriously rub or cramp
the pintle, surfaces during the lowering. Assemble the outer and.
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inner dust guards and the covers for openings in racer in order to
prevent the possible entrance of dirt or metal chips. The racer
should then be run around by hand to determine whether it be en-
tirely free in its operation.

Front CLips may now be bolted i in place.

Crassis axp Gume Frames.—Place either chassis in. position,
dowel, key, and bolt it to the racer. The rear of the racer may be
identified by its being beveled for the rear transom. Lower its guide
frame into position and bolt it to the under side of the chassis. Pro-
ceed similarly for the other chassis and its guide frame.

Piston-Rop Beam should then be attached to the lower ends of the
guide frames.

VEerTICAL GUIDES are then added.

Tae FroNT AND REAR TRANSOMS are bolted in place.

Borrom PraTe—Place blocking in the counterweight well to within
18 inches of the base ring, being careful to leave the center of the
bottom plate uncovered as well as the holes for the four suspension
rods. The bottom plate should be laid on this blocking, the clips on
it engaging the vertical guides. It should be carefully leveled to
prevent distortion of the bronze gibs.

REecor. CyLiNDER, with the lower cylinder head, should be placed
on the bottom plate and secured to it.

CoUNTERWEIGHT is then piled and the suspension rods inserted and
secured to the bottom plate.

CrossuEAD is then added from above. If the upper end of the re-
coil cylinder is found not to be exactly in position with respect to its
bore in the crosshead, the bottom plate should be tipped slightly as
necessary by means of jacks applied to its under side.

REeTrACTING AND TrRIPPING GEAR—The retracting gear is marked .
to indicate the teeth which are to be engaged in assembling, so that
the whole will function properly when assembled. After the retract-
ing and tripping gear is in place, it should be tested by raising and
lowering the crosshead with it for a short distance. The clutches
should not be tripped with the crosshead suspended and.the latter
allowed to drop on the counterweight. The fact should be verified
that the clutches engage simultaneously when released. After the
retracting and tripping gearing has been assembled satisfactorily, the
crosshead may be attached to the counterweight by means of the
suspension rods. No attempt should be made to lift the counter-
weight with the retracting gear before the gun is in place.

Piston Rop axp Upper Cyvinper Heap are then placed.

Counter-RecorL Burrers AND RorLrLer CacEs should now be added,
the latter bemg placed against the stops with the gears engaged.

\
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Tor Carriace should be lowered into its forward position from
above so that the gears will all engage properly.

- Gux Lievers are then added, the top carriage being run rearward
for this purpose, and the lower ends secured to the crosshead by the
gun-lever pins. '

Tuae Gux witH Erevating Baxp attached is then put in place.

The remaining parts of the carriage may now be assembled as con-
venient, including the elevating arm, slide, etc.; guide brackets, sight
standard, piston-rod brackets, elevating and traversing gearing, sight
platform, sights, electrical equipment, recoil and buffer valves.

After the gun and elevating arm are in place, the gun may be re-
tracted slightly, freeing the blocking under the counterweight, the
blocking removed, and the carriage run slowly into battery by means
of the retracting cranks. This will permit the attaching of those
parts which require the gun to be in battery.

ImporTANT PoINTs.—After the carriage has been completely as-
sembled and the gun mounted, the recoil and buffer cylinders filled,
and the valves set as indicated in the description of the carriage, the
following points should be noted, namely: "

1. Traverse the carriage to the extreme position in both directions
to see that it moves freely and that traversing stops are properly
located.

2. Elevate and depress the gun to the extreme limits to see that the
parts operate freely and that the depression stop is properly located.

3. Retract the gun while in its extreme positions against the azi-
muth stops to determine whether there be any interferences for recoil
in such positions.

4. Examine and clean out all oil holes, noting that they have oil
plugs.

5. See that there is not a hard bearmg between the r1mbases of the
gun and gun levers.

6. See that-the elevating arm and band are properly assembled the
clearances on each side being the same, and the arms not sprung or

- twisted.

7. See that the chassis rails and guide clips have not been burred.

8. See that the dust guard does not bear against the distance rings
or racer.

9. Adjust the buffer valve until the gun rises as promptly as pos-
sible into battery without striking the stops with force.

10. See that the clutches engage simultaneously and that the re-
tracting gearing, tripping gearing, and the safety latches function
properly. ‘

11. Set the elevation pointer by the use of a clinometer supported
by a rest in the muzzle of the gun, dowel pin it in position, and verify
the graduation.
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12. Orient the gun, add numbers to the degree marks on the azi-
muth circle, adjust azimuth pointer to indicate correct azimuth, and
dowel pin it in position. Muzzle at true south is 0 degrees in azimuth
and numbers are placed around clockwise to include 359. :

13. Adjust the sight-arm brackets by means of the set screws, so
that the telescope will be parallel to the bore of the gun, as described
previously in connection with the sight.

14. See that the electrical connections have been properly made, by
trying the lights and firing the primer.



CARE OF CARRIAGE.

GeNEraL INsTRUCTIONS.—Carriages should be traversed from time
to time throughout their entire allowed movement. They should not
be allowed to stand for long periods at a particular azimuth, as
this might cause uneven settling of the platform.

The habitual position of guns on disappearing carriages is “ from
battery,” but at intervals the gun should be allowed to rise to the
firing position and be elevated and depressed within the limits of the
stops.

It is required that all parts of carriages be kept free from rust at
all times. 1If this be allowed to accumulate, its removal from bear-
ing parts, and especidlly piston rods, requires particular attention
in order that clearances may not be unduly increased. The use of
sandpaper for this purpose is forbidden, and emery cloth No. 1
should be used, the rust being softened, if necessary, by kerosene.

The retractmg wire ropes should at all times be kept well oiled
with raw linseed oil.

If any leakage occurs from the hydraulic recoil system, it should
be immediately remedied, calling if necessary upon the district arma-
ment officer for the services of skilled labor.

The repacking of stuffing boxes may be done, when necessary, by
trained enlisted men under the supervision of an officer, but will
preferably be done by skilled labor.

Before removing a cylinder head containing a stuffing box, or
drawing a piston rod through a stuffing box, the pressure of the
packing on the rod should be released by unscrewing the follower or
gland several turns.

The copper gaskets between cylinders and their heads should be in
good condition, and consequently should be replaced whenever neces-
sary in order to prevent leakage.

CreaniNe Hyprauvric Cyrinpers.—Recoil and buffer cylinders
should be emptied and refilled at least every three months, and thor-
oughly cleaned every six months. For cleaning, a plumber’s hand
force pump is supplied to each Coast Artillery post, with about 10
feet of suction hose and 15 feet of discharge tube.

‘'The following operations are outlined for cleaning the recoil
cylinder:

(@) Retract the gun sufficiently to afford room for working below
the recoil cylinder, remove the oil from the cylinder and the glands
and followers,

(36)
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(b) Remove the piston-rod bracket, locking disk and the upper
cylinder head. Remove the lower piston-rod nut, screw the upper
nut downward, raising the rod until the nut is removed. Allow the
rod to rest on a block over its hole in the piston-rod beam.

(¢) Run the gun slowly into battery by means of the retracting
cranks, raising the ratchet pawls, and give the gun its maximum
elevation. Raise the piston rod vertically until its upper end strikes
the gun, then incline it to one side and remove it from the cylinder.

(@) Thoroughly clean the cylinder from its upper end with kero-
sene oil forced in with the hand pump, then wipe dry with clean
cotton waste.  Clean also the cylinder heads, glands, and followers;
and the piston rod inside and out, removing the recoil valve. ‘

(e) After the removal or evaporation of all kerosene oil, reassemble
the parts and refill the cylinder with hydroline oil, carefully inspect
all parts which were dismounted, and complete the retraction of the
gun.

The following operations may be outlined for cleaning the buffer
cylinders:

(@) Remove the glands, stuffing boxes, and pistons; and also the
gland, valve stem, and emptying plug of the buffer valve.

(b) Clean the cylinders as described for the recoil cylinder. The
equalizing and throttling pipes should also be thoroughly cleaned by
forcing the oil into them with the pump, permitting it to run out
through the emptying hole.

(c¢) After the removal or evaporation of all kerosene oil, reassemble
the parts and refill the cylinders with hydroline oil, after which,
close the buffer valve to its normal setting.

ReMoviNG PackiNg FroM Sturrine Boxes.—A packing extractor
for removing packing from the stuffing boxes of the recoil cylinder is
issued to each post at which these carriages are mounted. To use the
extractor, the gun must be retracted sufficiently to afford access to the
stuffing boxes. Close the extractor around the piston rod and insert
the locking pin, turn the extractor counter-clock wise, pressing it
against the packing until the needles are firmly engaged. Draw the
packing out, turning slowly counter-clock wise. Extractor bars are
provided for use in'starting the packing from its seat by inserting
the toes of the bars in the rack teeth and prying over the edge of the
box, being careful not to injure it.

The packing of the buffer cylinders and of the buffer valve can
generally be removed with any pointed instrument by merely remov-
ing the glands. In case of difficulty, the stuffing boxes of the former
can be removed and the packing taken out with the finger; and in the
latter, the valve stem may be removed.
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RepackiNg Sturring Boxes. —Examme the old packing and dis-
card all unfit for use. If any of the old packing is used, it should be
put in after the new.

~ To repack a stuffing box after the packing has been removed, insert
one ring of packing and force it well to the bottom of the box by a
wooden stick and mallet. Treat each layer of packing in a similar
manner, being careful that successive rings break joints.- Six rings
of packmg are required for each stuffing box of the recoil cylinder,
five rings for each stuffing box of the buffer cylmders, and four rings
for the buffer valve. .

In screwing up the glands or followers, no other tools should be
used than those provided for the purpose, nor should excessive force
be applied to them, such as the addition of a pipe to the handle of the
wrench. Care should be exercised in tightening the glands to advance
all of the bolts evenly so as not to throw the gland out of alignment.
It will be found necessary to tighten the glands of the buffer cylinders
but slightly. Attention is invited to the caution given in regard to
this under the description of the counter-recoil buffers.

It is to be expected that a slight amount of oil will soak through
and drip from boxes of carriages when not in use. Also when
tightening the followers a slight amount of oil will squeeze out of the
saturated packing. This oil should be caught and not allowed to
render the carriage unsightly.

Frurineg Cyranpers.—To fill the recoil cylinder, remove the filling
plug and pour clean hydroline oil into it through a funnel until the
oil overflows. Allow any air that may be present to escape, then
pour in more oil until the cylinder is again filled. About 7.5 gallons
are required. The cylinder should be filled with the gun slightly out
of the recoiled position.

To fill the buffer cylinders, remove both filling plugs and pour
clean hydroline oil through a funnel into one cylinder, allowing the
air to escape from the other, until both cylinders are filled. Allow
- amy air that may be present to escape and pour in more o0il until the
system 8 again filled. A full gallon of oil is required.

Service Conprrion (LUBRICATION, ETc.).—When the carriage is
to be kept in readiness for service, and is in daily or frequent use,
all ‘bearing parts must be kept thoroughly cleaned and lubricated.
Especial attention should be given to the lubricating of trunnion
beds, rollers, pintle surfaces, shaft bearings, and sliding surfaces;
gun-lever axle beds, gun-lever pins, elevating screw, elevating band
trunnions, crosshead guides, and the elevating, traversing, tripping,
and retracting mechanisms, including the teeth of all gears.

T he above parts should be lubricated at frequent intervals, whether
the carriage is maneuvered or not. When carriages are in use for
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daily drills a thorough lubrication twice each week should be sufficient
for all but the most severely used parts.

Proper lubricating and cleaning of the traversing rollers and their
paths are essential to free working of the carriage. The dust guards
should be removed to clean the upper roller paths. By removing the
cover plates on the racer the traversing rollers may be lifted out with
their bearings for cleaning and for cleaning the lower roller path.

Four oil plugs are screwed into steel tubes in the upper surface of
the racer, outside of the front and rear of each chassis, which are
provided with passages to the pintle surface. Eight oil plugs, two
at each of the above points, are also provided, connected to brass
tubes reaching down to the oil grooves of the distance ring, thus pro-
viding lubrication for the bearings of the rollers. Six additional of
such oil pipes are also provided, two each at the front, right, and left
of the racer for exceptional use in lubricating the roller bearings.
They are closed by countersunk screws. For oiling the rollers or
pintle through these holes the carriage must be traversed in order to
distribute the oil through the entire czrcwmference

It will occasionally be necessary to examine all ball and roller
bearings to see that the dust guards are in proper place and that
the rollers themselves are clean. If they be. found dirty, they may
be flushed with kerosene oil; but care must be taken to fill the bear-
ings with synovial oil after the kerosene has drained away. If the
rollers have rusted, they must be removed and cleaned.

CoxprrioN “Ix OrpiNARY” (NoT READY FOR IMMEDIATE SERVICE).—
If the carriage is to remain unused for a time, all unpainted surfaces
should be covered with a tAéin coat of light slushing oil. It can be
applied as in painting, using sash tool No. 6, except in cold weather,
when it should be applied by stippling, i e., light tapping, with the
brush held perpendicular to the surface to be covered.

In all cases it should be applied in a thin coat, as this is all that is
needed to gwe good protection.

This oil is easily removed by the use of burlap or waste dipped in
kerosene oil. In order to save oil, the thickest of the slushing oil
should be well removed by a scraper before applying the kerosene.

Before applying the slushing oil, the surfaces should be thoroughly
cleaned, so as to be entirely free from rust, water, kerosene, or lubri-
cating 011 as the first three would cause rusting underneath, and the
latter Would cause it to run off when heated.

Rollers and roller paths should be cleaned and slushed from time
to time and the dust guards examined to see that the felt strips are in
order and make the openings dust tight.

Experience has shown that hydraulic cylinders should not remain
empty, as in that case the interior walls soon become rusty.
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O Hores.—Qil holes should be cleaned out frequently to keep
them free from sand and grit, and should habituaily be kept closed by
the screw plugs provided, except when in the act of oiling. :

Before removing the plug from any oil hole carefully wipe off any
dirt or grit near the opening that might be carried into the bearmg
with the odl.

Compresstox Gurease Cups.—Where compressicn grease cups are
provided similar precauticns agaiast dirt or grit must be observed.
When adding grease to these cnps do not fill them completely, but
fill only to the bevel at the top of the cup; if too full, the leather
packing will become inverted and will not act effectively. In putting
'on the cap see that the leather packing enters the cup without being
caught or bent by the edge of the cup.

Screw the cap down on the cup until the spring rod projects about
0.25 inch above the top of the cap. The cap should be screwed down
from day to day as requxred to maintain about this projection for the
rod. When the cap is screwed nearly home the cup should be refilled.

Paints, Oms, AND GreAsE.—For information regarding paints, oils,
cleaning material, and methods of using same, see Ordnance pamphlet
form No. 1869.

List of implements furnished for 6-inch gun, models of 1903, 1905, and 1908.

1 rammer head and staff.

1 sponge head and staff in three sections; head to be made to fit bore or
chamber by wrapping with burlap.

breech cover.

combined tompion and muzzle cover.

sponge cover, bore.

slush brush, with handle, to connect with sponge staft.

steel scraper and socket to fit sponge staff. '

- H

Spare parts for each 6-inch disappearing carriage, limited fire. model of 1905 M1.

Garlock’s waterproof hydraulic packing:
4 rings, 0.375 inch square and 6.75 inches long each, for buffer-cylinder
heads. '
1 ring, 0.25 inch square and 4 ionches long each, for buffer valve.
6 rings, 0.5 inch square and 11.062 inches iong each, for recoil-cylinder
heads.
Copper gaskets:
4 for buffer-cylinder heads.
2 for recoil-cylinder heads. -
2 for filling and drain plugs of recoil cylinder.
Fiber gaskets:
1 dozen for equalizing or throttling pipe connections.
1 dozen for drain plugs of gear covers, etc.
1 filling plug for recoil cylinder.
4 cylinder plugs to replace equalizing and throttling pipes, continuing the car-
riage in action after their injury.
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12 dust-guard bolts for felt strips.

6 dust-guard bolts, outer dust guard to base ring.
12 bolts, bearings to distance rings.

4 dozen oil plugs.

€ drain plugs, .
1 spare split pin for each one on the carriage, not to exceed, however, 1 dozen
- of any size. .

1 spare taper pin for each one on the carriage, not to exceed, however, 8 of
any size,

1 safety-latch pawl spring.

4 retracting-clutch springs.

1 pawl spring.¢

1 firing leaf cord, complete.s

1 reel cord, complete.®

4 16-candlepower 110-volt lamps.

4 8-candlepower M lamps, 110 volts.

6 2-candlepower lamps, 110 volts.

2 N receptacles for 8-candlepower lamps.

3 receptacles for 2-candlepower lamps.

List of articles packed in the armament chest for 6-inch R. F. guns, models of
1908-1905 and 1908, on 6-inch disappearing carriages, model of 1905 M1.

[Nore.—All articles marked * are carried loose in chest.]

For guns, models of 1903-1905-1908 :

3 brushes, cleaning, for primer seat.
1 cloth, emery, No. 00, 1 quire.
1 drift, bronze, large.
1 drift, bronze, smali.
1 dril], gunner’s.

_ 8 files, pillar, No. 6, 6-inch.?
3 files, three-cornered, No. 4, ‘G-inch.b
8 files, half-round, smooth, 8-inch.?
3 files, round, smooth, 8-inch.b* .
1 file, flat, dead smooth, 8-inch.
1 file, round, second-cut, 8-inch.
1 file, half-round, smooth, 8-inch.
1 file, three-cornered, 8-inch.
1 hammer, boiler maker’s.
1 hammer, copper.

*1 lanyard, gunner’s.
1 mallet, hand.
1 mallet, long handle.
1 pliers, cutting, 7-inch.

#1 pouch, gunner’s.
1 punch, gunner’s.
1 punch, pin.
1 reamer, cleaning, for primer seat. .
1 scraper, metal.

¢ For lanyard attachment.
b For use on bruised hreechblocks. No other files to be used thereon.
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For guns, models of 1903-1905-1908§—Continued.
*1 pair sleeves, gunner’s. )
*3 sponges, wagon.
*4 balls twine, assorted. '
*10 pounds cotton waste.
*2 pounds wire, copper, No. 12.
*2 pounds wire. copper, No. 16.
1 wrench, monkey, 12-inch.
1 wrench, monkey. 15-inch.
1 wrench, tit, for obturator.
*1 screw driver, bar, for spindle key, gear segment screws, etc.
Additional implements for 1903 gun only :
1 spanner wrench for louding-t;ay latch nut.
1 tit wrench for obturator. '
1'wrench for hinge-pin nut.
Implements for carriage :
1 extractor, gun-lever pins,
1 extractor, piston rod, and valve stem.
2 extractors, cylinder, cylinder head, and retracting clutch shaft.
1 extractor yoke, cylinder, and cylinder head.
1 file card (commercial).
2 hooks, counterweight.
1 hook, traversing roller.
2 oilers, half pint.
*] oiler, locomotive—1 quart.
2 pinch bars. '
1 screw driver, commercial, 3-inch blade.
1 screw driver, commercial, 5-inch blade.
1 screw driver and socket wrench.
1 wrench, double, 0.375 and 0.5 inch nuts.
1 wrench, double, (0.625 and 0.75 inch nuts.
1 wrench, double, 1 and 1.23 inch nuts,
1 wrench, double. 1.5 and 1.75 inch nuts.
1 wrench, double, 2.5 and 2.75 inch nuts.
1 wrench, single, 3-inch nuts.
1 wrench, single, 0.75-inch nuts.
1 wrench, throttling valve.
- *1 wrench, single, piston rod.
*1 wrench, spanner, for recoil and buffer followers.

Names of parts of G-inch disappearing carriage, L. I., model of 1905, M1, their
piece marks and location. .

The parts are listed alphabetically under the following headings: Carriage
proper; counter-recoil system; azimuth pointer; the electrical equipment, in-
cluding the firing circuits and safety firing switch, the shot truck, shot tongs,
lanyard attachment, and grease cup.

For parts of the telescopic sight. sight cradle, sight arm, illuminating circuits
of the sight, and sight cover see Form 1955.

When referring to a part always mention its piece mark, where given on the
list.
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CARRIAGE PROPER.

' |
Piece mark. Nblérrn-l Name of part. | Location.
. . :___ S .
2 | Angles, 3.5 by 2.5 b% (1 ' For ladder brace.
5 | Angles, 3.5 by 3 by 0.312... .. Sighting platform.
H6S........ 1, Axle bed bx ,rifht... , Top carriage.
H6T........ 1 | Axle bed bushing, leit........... ' Do. '
H6L......l. 1| Axle cap, mght....... L Do.
H6M........, 1| Axlecap,left.................. Do.
1 ' Axle, lower guide sheave...... . Rear clip and traversing bracket.
1 | Axle, upper guide sheave.... Rear transom.
i Ball dthrust bearing.......... et melr)erslng gear. ~
..... L .. o, !
2 | Band trunnion.......... ol Elevating band.
1 880 v eecaerannanannaaan ..| Elevation and range scale pointer.
1| Basering.............. . ..; On concrete platform.
48 | Bearings............ ..| For traversing rollers.
LR 2 1) L T, Front transom to chassis.
4 ... L L aeee ! Transoms to chassis.
4 ..... L T Front transom to chassis.
41..... L LR ' Rear transom to chassis.
18 |..... [ 1 feeinaereieieieaae. Transoms to chassis.
2 ..... L T SR ettt QGear covers.
1 Bolto.o eeeeenes Gear cover.
2 | BoltS... .ottt Gear covers.
L S PR U ceeaene | Traversing handwheel shaft gear cover.
L S PO U T Traversing crank shaft gear cover.
b2 P U SO N Traversing intermediate shaft gear cover.
b B : 13 L sesasscacnan Do.
O TR . Guide bracket to chassis.
1]..... L T . Special bolt on sight standard.
1..... (R, vesnanes .... Sight standard to chassis.
2 BOItS. .o Do.
2 4..... LR Guide bracket to chassis.
1| BOl.ur oo agananaaas Do.
1|..... L T A, . Bight standard to chassis.
1..... L LN Sesaseiaauy Guide pracket to chassis.
4 | BOltS.e.eeiiniiniaananan,s P, ' Shoulder rest to bracket.
30B......... 8 d Retracting crank shatt brackets to chassis.
R 2 Retracting intermediate shaft brackets to
| chassis,
Do.
Do.
Do.
Clutch covers.
12 d Axle to gun levers.

Cap squares to gun levers.
- Platform to platform bracket.
Ladder brace to platform.
. Platform bracket to chassis.
Railing post foot to platform,
' Ladder to platform.
16 |..... Distance ring sections.
8

Do.

Outer dust guard clamp.

.. Axle caps to top carriage.

..... 3 veetecasscase-..-. Rear clip to rear transom.

| I ettt reieiatetaieeieeaaaaa Piston rod beam to guide frames.

..... . eeteese-...., Piston rod bracket to front transom.

............ " Elevating band.

Ele\i:;ting gear cover.

ceee 0.

............... Traversing clutch shaft hearing to sighting

platform.

............................. Cap squares.

.................. Axle caps.
................ Weight.
................ Crosshead gibs to guide clips.
................ Retracting crank shaft brackets to chassis.
.. Retracting clutch covers to chassis.
.1 Retracting clutch shaft plug.

..| Cam bracket to chassis and guide frames.
........................ Traversing handwheel shaft gear cover.
........................ | Yoke to gun levers.

.......................... | Key to crosshead.
.......................... 1 Platform to sight standard.
.......................... | Tlatform bracket to chassis.
.......................... ' Traversing intermediate shaft bearing, upper.
.......................... . Traversing intermediate shaft bearing, lower.
........................... Recoil indicator scale and poiater.
.......................... Sight standard to vertical guides.
.......................... Sight standard to chassis.
et teeteaeitataar e Guide bracket to chassis.
................................. . Guide bracket to vertical guides.




CARRIAGE PROPER—Continued.

Num-|
her.

Name of part.

P

-
€0 0O O 30 DD 00 s CO b 1 b 1 DO B O VD

—
OORNN = N

aBon SRS Te

W

DO DO DD b bt bk ot ot ot ot et ekttt DD DO DO D O DD DD s

L ML

[

O bt DO et bt P B bk GO DD D D D bt bk ek ek ek b DD DD

do
Bottom plate..
Bottom plate ¢ibs. .
Bottom plate liners
1};uﬂ'e‘r rod cup...

.....do.
.do

Bushlnge short. .
Bus{iungs, long.

Cam hraclret right
Cam bracket, left. .
Cap square, right
Cap square, left. .
Chassis, right..
(‘hassls left .

Clutch rod enc
Clutch rod pin. .
Clutch rod spring. .

Location.

Racer plates.
Do.

.| Nut strip to shoulder rest.

Shoulder rest bracket to sight standard.
raverslng handwheel bearing.
ht chassis to racer.
chassis to racer. .
Elevntlng screw supg:rt to front transom.
'l‘rangoms and clips to racer.

Do.

. Elevnting gibs to rear }.sransom.

Rear transom to ¢!
Cyllnder head to cylinder.
Cylinder to counterweight.
Elevating clutch shifter rod bearing.
Elevating connecting shaft bearing (upper)
to chassxs.

Elevatmg connecting shaft gear cover, to
[9

Elevatmg connecting shaft gear oover.

For magneto bracket.

Adjusting screw clamp.

Base and dog to rear transom.

Cover to base. .

Traversing stop to base ring.

Inner dust guard to base ring.

Steel and felt strips.

Outer dust guard to base rlng

Bearings to distance ring.

Rope clamps to elevating slide nut.

.| Rear clip and traversing bracket to racer.
.| Vertical guides to guide frames and chassis.

Vertical guides to chassis.

.| Counterweight well.

Clips of bottom plate.

Bottom plate.

Top carriage.

For rollers H6D.

For rollers H6F.

Elevating slide.

%ower gulge s‘l:ea\ es.
pper guide sheaves.

In right chassis.

Do.

In left chassis.
Do.
Do.

.| Tn elevating screw support.

.| For transom cap.

.| In upper cylinder head.

.| Inlower cylinder head.

.| In elevating eonnecting shaft bearing

.| Traversing hand wheel shaft bea.rlng.
.| Retracting clutches.

.| Retracting pawls.

.| Gun lever pin bearings.

.| Trunnion beirings.

.| Elevating arm bearings.

.| Traversing clutch gear (H18Q).

.| Retracting clutch covers.

. Do.
.| To cIl;asms and guide frame.
| Gun le\ ers.

. Bolted ‘and keyed to racer.

Do.

_| Front of racer to inside of front fmnsom.
.| Guide clips to crosshead.

. Do.

.1 On traversmg clutch rod.

. For traversing clutch rod and plunger.
." For traversing clutch plunger.

. Outer dust guard.

On elevating shaft.

.. On elevating connecting shaft gear (14M).
. On elevating connecting shaft gear (14L).
.| On elevating connecting shaft.

. On traversing crank shaft.

Do.
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CARRIAGE PROPER—Continued.

Picce mark, Nb';?' Name of part. Location.
b BT 1Y P On traversing handwheel shaft.
1 On tII;averslng intermediate shaft.
1 .
4 On retracting clutch shaft.
2 On retracting crank shaft.
2 On t;i})ping ever shaft.
2 On safety latch
2 On lower guide sheave axle. .
4 For sighting latform
1| Cover........... For range scale.
1 Cover plate, right.. Guide frame, right.
1 | Cover plate left.. Guide frame, left.
3 For retracting and traverslnﬁ cranks.
3 2o0n I;lght chassis, 1 on left chassis.
3
2 Sighting platform.
1 Above counterweight.
1 | Crosshead gib, right. Guide clip. \
1 | Crosshead gib, left. Do.
2 | Crosshead gibs...... Do.
1 | Crosshead liner, r: Do.
1 | Crosshead liner, le
1 | Cylinder head, upper Upper end of recoil cylinder.
1 | Clyinder head lower Lower end of recoil cyllnder.
1 tance ring..... Between racer and
1| Dog........... Bolted to left side of eleva slide.
1 | Drain plug.. In lower cylinder head.
1 |e-e-. do... Gear cover (14Y). .
1f|e.... do. Gear cover 14Z). '
) P do. Gear cover (19D).
1 {-ee-. do. Gear cover 198)
1|....do........ Gear cover (19F
1 Flevating arm........ Between eleval:ing bsnd and elevating slide.
1 | Elevating band............. Around gun.
1 | Equalizing bar.............. For counterbalance device.
1, Equalizing bar fork ......... For counterbalance weight.
1 ' Equalizing barpin............ Connects bar and fork.
1 | Elevating con.necting shaft gear On elevating shaft; 42 teeth.
1 jeeee. L L On elevating connectlng shaft; 24 teeth.
1 , Elevating clutch fork pivot Elevating connecting shaft bes
1 | Elevating clutch shifter. .. On elevating clutch shifter rod (upper).
1 ' Elevating clutch shifter rod. In elevating clutch shifter rod be .
1, Elevating clutch shifter rod bearing.. .| Rear end of left chassis.
11 Elevating clutch shifter rod handle....| On end of shifter rod.
1 ' Elevating clutch.................. ..| On elevating shaft.
1. Elevgeﬁng connecting shaft bearing, | Bolted to left chassis.
up
1 Ellevating connecting shaft bearing, Do, °
ower. : :
1 ! Elevating connecting shaft............ Bg}lw?ten elevating shaft and slow-motion
aft.
1 | Elevating clutch fork................. On elevating clutch-fork pivot.
1 | Elevating connecting shaft gear cover.| Covers elevating connecting shaft gear.
1 | Elevating gib, right................... On rea.r transom.
1 | Elevating gib, left.........c.cc.ceuo... ’
1 | Elevating gear cover, upper half, .o Covers elevatmg gears.
1 Elevating gear cover, lower half... Do.
1| Elevating ha: ndwheel................. On end of elevating shaft.
1 Elevating handwheel, slow motion ...| On end of slow:motion shaft.
1'E evat.}mg handwheel shaft gear, slow | On end of elevating connecting shaft 56 T.
. motion.
4G......... 1 ..... Q0.cunnieiieereiiaianeiacanaas On slow-motion handwheel shaft.
14EA....... 1 ! Elevating handwheel shaft, slow mo- | In elevating connecting shaft hearing (lower).
14Y......... 1 Elevatmg handwheel shaft-gear cover, | Covers elevating handwheel shaft gears.
. __slow motion.
158......... 1, Elevation pointer..........cccceeuee.. For range scale.
HI16E....... 1 Elevatingpin........c....o..covein.. In lower end of elevating arm.
Hi2D....... 1 | Elevating slide.............. ' In rear transom.
HI2H...... 1 Elevating slide nut.......... . In elevating slide. -
Hi12J....... 1 Elevating slide spring....... On elevating shde nut.
13A......... 1, Elevatingshaft....................... Through chassis.
8C...cuucann 1 Elevating screw support At bottom of rear transom.
H12A....... 1| Elevating SCrew........c.oeecuennen.. In rear transom.
HiI2N....... 1 ' Elevating slide stop........... PO | On rear transom.
A5H....... 1 Elevation scale pointer................ .
HI8E....... 1 | Elevating shaft gear................... l On end of elevating screw; 27 T.
HIi8F....... 1 ..... d ................................ On elevating shaft; 20 T
18X...ueenn 1 l .................................. | Part of traversm% clutch plunger.
4 Filler plates, 3 by 0. 3ig.ollilii For slghtmghplat
....... 2 Fxllmgplugs lextra.................. Inupper cylinder head.
H23BA..... 2 Filling plug instruction plates, curved. On tops of recoxl cylinders,
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CARRIAGE PROPER—Continued.

Num-
Plece mark. |} o

Nww##nm‘n—-—-wv—u—-w—u—-un—u—-wwgu—l—-.—-NNHN'—-n-—.ﬁh‘

Tt e ok DD et ek DO

Hi5Q......

VRPN

1k 0D 1k o ok ok ok kot b ot e 1 £ 00 1

a—ngmwu»—-n—
v

0Oil

Padloc]
Pawl (ufcmms ........................ For safety-latch pawl.
b2 T, | Retracting clutch covers.

Name of part. Location.

instrﬁction late, straight.
ot pate On outer dust guard.

.| Sighting platform.
. I:a‘upperg‘:d lower cylinder heads.
. Part of tra clutch plunger.
})lugx (loPA
ower cylinder head.
. l"or upper dylinder head.
In lg(fer snd lower cylindar stuffing boxes.

For moou rollers.

ears

Guide gheave, upper.......... ..| In rear transom.

Guide sheave: lol;vp& ........... ..| On rear clip and traversing bracket.

Guide frame, ﬁglt . ..| On chassis.

guidf axle um'lage '
un-lever

Gun lever, ri On %m-lovor axle.

Gun lever, left

Gun-lever pin. In to)

p carriage.
Between gun levers.
On hasp bracket.
.- .| On piston-rod bracket.
........ ..| In cover.
........ . 0.
........ ..| Elevating shaft. -
........ ..| Blow-motion elevating hand wheel shaft.
........ .. vaeming crank t.
........ . 'l‘mversing handwheel shaft.
...... ..| Traversing intermediate shaft.
...... ..| Traversing pinion shaft.
........ ..| For gun-lever pins.
.......... ..| Retracting intermediate eus
.......... ..| Retracting crank-shaft P
.......... ..| Retracting
...... . Retmctlnfecluwh lever pln.
..| Tripping- ver shalf!
Safety-latch shafl
Elevating screw
Guide frames.

Trippi shaft.
pping-lever .
...... ..| Safety-latch shaft.
........ Fastened to alghtlng platform.
........ .., From ladder to slg ing platform.
........ In base ring.
........ For ]e)levating slide.
........ 0.
........ In lower cylinder head.
........ On top of piston rod.
........ .. For locldng piston on rod.
..{On shoulder rest bracket.
........ ..i On ¥)
........ .. On elevatlng shaft.
........ ..| For elevating clutch shifter rod.
.. Slovgmotlon elevating ha.ndwheel shaft.

Elevating connecting shaft.
Traversing intel ate shaft.
mverslng handwheel shaft.

’l‘raverslng intermediate shaft.
Traversing pinion shaft.

! Slght»arm bmket pins.

.| Suspension rods.

For roller axles.

For buffer-rod cups.

| Elevating slide stop.

do...... .. Equalizing bar fork.
Nut strip... .
1Oflgutter...ooieeiiiiiiiiiiian Piston-rod beam.

| Shoulder-rest bracket.
1) o Traversing handwheel-shaft-gear cover.

ul For oiling pintle beartng.

, Garlock’s wa roof ring . Upper and lower stuﬂing boxes.
' Yale standard No. 853....... " For locking-buffer valve.
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'CARRIAGE PROPER—Continued.

Piece mark, Nb‘;‘:‘ Name of part. Location,

Bushing rings (30J
Bus! ring { 52)
;or {)ac -ret scre
or bus
Elevntlnhglgflée stop

BE.eecneces.| 52| PIN8..cceiciiiiiiiiiiiiiiniiiiiiiiaaa. Fe- —-nlwabri=mo'sore s,

ceveeeens| Fe m.

......... For collars 14D a1 _

......... F(()i-o elevating connectlng—shal‘t bearing
wer).

.| For bushings H13G and H13H.

.| For bushing H18N.

.| For gointer lid.

...| For retracting clutch.
weee-..| Forr ht chassis.
[ R 2 . For left chassis.
....... For taper pln for nut (10R).
....... For nut (108).
....... For nut (13D).
....... For gear ang collars on elevating shaft.
....... For elevathf clutch-fork pivot.
"""" gf: bing e necting haft bearing ( )
teeeiececicteecaancnaaans va con -] u]
. feeetecectceceacenccanannnns For nut (14AA). pper.
"""" Top Taper pins for' ollars (14BA).
....... T lor co!
....... Romm clutch-lever pin.
......... For taper pins for collars 5320).
....... For ta‘per lplns for collars 32F).
Tripping-lever sha
%“{“&2"“&“‘?"'
.| Tripping-r ns.
. gor nuts (?7 ing n "
.| For taper for spring-compressing nuf
.| For nut (H12 lE P
.| For taper pin for elevating screw.
.| For taper pins for lower guide-sheave axle.

....... For upper guide-sheave axle.
......... For taper in for rear clip.

....... For nut

....... For equal izing bar pin.
S PR [ R For rope-socket pins.
1| Pin, spllt .............. For gin (H16K).
2 | Pins SPlit. . For bolts (H16N)
2 ]...e d ................. For taper pms for band trunnions.
b P For nuts (14AA).
1 Pin, split ............ For nut (16B).
1..... L T For nut (16C).
| U PR L L For taper pm for collar (16D).
1]..... [ 1 PP For nut (16B).
1..... Ao For nut (16F).
2| Pins, split........oooooiiiiiiiiiia. For taper pins for collars 16G and 16H.
2 1..... do.... il For nuts (16M).
1| Pin,split..... ... For taper pin for traversing clutch plunger,
2 | Pins split ...| For nuts (20F).
4 -| For taper pins for collars (20K). )
1 -| For taper pin for retracting- &,&wl lever.
2 .| For taper pmq for collar (29
1 .| For nut (10R).
1 .| For gear (HISF).
4 Pins taper. . ...| For collars (H13B).
1| Pin, taper .............. Elevating clutch-shifter-rod handle.
2 | Pins, taper.........ccieiiiiiiiaiaanns Collars (14BA).
2 do... ool For collars (32C).
2 @O e For collar (32F).
2|..... do e ettt uafcty latch.
1| Pin taper .............. grmg—compressing nut.
1..... do. ...l vating screw.
2| Pins, taper.............cooiiiieei. . Lower-guide sheave axle.
1| Pin, taper. e eeeeeieaieaeaaeaaaas Rear clip and traversing Lracket.
2 I’ms, L2:9 +7-) For band trunnions.
17 Pin,taper......cooiiieiniieaianaan.n. Traversing crank shaft.
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CARRIAGE PROPER~—Continued.

Piege mark.

Num-

Name of part.

Location.

-

fadd

,_ A
050 00 b ot 1k ek bk bk ok ok DD Bkt ek et et DD ROt DO DO DD B 188 DD e bk 1D e bk et bk ko ek et D DD ok DD bt ot et 1 T B0 DD D0 DD 1O 1O bt b D bk et ek bt DD 00 bt © et ek e D B4 DD Bt DD . Bt DO

Piston-rod beam. .
Plates, handhole. .
£lstform bracket..

e
L4393
2

' Racer right
' Racer left
Racks, right. ...
Racks, left....
Racks, right
Racks, left....
| Rack-re
loeens do

' Range scale, subcaliber.

i Range scale, service.

| Rear clip and traversing brack

| Recoil cylinder...............

! Recoil-indicator pointer...

1 Recoil-indicator scale, ri|
Recoil-indicator scale,left.

Retracting clutch, left........
Retracting clutch pinion, ri?xt. .
Retracting clutch pinion, left.......
Retracting clutch cover, inside, right..
Retracting clutch cover, inside, left. . .
Retracting clutch cover, outside, right.
Retracting clutch cover, outside, left..
. Retracting clutch-shaft plug.......
Retracting clutch lever, rght .
Retracting clutch lever, left. ..
. Retracting clutch-lever pin. ..
| Retracting clutch-lever stud. .
Retracting clutch spring...
Retracting clutch shaft...

' Retracting clutch sleeve......
Retracting crank-shaft bracket..
Retracting crank shaft...
. Retracting crank.........
Retracting crank-shaft pinion...
Retracting bevel-gear guard, righ
. Retracting bevel-gear fuard left..
Retracting direction plate, right
Retracting direction plate, left.......
' Retracting intermediate shaft bracket, '

i right.
. Rtlat}?cting intermediate shaft bracket |
o .

Retracting intermediate gear.......... ‘
Retracting intermediate shaft.
TRetracting pawl-spring lever.
Retracting pawl stud....
Retracting pawl shaft
Retracting pawl lever
. Retracting pawl, inside .
. Retracting pawl, outside.
Retracting pawl sprine...
Retracting ratchet wheel.
. Rings, spring

|
i For collar (16D).

gor cgrl;ius l(liGtcalxlzdlmH.
raversing clutch plunger.
For collars (29K).

Retracting intermediate gears.
Retmcting-g’?wl lever.

For collar (20W).

For elevating band.

On sighting platform.

| In recoil cylinder.

On piston.

: Bolted to front transom.

Bolted to lower ends of guide frames.

8 ks portl; hti latf(
up sighting orm,
For traversi sto}?—bolt holes.

' Retracting intermediate shaft brackets,

In upper cylinder head.
Range scale and pointer.
For pointer lid.

Rests on traversing rollers.
In racer.

Screwed to racer.

On top of racer.

0.
; On top carriage.
Do

On chassis.
D

0, -
. For racks H6G and H6H.

For racks 6B and 6C.
On sighting platform.
Screlv)ved toslide.

0.

. On racer.

Inside of counterweight.
+ On guide clips.
. On 1i;

t chassis.
On left chassis.

, On retracting clutch shaft (64T

. On retracting intermediate

. On I‘Btracting clutch shaft.
0

shs}é (13T).

D_o:

! Do.
Inside of right chassis.

Inside of left chassis.
Outside of right chassis.
Outside of left chassis,

. In right and left chassis.
+ Pivoted in ri

t chassis.

Pivoted in left chassis.

For retracting clutch levers.

In retracting clutch levess.

In retracting clutches.

In bearings in right and left chassis.
On retracting-clutch pinions.
Bolted to right and left chassis.
Through chassis.

On retracting crank shaft.

On retracting crank shaft (13T).
Bolted to outside of right chassis.
Bolted to outside of left chassis.
On right chassis.

. Onleft chassis.

Bolted to inside of right chassis.
Bolted to inside of left chassis.
On retracting intermediate shaft (122T).

Between chassis.
On retracting-pawl stud.

~Inside of left chassis.

In bearing in left chassis.

.. On retracting-pawl shaft.
Do.

Do.

. On retracting-pawl stud.
. On retracting-crank shaft (50T).
- In upper eylinder head.

Under top carriage.
Do.
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CARRIAGE PROPER—Continued.

Piece mark. Name of part. Location.

gfr rotlll:? H6D and H6F.
lova gear.

Elevating and traversing gear.
Retmctmg gear.

For rollers under top carriage.

[T yares

For counterbslanee device.
On ell)evaﬂng slide.

0.
In clevises.

On shoulder rest.

On right chassis.

On left chassis.

On safety-latch shaft.
In crf))gshead

In safet -latch pawls.
Throlgs chassis.
For index plntes

scales.
Racer cover plates.
Gun-lever yoke bushings.
Axle-bed bushings. .
For traversing rack.> >
Traversing rack.
For slide.

Pointer-lid hinge.

Crosshead gibs.
For gun lever washers.
For closing oil tubes in rmr!.
Racer liner.

For attaching direction plates.
For locking valve-stem nut

.

Safety latc
Safety latch le! t. .
Safety-latch "handle
Safety-latch pawl, ri; ht
et ekl
ety-latch pawl sp
g:!.fgty-latch shaft....

- - -
©0 b s b DD b et bk ek ek ek m.'n-n-b-v-o-u-n»dbala-u-ﬂ-tor)onmuﬁmsassnmwg@igmoui-»rﬂdrﬂ-ﬂ-‘ﬂwhﬂ-"-‘

95882—17——4

For cover plates.
For locking elevation ter.
Retracting clutch pi
..... On sight standard.
Screw . Elevating arm.
Shoulder rest...... On shoulder-rest bracket.
Shoulder-rest bracket . . On sight standard.
Side liner, long..... On sight arm.
’ Side liner, short.. Do.
Sightarm............ Sight-arm bracket.
Sight-arm bracket pins. In sight-arm bracket.
Sight arm oil screw... In sight arm.
Sight shank liner. On sight arm.
g'glilxtxg ks mssmg t g)ll t&knlcxd -
pring comp: nut.. . elevating slide.
Pring stirrup........ Sighting phtform
Sleeve...... E evatmq
SleeVeS. . .een ittt iaee e b dles of slow motinn elevating hande
wheels.
Sleeve.....oiitiiiaiaiii e iaaaaaaan On handle of traversing handwheel.
Slide.......... In range scale
Stem and washer. .| Elevating handwheel.
..... do.. Slow motion elevating handwheel.
..... do. .| Traversing handwheel.
Strip.. .| Outer dust guard.
Studs. Rear transom.
..... go. Elevating arm.
éuspension rods. . g& gmmwl;vtvre
.......... orm muing
12 Thrust plates. . Under gase ring.
1 | Top carri On rollers on chassis.
1 | Transo! Connects right and left chassis.
1 | Transom, rear. Do.
1 | Transom cap........ Rear transom.
1 | Traversing crauk shaft. . Through chassis.
" 1 | Traversing handwheel shaft. . In traversing handwheel shaft bearings.
1 | Traversing handwheel.... ... .| On traversing handwheel shaft.
1 | Traversing intermediate shaft......... Between traversing handwheel shaft and
traversing crank shaft.
1 Traversingerank...................... On traversing crank shaft.
1 . Traversing pinion shaft............... In rear clip and traversing bracket.
1 | Traversing intermediate shaft bear- | On sight standard.
Traversglg clutch shaft bearing........ Under sighting platform floor.
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CARRIAGE PROPER—Continued.

Piece mark. | Name of part. : . Location.
)
Tra: footlever.................. On end of tra clutch
'l‘nvm clutchshaft.._............. Int vusingm bﬂg
' Traversing clutch shaft lever.......... On end of tnva clatch
Traversing clutch fork................. Fastened to clutch lever.
Traversing clutch lever................ On end of tﬂ% teh rod.
Traversing handwheel shaft gear cover. Covers handwheel gears.
Traversing eover ...... Covers crank shaft gears.
'l‘nversing lntermedh i Covers intermediate shaft gears.
' Oon shoulder rest bracket.
' O traverisg pinion
. ve p
. On traversing crank (&Yl‘)
On tra pinion
On end of trave: cmnk shaft.
On interior of

of base 8
On end of traversing intermediate shaft(20T).
On rsing
On end of handwheel shaft (15T).
On end of traversing intermediate shaft(70T).
On right chassis.
Between racer and base ring.
. Between
C«;nmct tripping lever shaft and clutch
For tripping rods.

For ends of trip rods.
' 8nendo_ltrl ver shaft.

upper cylinder head.
gor hm$° of‘tn. tracting cranks.
or les of ref
. ﬂ“ otill “llg‘l:ton rod.
end o .
piston rod.

In
 On valve stem.
On chassis and guide frames.

. Do.
' Elevatmg shaft ﬂu(tt

hlndwheel m (ms?&l

'l‘nvemg

Elevating slide s

Lower end of elevating arm.
Upper end of elevating arm.

Weights first to sixth layers. . T oounters
! Weights, eighth 1ayer. . _............ - Do.
+ Weights, seventh layer, side pieces. ... Do.

1t 13 00 G0 1 o D Pt o kB ek k£t B D9 10 10 Bt B 1t i 10 1m0 52 1 1 1 1 1t o ot D Btk o e B Bk bk l gs

Weight, ‘seventh la; , inside piece.... Do.
' | Weight............ m ........ ?.i ....... For counter-balance device.
|
COUNTER RECOIL SYSTEM. -
1 | Buffer cylinder, right................. Forward ends of roller pathsof chassis.
1 | Buffer cylinder, left.... Do. .
4 | Buffer followers........ ..| Buffer stuffing boxes.
4 | Buffer glands............ Inside of followers.
2 | Buffer pistons and rods.. In bores of buffer cylinders.
2 | Buffer piston liners...... ..| Around buffer Fb‘islt&)“hmds.
4 | Buffer springs............ On each side o cylinders.
4 | Buffer spring covers...... .| Surrounds buffer w
4 | Buffer spring rings....... ..| Inside of buffer sp covers.
4 | Buffer spring rods.......... ..| Inside of buffer
4 | Buffer spring supports..... .| Rear ends of buffer spring rods.
4 | Buffers uﬂing boxes....... ..| Close ends of buffer cylinders.
2| Buffer yOKeS. ....oeoueerananncannnnnn Connected to front ends of buffer spring rods
and to buffer Estons.
2| BoltS. ittt ccrieiia e For clamps H7
4| Bolts, tap........cceeeeanns ..| For clamps H7V.
8| Bolts ..., ..} Buffer cylinders.
4 | Bolts, tap i Do.
2) | Inside of front transom.
2'..... d i On front transom
8 | Collars.. | Pipe connections.
4 | Couplings | Lqu:l;lmng and throttling pipes to buffer
valve
1! DiSC.ccniriiniicenecencannnnanen l Buffer valve.
1 Empt\ ing Plug..ccceenienennannnnnas Do.
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COUNTER RECOIL SYSTEM—Continued.

Plece mark. Nb;"r“ Name of pait. Location.

oaing s g i -

Equal zing and throttling pipg, "fght’ :|(Joln buffer cylinders to buffer valve.
Equalizing and throttlng pipe, le

FolOWerS....oeueeiriacareaeeceracnnn Equnlmng and throttling pipes to buffer

cylind
g?ll“i%g lugs, including two extra. ... Buffer cylind
pugs, clu ng Wwo extra.. uffer cyvlinders.
For buffer stuffing boxes,
Around valve stem.
.| Locks valve disk.
. %ixﬂer piston liners to buffer plmm

%gmunng and throttling pipes.

.| Buffer yokes to buffer piston and rods.
Bufler yokes to buffer spring rods.
.| Buffer spring supports.
.| Valve stem.
Buffer spring su
Buffer yokes to uﬂer plston
Buffer yokes to buffer spring rods.
Buﬂer valve.

Bolted ito to] a? of openlng in front transom.
. e n v

.| S8tuffing boxes ol buﬂer valve.

Pipe connections.

B DO DD 30 bt B bt bt B B bt A Pt et ek ek

Q0 b puuk Juch et Junk B DN 56 Bk b0
I

AZIMUTH POINTER.

1 .| Berewed to top of base ring.

1 On right side of racer.

1 Screwed to racer.

1 .| On screw H5K.

1 .| For scale.
H5S........ 1 Joins hinge and id.
H5A....... 1 Attached to shde.

2 Azimuth lpolnter body.
HS5F........ 1 ...| Covers azimuth pointer.
H51§ ....... 1 .| On screw H5K.

1 Secures sleeve H5L,
H5D....... 1 On lower edze of szlmuth pointer body.
H6K....... 1 Azimuthg}o
H56H....... 12 Screws, machine, countersunk head...| Coaming rwcer
H5L........ 1 | Sleeve End of screw H5K.
Hb6M....... 1]..... Do.
H5R....... 1| 8lide....cccceenennnn .| Azimuth pointer body.

1| Taperx pm Collar.

ELECTRICAL EQUIPMENT, MODEL OF 1905 MI.

I Terminal box,
! For bracket (T25A).
.| For pipe clamp (T25J).
For straps (T6G).
For attaching terminals to base.
." For securing cover to terminal box.
For portable lamp plug box and hook.
, Terminal box to base
. 11::or ju.nction box (T25BJ ).
.1 For
For straps (V19EA)
do . For straps.
3 Bolts, countersunk. . .1 For straps (T6G).
1 Bolt through ......... ." For f)trap (T6G).

1. .
1 . Secured to piston-rod beam for supporting
' forward egd of flexible hose. P

-
LR R Ll ol

1 . For azimuth pointer lamp.
2 For lamp fitting.
1 ., In tee (VBBC).
1 Lamp ﬂmng (E12R)
1 Ca le, flexible, reinforced. . ' Portable lamp.
....... 1 Conduit support.......... . On piston-r heam.
..... 1 Conduit strap, complete. For 2-inch conduit. -
K....... 2 Coupling nuts......... ..., For flexible hose.
VZBEA..... 1 2 CouplingS....cevevueiieeenuninenennnn, 2inch pipe conduit in counterweight well.
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ELECTRICAL EQUIPMENT, MODEL OF 1906 Mr—Continued.

Piece mark. I‘%;'r:“’ Nanmie of part. Location.
VBAA..... 12 Couglings ............................. For 0.5-inch conduits.
V2BA..... 21..... 0 e ettt iieeenreenaaiaas For 0.75-inch conduits.
V23CA..... 51..... L 1 For 1.25-inch eonduits.
Vi9C....... 1[Cover. ..o.omiiiiiiiiiiiiiiiiiennann For terminal box.
V23AJ...... 8 EIDOWS. .. eiiiiiiiiieiiaaiceennans For 0.5-inch conduits.
V23BJ...... 2 fe.... L T For 0.75-inch conduits.
V2ZBAL..... 1 | Elbow, sideoutlet.................... On sighting platform. -

5 | Firing circuit, branches of............. Connect electrical firing apparatus.
T25BK..... 1| Gasket. ... ittt iiieieiaaaaas Junction box (T25BJ).
P45F....... 1 | Ground connection.................... On gun.
E12Y....... 2 | Hooks, twisted.........cccceeemueeen.. For cable thimbles.
El14C....... O = (1) S, For portable lamp and cable.
VIOM....... 1 | Hose, flexible, metallic................ Counterweight well.
VION....... 2 | Hosefittings. .............couamieeans For flexible hose.
V2BAN..... 1 | Insulator, outlet, 0.5-inch............. For 0.5-inch conduit.
T25CA..... 1 | Junction box and cover.. ... 1111000 On left chassis. K
T25BJ...... 1..... [T DN On racer in front of rear transom.
T25BU..... 1]..... L U T PP On right chassis.
T24R....... 1| Junction boX. .....coiuiiiicinainnannns Under right chassis.
EMA....... 1 | Lamp, portable....................... At rear of right chassis.
E13AK..... . 3 | Lamps, 16-candlepower-............... On chassis and top carriage.
E12NA..... 4 | Lamps, 8-candlepower................ Azimuth and elevation pointer.
E12Q....... 4| LampSprings........ccceeveieenannnn. For electric lamps.

1 | Magneto, firing complete.............. On firing magneto bracket.
VIOBA..... 12 | Marking plates............o...ooiaen.. For terminal box. .
VBAW.... 1 | Nipple, chase, 0.5-inch................
VBLT..... 3 | Nipple, close, 0.5-inch.................
VBAT..... 5 | Nipple, short, 0.5-inch.................
V23BT..... 1 | Nipple, short, 0.75-inch................
V23JT...... 2 | Nipple, short, 1.25-inch................
V23MT..... 2 | Nipple, close, 0.75-inch........ccc.a...
V23CV..... 1 N
V2BAU..... 3
El2T....... 3 For lamp fitting.
VI9X.......! 38 For hase of terminal box.

1 On brackets on left chassis.

24 In terminal box.

[y

—
NN ONCON I s DO O DD i GO0 b DD

-

O 4 00 bt 1t bt ND bt =

g8
Receptacle, candélabra,
Receptacles...........
Reflectors... .-
Reflector, consisting of 1 shell, 1 bush-
ing, 1 end. 1 suvvort, 2 rivets.
Reflector, consisting of 1 shell, 1
hracket, 1 end, 3 rivets.
Rubber pad,

Socket. ...

..... o..

Shade, consisting 1 shell, d
(closed), 1 end (with hole), 1 support,
9 rivets.

Shades, consisting of 2 shells, 2 ends
(closed), 2ends (with holes), 2 brack-
ets, 2 thumbscrews, 2 thumb nuts,
16 rivets.

For pipe fitting (V19P).

)
For terminal box fitting (V19E).

On flexible metallic hose.
Near elevation scale lamp.
,;or oongg}:. ;
'or con pe.
In terminal ir;\ox.
At rear of right chassis.

-| In branches of firing circuit,

For lamps (E12NA).
In branches of firing circuit.

For recoil and buffer valve lamps.

For elevation pointer lamp.
For azimuth pointer lamp.

In terminal box.

For reflector T25G.

For reflector T25P.

For bracket T25M.

For reflector T25P.

In terminal box.

For rubber pad.

For junction hox T25BJ.

In b{)anches of firing circuft.

0.
For sockets (E13AF).,

For candelabra lam%sl.

For 16-candlepower lamps.
For lamp at center of carriage.

For chassis lamps.
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ELECTRICAL EQUIPMENT, MODEL OF 1905 Mi—Continued.

Num-

Piece mark. [} Name of part. Location.
. i

217 ¢: « TSR

..... o.. . .

Straps. .. -

Switch, R On left chasiss.

..... d Near elevation pointer lamp.
Swive For branches of firi c!rcust. -
Tee.. Outside of left chi .

..... ) Inside of right chassis.
Terminals. .| In terminal box.

Terminal boX...c.ovuunn.. .| In counterweight well. .
Terminal hox fitting...... .| In bottom of terminal box.
‘Washers .| For rubber pad.

..... go.... .| For terminals.

..... 0..cu.. .| In branches of firing circuit.

1 | Wire, No. 14 .| For firing circuit.

..... [« [ .| For ligh circuit.
‘Washers, verona For twisted hooks.

SAFETY FIRING SWITCH,

Blades. ..ccooiiiiciiiiiiaie it Attached to lever.

.| Between blades and lever.

.| For covers P30P and P42D,

For safety firing switch clip and lever base.

S, .| Lever base.
..... do..... cereeenian .| Insulated blades and clip blocks.
Clip blocks. ............. Clip frame,
Clip base plate.......... .| Clip base.

. Riveted to extremities of clip blocks,

.. Riveted in bearing in clip base.
Secured to clip frame, .

..... do .| Bolted to stop.
Cover, standard, No. 1.. .| On lever base,
Handle....,...ccece..t. .! In bearing in lever base. .
Lever to handle.

...| Becured at one end to inner extremity of
handle

Lever base.
.. Secure clip blocks and blades.
' Clip-base and lever studs.

DO 4B bt et et g DD DD bt o Bt bt bt B i DO DD DO P D0 B bt ek et et ek ek i ek i P DDA NI DY RO DD

Lever base.
Secure stop to lever base.
= .| Riveted in clip frame.
..... (s [+ TR Between blocks and clip frame,
P51G....... Plate bushings.......... Clip base plate and lever plate,
Rivets. ....c.cceeeiinnnnnnn .| Clip blocks.
1), Bafety firing switch lever base. .| Bolted to left chassis,
35V......... Safety firing switch clip base... .| Bolted to'under left side of top carriage.
Splitpinm................lL .| For taper pin of lever.
SFlit pins............. .| For nuts of blades.
P42B....... 8top....iciiieinnnnn. .| Riveted in bearing in lever base,
P51A....... Studs, clip base....... .| Terminal attachment.
P51B....... Studs, lever............. . 0.
P51H.......| 4| Stud bushings........... .| For clip base and lever studs.
in......ocoveenes .| Lever.
. . Do.
........................ .| Clip base.
....... .| Under nuts P30C.
P51K....... Under nuts P51J.

SHOT TRUCK (4 PER CARRIAGE),

4 Front and rear vertical frames.
g Bolted above main axle brackets,

.| Join an%zles A1J and AIK at top of truck,
angles A1J and A1K above caster

wheels.
2 | Axle brackets, main, .. .| At middle of truck,
1| Axle, main wheel Pinned to main axle brackets.
Bolts and nuts Main axle brackets.
51 ..... do. . .| Main wheel rims.

Connec
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SHOT TRUCK (4 PER CARRIAGE)—Continued.

Num-|
ber.

‘Name of part.

Location.

WK N VW W 8#‘ NRONDONN » W

L1

Caster wheel ri

ms.
Join front and rear vertical frames to main
axle brackets.

{)o in bearlngxln lower ends of angles
J and A1K.

P A —
' es ot su]
At various joints, P

Secure caster wheel pins.
For main axle taper pins

Riveted to shot supports at rear ends.

Through main axle brackets and main axle.
Caster wheels.

truck.
At extmmmes of main wheel axle.

[ e e T Y

-t

(7 PER CARRIAGE).
ter claw.

OPg:d aris p pivoted ter pin.
voted on center
Plvotuf(menter pin.

Forms pivot of claws and do|

In upper extremity of outer claw.
Pivoted on e pin.

Between two parts of outer claw.
Between two parts of inner claw.
End of shackle pin.

Ends of center pin.

Outer claw.

Inner claw.

H2H......

H2R......

RO bt b bk DD o Ptk ok ot ok ek ek ok D Bk ek Pk ek ot et et DD b B DO

Case

Case bolts with nuts.
Case cover
Firing leaf cord

Lan cun.
anyard filli
Boleed to lmyntd nnm pleoo.
to lan’
Iett side o ease
Frol:l. firing leaf of breech mechanism to ree 1

CO!
Firing leaf cord.
Bolted to elevating arm.

Attached to end ofmel cord.

.| Bolted to elevating band.

On rear of gun,

.| For attaching lanyard guide.

On sprin|

. Plvoged at front part of case.

At pivot of pawl.
SupPorwd 1N case,

'snnshaft
Spring :

Unlt?is firing leaf cord, lanyard cord, and reel
cor

‘Wound on reel.

Join ﬁring leaf cord and lanyard cord to ring.
Inside of reel.

At center of case.

Through hubof caseand through spring shaft.
Rear end of reel cord.

i Lanyard filling piece.
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GREABE CUP (8 PER CARRIAGE)

Piece mark. "} X " Name of part. . Location,

Screwed into carrt:
On upper end of
Undemeath lunger.

is seated on pipe oonnmtlon.
Inside of cup. .
Secures plunger to cap.

Secures cup leather to plunger.
Between cap and plunger.
Under cup leather.

In head of pi 5

In plunger.

e L CY Y
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