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Int_sgection. Each assembly should always be in-
specte ore operating to mayke sure that gl?ere are
no tools, rags, or other obstructions that will foul the
actions. Test operation of the breech to verify normal
actions -of the breech, firing mechanism, and gas ejec-
tor. After firing, inspect and record the liner posi-
tion at the muzzle, Check the clearance between the
liner and screw box liner and record the readings.

Lubrication and preservation, Lubricate the gun
assemblies according to the schedules and with the
lubricants prescribed on the lubrication charts

appended to this pamphlet. Observe the instructions
in the Bureau of Ordnance Manual as to maintenance
of oil film on all bright work. Use canvas muzzle
covers to prevent water from entering the gun bores
when the tompions are unshipped. See the instruc-
tions of chapter 18 for alternative lubricants and for

general information concerning lubrication,

Preservation and service care

Gun, Instructions for preservation and care of
all elemsants of the gun barrel are prescribed in the
revised edition of the Bureau of Ordnance Manual,
chapter 3. These include specific directions and
information applicable to these particular guns, Dis-
cussed thoroughly are care of the exterior surfaces,
the bore, and the chamber and data in regard to cop-
pering, constrictions, deformations, and other items
whaich affect the accuracy, life, or ballistic charac-
teristics of the barrel, In addition to the instructions
of the Ordnance Manual, the following should be
observed:

The chromium-plated bore and the powder cham-
ber surface must at all times be coated with a film
of light mineral oil, Navy Symbol 2110, This oil film
is to be applied with clean toweling wrapped around
the bristle bore sponge; the film should be replen-
ished weekly. The oil film should be removed before

firing. The gun bore should be swabbed clean and
rinsed immediately after firing, and it should then
be gaged and lapped, if necessary, to remove copper
deposits or constrictions,

Gun maintenance materials. Approved materials;
unauthorized materials, Experience has shown cer-
tain materials to be ada?ted for certain jobs in the
care and preservation of gun assemblies. Other
materials, found injurious to the equipment or to
personnel, must not be used, A list of approved and
of unauthorized materials follows:

Coating for bore and chamber of gun, Approved
oils: Preservative oil 0. 8. , Navy Symbol
2110, and Navy Symbol 2135, Unauthorized: Heavy
oil or grease; organic oils,

Wash for gun bore after firing. Approved: Soda
solution (one pound Iaundry soda to one gallon boiling
fresh water); or riflebore cleaner 0.8, 1426; or
Diesel oil, 7-0-2; or light mineral oil, Navy Symbol
2110; or caustic soda solution (three ounces caustic
soda to one gallon boiling fresh water). Unauthorized:
Solutions made with salt water; or kerosene, gaso-
line, or carbon tetrachloride,

Gun bore rinse after cleaning. Approved: Fresh
water, Unauthorized: Salt water,

LOCK MISFIRED PRIMER
OKERATING

o \ %g

REPRIMING —
TOOL (8-Z-931)

Figure 3-23S, 16-inch Gun Assemblies. Extracting
Misfired Primer Without Opening Breech.

FIRING PIN

WEDGE
RETRACTING
LEVER

COCKING LEVER

Figure 3-23T. 16-inch Gun Assemblies,
Percussion Firing,
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Lapping compound for removal of copper from
bore. Approved: Pumice and oil paste (equal parts

by volume of powdered pumice stone and light machine
0il); in severe cases, standard issue wire brush; as
last resort, emery, used sparingly. Unauthorized:
Sandpaper or harsh abrasives.

Material for removing "smoke rings' or discolora-
tion from gun bore, Approved: Wiping with oil soaked
rag. Unauthorized: All abrasives and detergent or
caustic solutions,

Coating for breech mechanism bright work,
Approved: Light mineral oil, Navy Symbol 2110.
Unauthorized: Heavy oil or grease, organic oils.

Solvent for cleaning firing lock. Approved: Alco-
hol. Unauthorized: Kerosene, gasoline, carbon tetra-
chloride, caustic or soda solutions.

Lubricant for firing lock after cleaning, Approved:
Light mineral oil, Navy Symbol 2110. Unauthorized:
Greases, heavy oils, organic oils,

Material for detection of air leaks in gas ejector
system. Approved: Light oil or liquid soap. Un-
authorized: Heavy oil or salt water,

Lubricant for gas check pad. Approved: Molyb-
denum disulfide, MIL-L-7866 (Aer). See the chapter
on Lubrication fo. the method of application. Un-
authorized: Oil lubricants 14-L-14 (Ord) and MIL-L.-
16785, or mixtures of white lead and tallow.

Tools andaccessories. Toolsusedinnormal care
andpreservationof gunassemblies include standard
issue tools and supplies, as well as tools designedior
specific applications. Tools for normaluse include ham -
mers, screwdrivers, standard wrench sets, andsupplies
suchas toweling, commonsponges, wire brushes, and
oil stones. Boregages,bore lapping heads,andbristle
bore sponges are designed for specific uses. Eachship
is supplied with a sufficient number of such tools of the
proper size. Useof standardissuetools and supplies
depends uponthe discretionof the officer in charge.
Special purpose tools must be used for no purpose other
thanthat for which they were intended. Design identities
and reference drawings of alltools andaccessories are
giveninchapter 19,

Borelapping head, The bore lapping head (fig. 3-24)
is usedfor cleaning the bore and rifling of thegn. The
tool consists of four segments mountedon springs in a
circular block. Emeryclothisattachedtothe segments
for cleaning the lands of the bore. Inorder tocleanboth
the grooves and the lands, molten lead is poured through
the openings inthe bore lapping head when the head is in-
serted inthegunbore. Thegunbarrelacts asa moldfor
the moltenlead. Afterthelead cools andhardens, the
bore lapping head is pushedthroughthe bore. The lead
cleans the rifling as it spirals through the bore.

The bristle bore sponge
(fig. 3-25) is usedin all cleaning, swabbing, and oil-
ing operations performed on the gun bore. The tool
is a solid, cylindrically shaped, hardwood block with
many rows of short, stiff bristles arranged around
its circumference. At each end of the tool, eyebolts
are provided for attachment of the ropes used in pull-
ing the bore sponge through the gun.

Bore gage. The bore gage (fig. 3-26 is passed
threugh the gun bore to test for constrictions. It is a
cast steel frame with two {ixed-diameter, machined
steel cylinders attached at either end. The bore gage
has provision for attachment of the ropes used in pull-

ing it through the gun.

Wire brushes. Wire brushes are to be used mainly
onthe exterior surfaces of thegun. Insevere cases of
copper deposit in the bore, the wire brush may be used
sparingly, butonly by experienced personnel.

Breech mechanism, Thebreech mechanism is to
be maintained clean at all times and must be free
from gummed oil, paint, and foreign matter. The
screw box liner and the breech plug threads are to be
oiled daily with light mineral oil, Navy Symbol 2110,

Figure 3-24. Use of Bore Lapping Head in the
Care and Preservation of Gun Assemblies

Figure 3-25, Use of Bristle Bore Sponge in the
Care and Preservation of Gun Assemblies

Figure 3-26, Use of Bore Gage in the Care and
Preservation of Gun Assemblies
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and then wiped with a clean, dry cloth. When not in
service, all bright work should be coated lightly with
light mineral oil as prescribed by the Ordnance
Manual. Gas check pads are easily damaged or mis-
aligned by careless handling of tools and indifferent
maintenance care. Inspect the pads frequently; they
must be free from cuts or scratches, particularly
ones that extend from front to rear. The normal
thickness of a pad is 1. 759 + . 020 inches, measured
- . 000
through the thickest cross section, but this dimension
tends to increase as the pad is used in service. The
maximum safe thickness of the pad, measured as
above, is 1.81 inches. Use of a pad with a greater
thickness will pull the mushroom forward, thus bind-
ing the firing lock and causing misfires. Pads
should be lubricated with molybdenum disulfide, as
described in the chapter on Lubrication, The split
parts of the split rings must be 90 degrees apart at
all times. The counterbalance springs and closing
cylinder assembly should be disassembled annually
and repacked with a special lubricant. The counter-
balance springs should be in such adjustment that the
carrier does not rebound when it contacts the opening
buffer. For proper breech closure, the air closing
pressure must be maintained as described in the ad-
justment of the Mason and Foster valves. The open-
ing buffer and the operating lever are filled (and
replenished) only with standard recoil cylinder liquid,
NAVORD OS 1914, Buffers are to be filled with the
gun at 0 degrees elevation. The operating lever safety
ratchet mechanism assembly should be observed to
ensure proper function. All components of the breech
must be frequently inspected for undue wear, galling,
distortion, fracture, or corrosion. The condition of
these components must be verified before firing.
The breech assemblies are to be exercised daily.

Firing lock. The firing lock requires the same
careful lubrication and rust-preventive maintenance
as prescribed for the breech mechanism. Before
firing, the lock is to be washed in alcohol and lub-
ricated.

When the firing lock is mounted on the mushroom
stem, the clearance between the lower portion of
the firing lock wedge and the rear face of the carrier
should be between 0, 130 and 0. 177 inch. A clearance
less than 0. 130 inch may indicate that excessive
expansion of the gas check pad has caused the mush-
room stem to be pulled forward. This condition will
bind the firing lock, thus causing misfires.

Gas ejector. Care of the gas ejector system in-
volves maintenance of the valves, swivel joints,
pipe connections, and telescoping parts. Freedom
from leakage at the minimum operating pressure of
150 pounds per square inch is required. To check
for leaks, apply a very light oil at frequent, regular
intervals to ascertain the air tightness of connec-
tions. Swivel joints seal against leakage by pres-
sure distension of the preformed packing. Slightly
adjust the swivel joint collar to stop leakage; never
screw the collar up tight. If the gas ejector valve
leaks, remove it and disassemble. Lap the poppet
and seat, using a fine compound, and wash in

3-20

alcohol before reassembling. The stuffing box gland
of the telescoping joint requires occasional resetting
as wear develops. Replacement and adjustment of
packing is apparent from the design details. I
leakage of the seal between the gun and screw box
liner develops, repack with OS 1162 as prescribed
by drawing 8-7Z-954.
Reduction valves. The reducing valve of the
breech closing system, when operating properly,
can be adjusted to completely cut off the air supply.
If the reducing valve is causing loss of air supply,
or otherwise operating improperly, the valve should
be tested. If necessary, it should be repaired or
replaced. New Mason valves and those in service
are disassembled and lubricated with oil, Navy
Symbol 1042, before being placed in service, and
every six months thereafter. The Foster valve has
a rubber diaphragm that must be protected from oil.

Operating and maintenance instructions
For the safety of personnel, and to prevent
damage to the gun and slide installations, observe

the following precautions and instructions.

Preparation for firing. Perform the following
operations in the order given below.

1. Check the air pressure and differential oil
supply of the counterrecoil mechanism. See chapter
4 for procedure,

2. Check the recoil cylinder fluid level at the ex-
pansion line filler. See chapter 4 for instructions.

3. Check the fluid level and operation of the
preech opening buffer and the operating lever buffer.

4, Perform "Before operating' lubrication for
breech mechanism and slide.

5. Make sure the salvo latch locking pin is not
in hole B.

6. Check the gas ejector and breech closing air
supply.

7. Wipe down all bright work.

8. Wash the firing lock in alcohol and lubricate
in accordance with instructions of the Bureau of
Ordnance Manual, Rotate the firing lock 90 degrees
to mount on the mushroom stem bayonet joint.

Latch the wedge to the operating bar.

9. Disengage and stow the slide securing pin and
elevate the gun to loading position. Retract and
stow the yoke locking device.

10, Operate the breech mechanism through two

closing and opening cycles to verify normal opera-
tion of the assembly.

11. Remove the tompion.
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12, Wipe the excess oil from the gun chamber
and bore and from the plug threads.

13. Inspect the obturator unit for scratches and
misalignment.

14, Check lubrication of the gas check pad.
Lubricate with molybdenum disulfide, MIL-L-7866
(Aer), as described in the chapter on Lubrication.

15. Make sure the gas ejector orifices are clear
of gummed lubricant.

Preparation for drill. Preparation for drill
should include a routine check as described ahove.
Screw the salvo latch locking screw into hole B,

Observe the backing out precautions of page 3-21.
After the drill be certain to return the salvo latch
locking pin to the turret officer's booth.

Securing gun assembly after firing. Immediately

after firing, secure the yoke locking device and per-
form the following procedure:

1. Clean the chamber and bore with one of the
approved materials previously listed.

9, Pass the bore gage. If the bore gage will not
pass, wire brushes of standard issue may be used to
remove sufficient copper to permit passage of the
bore gage. Use of the wire brush is permitted only
where the bore gage will not pass, and then only
enough to allow the hore gage to pass.

3-20A/B
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3. Remove all copper from the lands with emery
cloth, if the bore gage will not pass after the use of
wire brushes, The use of emery cloth is permitted
only where the bore gage will not pass, and then only
enough to allow passage.

4. Coat the entire surface of the bore and cham-
ber with light mineral oil immediately after cleaning
and passing the bore gage. Apply with clean toweling
wrapped around a bristle bore sponge., Refer to the
list of materials approved for this purpose.

5. Disconnect the wedge from the operator bar
and rotate the firing lock 90 degrees to remove from
the mushroom stem.

6. Disassemble and clean the firing lock. Wash
all electrical contacts in alcohol to remove grease.
Before assembling, give all parts a coat of light min-
eral oil to prevent rust., Stow the firing lock,

7. Install the tompion or muzzle cover.

8, Check the gas ejector valve and air lines for
leaks, and clean the orifices.

9. Inspect the breech opening buffer and the op-
erating lever buffer; replenish liquid if necessary.

10, Close the breech, depress the gun to 0 degrees
elevation, and engage the slide securing divice.

Firi misfires, Misfires are usually caused
by a break in the electrical firing circuit, The weak-
est part of the electrical firing circuit is the primer.
To avoid misfires, primers must be handled care-
fully to avoid breakage of the platinum, electrical
contact bridge, If the platinum bridge is broken,
electrical firing is impossible.

Firing lock. To avoid misfires, the firing lock
must be perfectly clean at all times. Wash the firing
lock with aleohol at frequent, regular intervals.
After cleaning, lubricate with light mineral oil. The
firing lock should be mounted only during action or
during drill periods. At all other times, the firing

lock should be carefully stowad in the turret,

Breech balancing spring. The breech mechanism
must never be operated with the breech balancing
spring disconnected. Operation under such conditions
could wreck the assembly,

Buffer fluid. The carrier opening buffer and the
operating lever buffer are designed to use standard
recoil cylinder fluid, Oill, water, or other liquids
must not be substituted, nor the recoil cylinder fluid
diluted.

Closing pressure. The adjustment of the reduc-
tion valve must nol exceed the pressure setting indi-
cated on page 3-22. Higher pressure will result in
greater closing speed and prevent latching of the
operating lever.

Bore maintenance. The use of emery, wire
brushes, or other abrasives to clean the bore must
be limited to experienced personnel. Excessive re-
moval of chromium plating and steel must be avoid-

ed. Refer to page 3-19 for a list of standard tools
and accessories,

Backing out precautions
Damage to mushrooms frequently occurs while

backing out a drill projectile. This damage occurs
because a buffer of insufficient diameter is used be -
tween the projectile and the mushroom, Use of too
small a buffer will permit the projectile to transmit
a blow to the side of the mushroom rather than to its
center. This can result in a bent mushroom stem,
and the possibility of a "blow-back" is introduced.
The seriousness of a bent mushroom stem is empha-
sized by the fact that it is not always easily seen and
it may not cause malfunction of the breech mechanism,
To prevent a blow-back and possible injury to person-
nel, proper methods of backing out drill projectiles
should be observed. Whenever practicable, the guns
should be trained fore and aft for a loading drill.
The purpose of this is to reduce the possibility of the
projectile unseating due to the roll of the ship before
the cradle and spanning tray are in position. The
grtlajectile can be backed out by the methods described
elow:

1. With the complete dummy powder charge re-
mainin% in the chamber, the gun is elevated to unseat
the drill projectile, The dummy powder charge will
reduce the travel of the projectile and absorb the im-
pact, The gun is then depressed to loading position
and the dummy charge is removed, The projectile
can then he withdrawn by inserting a shell eyebolt in
the base of the projectile and pulling it out of the gun.
The projectile can also be backed out further by in-
serting a buffer and elevating the gun.

2. The alternative approved method of backing
out a projectile is elevation of the gun with a buffer
in the powder chamber, The buffer should be cylin-
drical and solidly formed of woven ropes, covered
with canvas, The diameter of the completed buffer
should be at least as great as a powder bag so that it
will spread the shock over the entire face of the mush-
room.

Adjustments

General, Components of the gun, breech mecha-
nism, gas ejector, yoke, and firing lock are of fixed
arrangement, as indicated by the design details and
general arrangement drawings. These components,
precisely fitted at initial assembly, are not adjustable
except for the following units,

Breech carrier hinge adjustment. The eccentric
bearing bushing and Tocking screw arrangement, to-
gether with the hinge pin and bearing, are illustrated
in figure 3-27, The axes of the breech plug and screw
box liner are brought into accurate alignment by ro-
tating the eccentric bushing. This adjustment is
correctly made at assembly in the Naval Gun Factory
and should not be altered unless there is positive in-
dication of galling and seizing in the screw box and
breech plug threads. Determine the degree of adjust-
ment required by lightly painting the threads with a
mixture of two parts tallow and one part white lead.
Open and close the breech several times to find the
areas of greatest thread contact. Remove the locking
screw and rotate the eccentric bushings as necessary
with the spanner wrench provided for this purpose,
and repeat the procedure of opening and closing the
breech. When this adjustmsent is completed, the
closing air pressure must be readjusted to reduce the
speed of breech closure.

Breech counterbalance springs adjustment. The
counterbalance springs are adjusted to balance the

breech assembly when it is opened, The adjustmen:
is such that when the breech is normally opened, i:
will swing down and latch without a jarring stop or

3-21
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or rebound. The adjustment is made by removing
the set screws from the adjusting nuts and either
tightening or loosening the nuts. When the above
adjustment is achieved, the set screws are replaced
to lock the adjusting nuts to the spring rods.

Compensate for movement of gun hoop and hinge
lug adjustment, Firing the gun sometimes causes a
movement of the gun hoops. Consequently, the hinge
lug would move either forward or rearward together
with the hoop to which it is mounted. Movement of
the hinge lug would cause a similar displacement of
the breech plug. The hinge lug movement is com-
pensated for by rotating the adjusting nut (described
in the previous paragraphs, '"Breech plug'" and
"Carrier"), Adjustment can be made, with the
breech mechanism open or closed, as follows:

1. Remove the locking clamp (figs, 3-5 and 3-6)
from the carrier,

2. Screw the adjusting nut in (or out) as needed,
to correctly position the breech plug.

3. Replace the locking clamp on the carrier,

4, Lightly paint the screw box threads with a
mixture of two parts tallow and one part white lead.
Open and close the breech several times.

5. Repeat the adjustment procedure until all in-
dications of galling or seizing, in the screw box and
breech plug threads, have been removed.

Air reduction valve, breech closing adjustment,
The air system assembly is equipped with either a
Mason or a Foster reduction valve, These valves
provide for adjustment of the air pressure delivered
to the foot -operated breech closing valw . Both
valve designs are adjusted by means of a square
head adjusting screw at the top of the valve. The
initial adjustment at the Naval Gun Factory, which
is the desired service adjustment, is one that as-
sured breech closure and convenient manual latching
of the operating lever, With a clean breech assem-
bly, having properly aligned plug and screw box, the
breech should close properly with 40 pounds per
square inch air pressure, In addition, the counter-

ECCENTRIC BUSHING

LOCKING SCREW

HINGE PIN BEARING

Figure 3-27, Breech Mechanism Carrier
Hinge Adjustment

3-22

balance springs must be correctly adjusted and the
carrier plug bearing and thread well lubricated,

Erratic breech closure, when the air pressure
is correctly adjusted at 40 pounds per square inch
indicates misalignment, faulty lubrication or both.
The plug bearing must be properly lubricated to per-
mit relatively free axial movement., Excessive
friction and gummed lubricant will retard breech
closure and prevent latching of the operating lever,
The cam rollers must rotate freely when they con-
tact the rotating cams. If the breech closure is
erratic, it must not be corrected by increasing the
air pressure,

Hydraulic buffer stuffing box adjustment, Adjust-
ment of the stuffing boxes to prevent leakage should
never be so tight that it prevents or slows down the
spring return of the plunger, If such tight adjust-
ment is necessary to prevent leakage, a new packing
should be installed,

Airline swivel joint adjustment, Swivel joints seal
againstleakage by pressure distentionol the preformed
packing. To stop leakage, slightly adjust the collar;
never screw the collar tight.

Air line telescoping joint stuffing box adjustment.
The stuffing box gland requires occasional resetting
as wear develops. Paint the joint with light oil and
tighten the gland until all leaks disappear.

Firing lock cocking lever torsion spring, With-
in the cocking lever a torsion spring tends to move
the cocking lever toward the lock. The tension on
the cocking lever torsion spring may be adjusted by
turning the torsion washer in the direction of an
arrow that is stamped on it. Initial setting is with
the zero mark on the washer in alignment with the
index line that is scribed on the weadge.

DISASSEMBLY AND ASSEMBLY

General instructions

Disassembly and assembly of guns and gun yokes
is normally performed by personnel familiar with
the procedure and equipped with standard and special
tools required for the job, The following paragraphs
contain instructions for regunning and for removal
of the yoke, Included are instructions for the dis-
assembly and assembly of the breech mechanism and
gas ejector system which might not be readily appar-
ent after an examination of the equipment and general
arrangement and detail drawings,

Reference plans. Information referring to turret
structural arrangements, methods for dismantling
and removing major components of the gun assem-
blies, and for installing gun equipment is given in
BuShip Plans BB616 7204ZA, and BB616 Z7204ZF .

Regunning procedure

General. The gun assembly and turret are de-
signed to facilitate gun replacement by sliding the
gun through the gun port to remove it. The following
subparagraphs list in sequence the extent of turret
preparations and the routine operations involved in
sliding the gun out and sliding a new gun in. The
yoke design and provisions made to free it from the
gun shoulder should be studied as a necessary pre-
liminary to these operations. Gun yokes are design-
ed with bearing strips in the front and rear, and
with white lead and tallow at assembly. This coat-
ing has been found inadequate to prevent corrosion
after exposure to weather, Therefore, grease
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hales have been provided for the periodic injection
of grease into the overbored area, to prevent such
corrosion, These greasing holes should be used to
inject penetrating oil at the time of regunning, if dif-
ficulty is encountered in removing the gun from the
yoke,

Preparation for unyoking and sliding gun out of
turret,

1, Prepare a plan for the deck layout of the re-
gunning rig that will clear all parts of the ship and
all deck installations,

2, Prepare a plan for suitable shoring under the
location for the regunning rig. Install the shoring.

3. Lay timbers on deck as a foundation for the
regunning rig. The top of the timbers must be in a
plane precisely parallel to the center line of the gun,

4, Layout, drill, and tap the underside of the
turret roof for the yoke supports.

5. Remove the projectile cradle and spanning
tray, cradle fulcrums, and cradle operating cylinder.
Remove the cradle pump expansion tank,

6. Remove the upper powder trunk door.

carrier hinge lug,
Iy.

8. Elevate the gun to about 30 degrees and re-
move the gun cover and wiping ring.

7. Remove the breech plug
and complete operating assem

9. Depress the gun to 0 degrees and insert the
slide securing pin.

10, Bleed the counterrecoil air pressure.

11. Disconnect the recoil piston and the counter-
recoil yoke rods. A special spanner wrench 8-Z-915
-5 is provided for removal of the yoke rod lock nuts,

12, Clear the gun port gas seal from behind the
face plate. There must be enough clearance to per-
mit rigdglng an oak timber inside the gun port, above
the slide, to act as a toggle. Or, remove some
scarf bolts from the turret roof oiirectly behind the
gun and secure a pad eye there,

13. Secure a gun clamp or use wire rope lashing
and shackle for pulling the gun out of battery.

Unyoking.

1. Pull the gun out of battery to position for rig-
ging the yoke supports. Rods must be inserted in the
yoke as the gun comes back, because there is not
sufficient room to insert them when the gun reaches
the unyoking position,

2, Rig the yoke supports and turn up the turn-
buckles hand tight.

3. Rig the gun for pulling out.
4. Case loose the yoke locking ring,

5. Pull the gun forward until the yoke ring can
be removed.

6. Remove the yoke ring, This ring is in halves,
The lower half is comparatively easy to remove.

Remove the securing bolts, jack the half ring out of
rabbet, and drop the lower half, The upper half can-
not be jacked entirely clear. It must be rotated 180
degrees until it can be dropped. Jacking bolts and
small eye bolts are used in this operation,

T. Continue pulling the gun forward until the
yoke key can be removed.

8. Remove the yoke key.

9. Engage one or two threads of the yoke locking
ring in the yoke,

10. Continue pulling the gun clear of the yoke,
Sliding gun out.
1, Place regunning rig on supporting timbers,

2. Check to verify that the plane of the top of the
rails is parallel with the axis of the gun,

3. Adjust the rails laterally until they center on
the gun and are precisely parallel with the gun, This
is the most important part of the procedure. If the
rails are not exactly parallel with the gun, the gun
will jam repeatedly in leaving or entering the slide.

4, Place a cradle with a large radius on deck be-
hind the rails. Place a cradle with a small radius at
the rear of the rails.

5. Pull the gun out until the machined surface
protrudes beyond the front of the cradle and the gun
breech is at the mid-point of the first or second slide
liner,

6, Turn up the vertical jacking bolts on the cra-
dle until a thin feeler will pass at the top between the
breech end of the gun and the slide liner. This means
that the cradle has begun to take the load. Itisa
very slow process to turn up the vertical jacking bolts
by hauling a wrench with a pipe extension on the han-
dle. The jacking is easier and faster when the largest
size impact wrench is used.

7. Continue hauling the gun out until the breech
is in the next to last, or the fifth from the rear, slide
liner,

8. Install the rear cradle on the rails and jack up
until the thin feeler will pass at the bottom between
the breech end of the gun and the slide liner,

9. Continue pulling the gun out until it is clear of
the slide and ready for lifting.

Installing new gun, Lift the old gun clear and
place the new gun In the cradles, in the same po-
sition as the old gun. Secure the gun clamp to the
gun, Lead stripping should be packed between gun
clamp and the gun,

1. Rig the gun for pulling in,

2. Pull the new gun up close to the slide and
check with a straight edge to determine whether the
gun will enter, If the gun will not enter, use the jack-
ing bolts as necessary, If adjustment of the horizon-
tal jacking bolts is necessary, the rails must be kept
parallel with their original position,

3. Pull the new gun into the slide until the second
slide liner is entered. Slack down on the vertical jack
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bolts of the rear cradle, When the cradle is loose,
drop it to the rear of the rails,

4, Continue pulling the gun in until the key is
clos? enough to the front of the slide to permit align-
ment,

5. Rig a jack under the lower side of the gun
clamp; jack until the key aligns with the keyway,

6. Continue pulling the gun in until the fifth slide
liner is entered.

7. Slack down on the vertical jacking bolts of the
front eradle. It may be necessary to bring the rear
cradle to the front and again take up the weight of the
muzzle, If this is done, packing should be placed be-
tween the gun and the cradle, As an alternative, a
crane can be used to take a strain under the muzzle
end of the gun. Failure to do one or the other in
cold weather may cause failure of part of the rig.

A heavy strain is needed to start the gun moving from
this very muzzle-heavy position.

8. Continue pulling the gun in until the yoke key
and yoke ring can be installed. The rails are now
no longer needed and can be removed.

9. Unthread the yoke locking ring and pull it for-
ward, clear of the yoke ring rabbet,

10. 1Install the yoke ring and the key.

11. Continue pulling the gun in until it is in posi-
tion in the voke.

12, Secure the yoke locking ring. Remove the
forward yoke supports.

13. Rig for hauling the gun back to battery,

14. Haul the gun back to battery. 7The gun may
be hard to start in motion in cold weather. If neces-
sary, rig a jack between the projectile cradel shelf
and the yoke to start the gun's forward motion, This
is done to minimize the strain on the hauling out rig.

Note: With the recoil and counterrecoil rods dis-
connected, there is no dashpot to cushion the gun's
forward motion, Pieces of soft wood should be used
between the yoke and slide to avoid metal to metal
contact,

15. Remove the yoke supports,
Breech mechanism
Weight tabulation, To facilitate handling of the

breech mechanism, a table of weights for principal
parts is listed below:

Serew box liner, pounds......ovovvunn 1470
Hinge lug, pounds ...........c00vvunnn 458
Carrier, pounds...... P 571
PR, DOURdS oo wewn s s 1408
Counterbalance and closing

cylinder assembly, pounds ........... 248
Mushroom, pounds ........ S .. 223

Disassembly. The following paragraphs contain
instructions pertaining to the dismantling of the
breech mechanism. To do this, the gun must be at
0 degrees elevation with the slide securing pin seated
and the yoke locking device connected.
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L. With the breech closed, remove the bearing
plate and disassemble the firing mechanism,

2. Open the breech and remove the mushroom
nut and spring.

3. Lift the mushroom from the plug and remove
the gas check pad and split rings.

4, Close the breech,
5. Remove and drain the breech opening buffer.

6. Remove the counterbalance and closing cylin-
der assemblies, When opening the breech after re-
moving the counterbalance springs, support cribbing
and rigging must be placed for lowering the carrier
and plug.

7. Rotate the plug until the threads are fully
disengaged from the screw hox liner threads. Dis-
comnect the operating lever connecting rod from the
plug pin. Lower the carrier and plug with appropri-
ate tackle,

8. Remove the following parts in sequence: The
salvo latch group from the breech and slide. The
breech handle., The gas ejector plate. The upper \
rotating cam. The cam and roller brackets and roll-
ers. The breech operating lever connecting rod and
pawl and bracket subassembly from the operating
lever, The operating lever,

9. Remove the breech plug,
10, Remove the holding-down latch,

11. Rig shoring to support the carrier in the open
position. Remove the carrier hinge pin bearings and
the hinge pin. Remove the carrier,

12, Hemove the hinge lug from the gun shoulder,
13, Remove the lower rotating cam,

Assembly, For assembling the breech mecha-
nism, proceed as follows:

1, Place the lower rotating cam in position and
secure,

2. Mount the hinge lug on the gun shoulder and
bolt tight.

3, Rig shoring to support the carrier in open
position, Assemble the carrier and hinge pin with
approximate adjustment of the eccentric bearing.

4, Assemble the holding-down latch,

5. Mount the breech plug on the carrier, taking
care to align the plug with the control arc.

6. Assemble the following parts in sequence:
The breech operating lever. The connecting rod and
pawl and bracket subassembly fo the operating lever.
The cam roller brackets and rollers. The upper
rotating cam. The gas ejector trip plate. The
breech handle, The salvo latch group to the breech
and slide.

7. Raise the carrier with appropriate block and
tackle. Engage the plug in the screw box liner,

8. Assemble the counterbalance and closing cyl- s
inder components,
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9. Mount the breech opening buffer and fill to the
proper level,

10. Open the breech,

11, Assemble the gas check pad and split rings
and mount the mushroom in position,

12, Place the mushroom spring in position and
tighten the mushroom nut,

13. Assemble the firing mechanism and mount
the bearing plate,

The assembly operation is completed with the
adjustment of the carrier hinge eccentric bearings,
tl:l:l counterbalance springs, and the air reduction
valve,

Firing lock

Disassembly and assembly., Disassembly of the
firing lock is apparent by inspection. Assembly must
be performed in a definite order.

To assemble Firing Lock Mk 14 Mod 5 proceed
as follows:

1. Assemble the primer retaining catch as a
unit in its housing and secure the housing to the re-
ceiver,

2. Mount the extractor and the extractor cam
and spring on their shaft through the receiver.

3, Insert the firing pin assembly and the firing
pin spring in the wedge.

4, Place the firing spring in its hole in the
wedge, and then place the hammer thrust pin in po-
sition.

5. Mount the hammer on its axle, and assemble
the hammer catch with its spring in the hammer,

Secure them in position with the hammer catch screw.

6. Place the torsion washer and cocking lever
spring in their housing in the cocking lever; mount
the lever on its axle. In assembling these parts,
make the zero mark on the torsion washer coincide
with the similar mark on the wedge. When the
spring tension is adjusted, secure the torsion washer
with the torsion screw,

7. 8lide the wedge into the receiver and tighten
the wedge stop screw,

Mason valve

Disassembly, Disassemble the Mason valve in
accordance with the following instructions; use draw-
ing 50266 as a reference:

1., Remove the valve from the breech.

2, Back off the adjusting screw (using Socket
wrench 50266-20) until all tension is removed from
the spring.

3, Place the valve in a vise, clamping to the
hexagonal head of the dashpot cylinder.

4, Unscrew spring case from the bocw:l of the
valve; remove the diaphragm spring, diaphragm, and
diaphragm button.

5, Unscrew the pilot valve (auxiliary valve) seat,
using a socket wrench, If necessary, tap lightly with
a hammer to loosen

6, Disassemble the pilot valve. Use a screw-
driver to turn the pilot valve; hold the nut by wedging
it with a screwdriver,

7. Screw the threaded lifting bolt (50266-18) into
the top of the main valve, Remove the main valve
(50266-11) and the spring (50266-14),

8. Place the valve in a vise, with soft jaws
against the threaded ends from which the couplings
have been removed,

9, Unscrew the dashpot cylinder (50266-12) from
the dashpot,

Assembly. The Mason valve is assembled as
follows:

1, Insert the dashpot piston into the dashpot
cylinder.

2. Place the dashpot piston into the valve body
and tighten the dashpot.

3. Assemble the main valve and spring,
4, Place the pilot valve in the seat,

5. Insert spring (50266-T) and tighten nut
(50266-17), i .

. dﬁ. Screw the pilot valve assembly into the valve
ody.

7. Assemble spring button (50266-2), spring
(50266-3), diaphragm button (50266-5), and diaphragm
in the spring case and screw onto the valve body over
the pilot valve.

Foster valve

Disassembly and assembly. For disassembly and
assembly of the Foster valve, refer todrawing179766.
When disassembling this valve, it is important to re-
lieve the tension on the adjusting spring and to remove
the diaphragm before removing the main valve assem-
bly.
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Chapter 4

SLIDES

16-inch Slide Mark 6 Mod 0
16-inch Deck Lug Mark T Mod 0

GENERAL DESCRIPTION

16-inch Slide Mk 6 Mod 0 is a large trunnion-
pivoted assembly in which a single gun assembly is
mounted (figs, 4-1 and 4-2). Each slide functions
as a gun-supporting structure, a gun recoil brake,
and a gun counterrecoil mechanism. Included in the
gun slide assembly are devices that secure the gun
in battery position and the slide in stowed position.
The slide pivots on its integral trunnions in vertical
rotation. The right and center slides are identical
assemblies; the left slide differs in that the loader's
platform bracket and slide securing device are mount-
ed in the left rear end bracket, and the elevating screw
pivot pin is mounted in the right rear end bracket.

UPPER
SHIELD PLATE
%, ' BRACKET

GUN SLIDE CYLINDER
!

GUN COVER

TRUNNION—

SLIDE—

LOWER SHIELD PLATE BRACKET

RECOIL SYSTEM EXPANSION TANK~

YOKE

LOADER'S PLATFORM BRACKET

Figure 4-1.

COUNTERRECOIL

= CYLINDERS
SLIDE SECURING PIN™ /

16-inch Deck Lug Mk T Mod 0 is a bearing block
and roller bearing assembly that provides for fric-
tionless elevating movement of the slide and gun.
Each deck lug is arranged with a bearing block and
roller bearing assembly on either side of each slide.
The deck lugs are virtually identical assemblies;
minor structural differences are described later in
this chapter,

The deck lugs are located at the front of the tur-
ret, within the gun house structure, The common
axis of the radial bearings is in a line, 11 feet for-
ward of the turret transverse centerline, parallel to

DEPRESSION
BUFFER
-~

YOKE RODS
/

AlR PRESSURE /1
GAGE - K - f

16 -inch Gun Mk 7 Mod 0, and 16-inch Slide Mk 6 Mod 0

(Operating Lever Safety Ratchet Mechanism Assembly
Not Shown; See Figure 3-3)
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and 16,5 feet above the axes of the rollers of the roll-
er path, Turret structural supports for the lugs are
spaced to locate the slides and their guns as follows:
The axis of the center gun bore 18 on the turret cen-
terline, The axes of the right and left gun bores are
parallel to that of the center gun and are each spaced
122 inches from lit,

Components. The main component of each slide
is a'large steel forging with integral trunnions that
rest in the deck lug bearings. Attached to this forg-
ing is a hydraulic-type recoil brake, a hydropneu-
matic-type counterrecoil system, and the rear end
brackets, Other parts attached to the slide structure
are the loader's platform, a cylindrical gun cover,
the upper and lower shield plates yoke locking
device, and a slide securing mecﬁani

Design features

The deck lugs are identical radial roller bearing
assemblies, mounted in a bearing block at the top of
the gun girder. Heavy caps, which bolt to the gun
girder bearing blocks, prevent vertical displacement
of the deck lug bearings. The bearings are secured
against horizontal displacement by the rigidity of the
gun girder weldment, and by bearing retainers that
provide nonadjustable spacing of the bearings of each
lug., The bearing retainer design ties the two trun-
nion bearings together through the integral structure
of the slide and its trunnions,

Design differences

The three deck lug assemblies of a turret are
virtually identical. The two deck lugs for the out-
board slides differ in that the outer bearing blocks

extend further forward than do the inner bearing
blocks, This is necessary to provide for the differ-
ence in shape between the straight, flat turret face
plate and the annular gun girder, which forms the
outer structural bulkhead within the barbette. In
addition, the flat-plate thrust bearings of the outer
bearing blocks are rotated to the rear and upward in
their assembly positions. Both the bearing blocks
and bearing assemblies of the deck lug for the center
slide are identical.

Access arrangements

Access to the deck lug bearings is provided for
by parallel divisional bulkheads that are formed by
the gun girder boxes, and by turret subdivision bulk-
heads. The two outer trunnion bearings are acces-
sible through the sight station compartments. The
remaining trunnion bearings are accessible through
the space between the parallel divisional bulkheads.
These spaces may be reached from the electric deck,

DETAIL DESCRIPTION
Deck lug

The three deck lugs in each turret are mounted
in a transverse row within the gun house structure
at the front of the turret,

Each deck lug consists of two trunnion bearings.
The common axis for all six trunnion bearings forms
a straight line in the forward upper part of the turret
gun girder weldments. Each deck lug (fig. 4-3) is
composed of two radial roller bearing assemblies
and two {lat thrust plate bearings arranged with a
bearing block and bearing for each trunnion on either

BALANCING DEPRESSION DIFFERENTIAL YOKE GUN
WEIGHTS BUFFER CYLINDER ROD COVER
YOKE YOKE LOCKING SLIDE PLUNGER UPPER SHIELD GUN
NUT DEVICE LINERS COVER PLATE
2 I - = / FY f
(B =N w..//\
/ / 7 A '“m\\ W e, Pt .\\\\m
—_— Al P
+]
| Y
b
;
b
P
e
s \“\“\“\W / m&i&(&'_{i\.‘ﬁ iR R
\\\\\> LI %
RECOIL SYSTEM YOKE RECOIL WIPING
YOKE PISTON ROD LOCKING RING CYLINDER SLIDE GUN TRUNNION RING

Figure 4-2. 16-inch Gun Mk 7 Mod 0 and Slide Mk 6 Mod 0, General Arrangement, Sectional View
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side of the gun slide. The deck lugs are rigidly se-
cured beneath heavy caps that are bolted to the bear-
ing blocks of the gun girder weldment,

Design features. The turret structural design
for gun girders and deck lug seats ties the trunnion
bearings together without the use of transverse tie
rods. The radial trunnion bearings are of friction-
less design. Their rings, rollers, and cages are of
noncorrosive materials or are chromium plated. All
elements of the six bearing assemblies are fully en-
closed and sealed with lubricant retaining devices.

Components. Each trunnion bearing of the deck
lug 78 an assembly of the following parts:

Radial roller bearing
Thrust plate
Bearing retainer
Outer bearing seat
Cover plate

Trunnion bearing assembly (fig. 4-4),

Radial roller bearing. The radial roller bearing
unit of each deck Tug consists of inner and outer rings,
a two-piece bronze cage, 24 cylindrical steel rollers,
and 24 cage rivets. Each assembled bearing is 30,0
inches in outer diameter, 5.8 inches wide across the
inner ring, and the roller axes form a circular path
25.00 inches in diameter. The rollers are solid
true cylinders; each is 3.5 inches long and 2. 5 inches
in diameter. They are made of special roller bear-
ing steel and are chromium plated, The rollers are
equally spaced, loosely fitted in the recesses of the
bronze cage, and retained by the riveted assemblage

GREASE MANIFOLD BLOCK CAP OUTER BEARING SEAT

GREASE PLUG

COVER PLATE~—__ 9

BEARING CAGE

INNER RING

BEARING RETAINER

DRAIN PLUG

7
THRUST PLATE SLIDE GUN
TRUNNION
OUTER RING

TRUNNION BLOCK ROLLER BEARING

Figure 4-3, Deck Lug
and Slide Mk 8

k
od 0, Sectional View

-3

Mod 0, Gun Mk 7 Mod 0,

==

GREASE MANIFOLD BLOCK CAP OUTER BEARING SEAT

GREASE OUTER
FITTINGS RING

GREASE ROLLER
PLUG CAGE
GREASE INNER
TUBES RING

°
o | X A
g —7 ROLLER
EJEIED%IEFE%R THRUST PLATE SLIDE TRUNNION

Figure 4-4, Deck Lug and Trunnion Bearing
Assembly, General Arrangement

of that unit. The inner and outer rings are special
steel, precision ground to provide concentric cylin-
drical races for the rollers, The inner ring seating
area is a 3-degree tapered bore that provides a fixed
wedged seat on a matching collar of the retainer,

The outer ring is also fixed (cannot rotate) in its seat
and is described in a following paragraph,

Thrust plate. The bronze thrust plate is secured

by four bolts on the inner side of each gun trunnion
block. Centered beneath the trunnion, the plate forms
a 120-degree thrust bearing lubricated thrust surface
for the side face of the gun slide. The plate has a
system of radial grease grooves to distribute lubri-
cant from four grease fittings. With the two bearing
plate surfaces parallel to the side face of the slide,
the thrust clearance between the slide and each plate
is 0,002 inch., The thrust bearing and bearing block
design includes provision for maintaining this thrust
clearance, Excessive slide thrust clearance, caused
by a gun girder spread, can be corrected by install-
ing oversize thrust plates. The installation is made
without disturbing the radial bearing assemblies.

The bearing block seats for the thrust plates are
milled to permit undersized plates to be dropped and
new plates to be raised and bolted. This operation
can be performed in the limited space beneath the
slide,
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Bearing retainer. The bearing retainer is a cir-
cular plate with an integral cylindrical collar that fits
over the slide trunnion. The collar forms the inner
ring seat and is machined with a 3-degree tapered
slope to match the seat taper of the inner roller race.
The inner ring seat of the bearing retainer also pro-
vides a shoulder against which the inner ring is
wedged. The retainer is secured to the end face of
the trunnion with 12 equally spaced bolts that lock
when seated. The diameter of the slide trunnion bear-
ing surfaces is 18,5 inches. The assembled bearings
and retainers, when fully seated on the trunnions,
space the two deck lug radial bearings 73.0 inches
apart from center to center.

Outer bearing seat. The outer bearing seat is a
flanged ring, 31.5 inches in diameter. It is secured
to the bearing block and cap by eight equally spaced
bolts. The outer ring of the bearing is fixed and cen-
tered by the outer bearing seat. The inner face of
the seat has an annular groove for a lubricant seal.
This seal is compressed against the side face of the
slide. It consists of a wool felt strip, square in cross
section, secured in the groove with shellac. The out-
er flance of the seat is arranged with 12 equally
spaced holes that are tapped for the cover plate bolts.
In addition, there are six holes for jack screws (so
that the seat can be disassembled from the bearing
block) and six smaller tapped holes in the lower half
of the seat. These holes furnish selective positions
for four lubrication fittings for the thrust bearing.

Cover plate. The cover plate is a large reces-
sed disc with a machined integral bolt flange that
seals against the outer bearing seat. Completely en-
closing the trunnion and bearing, the cover plate pro-
vides a lubricant retaining cover with filling and
drain plugs for servicing the bearing. There are two
accurately machined annular rings within the cover
plate and integral with it. These annular rings pro-
vide 360-degree contact with the bearing outer ring
with the roller cage. When assembled, the plate se-
cures the outer race and the roller cage and pre-
vents thrust displacement of the bearing.

Slide (fig. 4-5)

General arrangement (fig. 4-6). The gun slide
forging is the structural foundation for the other
components of the slide. The entire assemblage is
suspended and pivoted by the integral trunnions of
the slide forging. Frictionless vertical rotation in
the gun pocket is provided by the deck lugs. The up-
per and lower shield plates fit within the turret face
plate and function to close the gun port in all slide
positions.

When [ired, the gun slides through the gun port
in a 48-inch reciprocating movement (maximum pos-
sible stroke). This recoil-counterrecoil motion is
controlled by the recoil brake and counterrecoil sys-
tem of the slide. The gun is held in battery by the
counterrecoil system.

The slide is elevated and depressed through the
elevating screw mounted in the bottom of the slide
rear end bracket. This nonrotating screw is elevated
or depressed by the power driven elevating nut
(chapter 5).

Elevating movement of the slide is limited by two
elevation stops on the bottom of the slide. These
stops are positioned in the way of two hydraulic

4-4

buffers for each slide; one on the left and one on the
right gun girder in the gun pocket. Depression move-
ment is buffed by a hydraulic buffer mounted on top
of the slide in position to contact a stop mounted in
the turret roof.

When the slide is at 0 degrees elevation, a secur-
ing pin in one of the rear end brackets aligns with a
pin socket in the adjacent gun girder. A yoke locking
device (fig. 4-2) locks the gun yoke to the slide for
stowage with the gun in battery position.

Components. The gun slide consists of the follow-
ing components:

Slide forging

Gun cover

Recoil system

Counterrecoil system

Yoke locking device

Buffers

Rear end brackets

Loader's platform

Slide securing device

Recoil switch and blade contacts

Slide forging. The gun slide is a large steel forg-
ing bored to receive the slide cylinder of the gun. The
slide forging, weighing 56, 000 pounds, is the major
component of the slide assembly. Large trunnions,
integral with the slide forging, extend horizontally on
either side of it. The common axis of the trunnions
forms a straight horizontal line at right angles to the
gun axis, 44,0 inches from the forward end of the
slide forging. The total length of the forging is 196. 0
inches, and it measures 79,0 inches wide from end
face to end face of the 18. 5-inch diameter trunnions.
The gun slide bore of the forging is fitted with four
bronze liners at the forward end and two at the rear.
Each liner is 10.0 inches wide with a finished diame-
ter of 49,03 inches. (The diameter of the slide cyl-
inder of the gun is 49,0 inches. ) Each liner is pro-
vided with lubrication grooves that are supplied from
fittings on the under side of the slide. There is a 4-
inch-wide keyway at the top of the bore to receive the
gun slide cylinder key. This keyway is milled through
the liners and the entire length of the slide bore. The
outer surface of the slide has machined seats for at-
taching the counterrecoil cylinder mounting brackets
and for mounting the recoil cylinder.

Gun cover. The gun cover (fig, 4-6) is a cylin-
drical subassembly of the slide that extends the slide
bore forward and through the gun port. A cylindrical
weldment of 0. 50-inch steel plate, with an integral
diameter of 49. 5 inches, the gun cover is secured to
the front face of the slide by a steel flange welded to
the gun cover plates, 24 equally spaced bolts, and a
gasket. A wiping ring at the forward end of the gun
cover provides oil and weather seal for the slide
cylinder. The gun cover is completely enclosed by a
leather buckler, clamped on the outer surface of the
wiping ring and mounted on the front face of the ar-
mor face plate.

Hydraulic recoil system. The recoil system
(fig., 4-T) is a hydraulic throttling device that acts
with the counterrecoil system to limit recoil move-
ment, The recoil system also acts as a buffer when
the gun is returned to battery position by the counter-
recoil mechanism.
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Components, The recoil mechanism consists of
the Tollowing components:

Recoil cylinder

Cylinder head

Cylinder nut

Piston, piston rod, and piston ring

E?rt%tt cki land, and nuts
ston rod pa nu

ge;:foilliqui exp%ign system
uffer

General arrangement, The recoil cylinder is
secured by two straps to the bottom of the slide; the
piston rod is secured to the yoke (fig. 4-7). The
axis of the piston rod is parallel to the gun bore axis
and 43. 0 inches vertically below it. Three expan-
sion tanks are mounted on the bottom of the slide,
forward of the recoil cylinder. The tanks are con-
nected to the recoil cylinder by a system of pipes
that forms a closed system for expansion of recoil
liguid., The recoil system is the same in all slide

Y ;FILUNG CAP

, & /

/

/

SLIDE
COVER~__

o)

BLEEDER '
VALVE —R—

LIQUID VALVE —W-" \

DIFFERENTIAL CYLINDER
LIQUID FILLING PIPE

COUNTERRECOIL CYLINDER

YOKE —

SAFETY GAGE-P-

2 DEPRESSION BUFFER

¥ YOKE LOCKING DEVICE

F DIFFERENTIAL CYLINDER
P LIQUID INDICATOR ROD—S—

——BALANCING WEIGHTS

COUNTERRECOIL
P PRESSURE GAGE—K-

o ——YOKE RODS

Figure 4-5. 16-inch Gun Mk 7 Mod 0 and 16-inch Slide Mk 6 Mod 0 Assembled
(Operating Lever Safety Ratchet Mechanism Assembly
Not Shown; See Figure 3-3)
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assemblies. The cylinder head is designed with an
integral dashpot that acts with the piston plunger to
buff the return-to-battery of the gun,

Recoil cylinder. The recoil cylinder is secured
to the om e slide by two straps, Machined
integral shoulders of the cylinder fit into machined
seats of the slide to keep the units in alignment. The
cylinder is a cylindrical, nickel steel forging, 75. 25
inches long, bored for the recoil piston and piston
rod. A packing gland nut seals the rear end of the
cylinder around the piston rod. The forward end of
the cylinder is closed !?;Ba forged nickel steel cylin-
der head with integral hpot.

Cylinder head. The cylinder head closes the for-
ward en e recoil cylinder and forms the dash-
pot for counterrecoil buffing by the recoil piston

lunger. A bronze bushing at the cylinder end of the

ead forms the bearing surface for the piston plunger,
The cylinder head is secured to the recoil cylinder
with a copper gasket, a dowel pin, and 20 nickel
steel bolts, The forward end of the head is drilled
and tapped for attac a pressure gage; however,
this hole is normally plugged. Two threaded holes
in the flange, 180 degrees apart, provide for jack-
screws to disassemble the head.

Cylinder nut, The cylinder nut passes over the
piston rod and threads onto the recoil cylinder,
When the nut is tightened, it compresses the packing

gland and packing to seal the recoil liquid in the re-
coil cylinder.

Piston and glston rod, and 5iston ring. The inte-
gral piston, piIsion , and pisfon plunger are ma-
chined from one piece of nickel steel. The piston is
threaded for assembly of the bearing-bronze piston

ring., The piston has three e y placed holes
bored through it for the thro rods. The rear
end of the piston rod is threaded into the yoke and
secured by two locknuts.

Throttling rods. Three throttling rods, secured
in the cyﬂﬁirer and cylinder head, pass through holes
in the piston, The v -diameter rods (fig, 4-7)
are spaced at 120 degrees and are aligned parallel
to the recoil cylinder axis, The rods, of variable
diameter, provide a graduated flow of liquid through
the piston holes during the recoil stroke to cause a
gradual checking of the recoil motion.

Piston rod pack land, and nuts. Coil pack-
ing around the piston r compressed in the rear
end of the recoil cylinder by a packing gland and the
cylinder nut to prevent loss of recoil liquid from the
cylinder, The piston rod is threaded and is attached
to the gun yoke with two piston rod nuts. The nuts
thread onto the piston rod and both lock and center
the piston rod in the yoke.

Recoil id ansion system, The expansion
tanks and pipe m old system Ekeep the recoil cylin-
der full of liquid and permit the liquid to expand when
it heats up during firing, Three tanks, secured by
straps and bolts to the bottom of the slide, are con-
nected to each other and to the recoil cylinder head
by a pipe manifold system, The system is located

on the bottom of the slide, forward and above the
recoil cylinder.

Buffer., The forward end of the piston rod is a
dashpot plunger that operates in conjunction with the

dashpot of the cylinder head to buff the last one-third
of counterrecoil movement. The plultﬁgr has four
variable-depth, longitudinal grooves that gradually
restrict the flow of liquid from the dashpot as the gun

returns to battery.

AIR-CHARGING LIQUID-CHARGING PIPE LIQUID VALVE-W— SLIDE PLUNGER

HOLE PLUG—X— (LEFT GUN ONLY)

AlR AR YOKE COUNTERRECOIL DIFFERENTIAL LUPPER

VAZLVE GA}?E CYLINDER CYLINDER SHIELD PLATE
KE DEPRESSION REAR END AIR LI?UID PLUNGER GUN
T8 BRACKET PIPE °IPE YOKE COVER

BUFFER
1 F&

| PR

K \\‘\ 7 T E
COUNTERRECOIL SAFETY
\?ﬁ.ve GAG%IRK H?H;\?{i Lg(?EIEI\iG CYLINDER STRAP GAGE—P— PEH\TEFER WIPING RING
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Figure 4-6. 16-inch Slide Mk 6 Mod 0, General Arrangement, Plan View
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Counterrecoil system, The counterrecoil system air side of the differential cylinder by piping. Pipes
(fig. 4-8) is a hydropneumatic gun recuperator that connect the liquid side of the differential cylinder
consists of two air bottles (or counterrecoil cylin- with the plunger packing seats at the forward ends of
ders), two plungers and their packings, and a differ- the two cylinders. The differential cylinder is so
ential cylinder unit, A plunger yoke, yoke rods, constructed that the pressure of the liquid is always
gages, valves, and other parts, including a remov- greater than the cylinder air pressure. Distended
able cover, complete the assembly. The system by the li:luid pressure, the packings provide an air-
absorbs part of the energy at gun recoil to return the tight seal for the cylinder and plunger assembly. The
gun to battery, The entire assembly is located on plungers slide in and out of the open, forward end of
top of the slide, as shown in figure 4-6, The axes the counterrecoil cylinders when the gun recoils and
of the two cylinders are parallel, 43,0 inches apart, counterrecoils,
and 32,5 inches above the gun centerline. The differ-
ential cylinder is centered between the counterrecoil Plungers, The plungers are cylindrical monel
cylinders, 38.0 inches above the gun centerline, In metal forgings. Each plunger is a hollow cylinder
their installed arrangement in the slide, the chambers open at the rear and closed at the forward end, as-
of the counterrecoil cylinders are each charged with sembled as shown in figure 4-8. The outer surface
air to an initial pressure of 1550 pounds per square of the plunger is highly finished so that it will slide
inch. This stored energy is sufficient to hold ?he gun easily through the plunger packing without disturbing
in battery at any angle of elevation. Receil action the high-pressure seal of the plunger packing.
builds up air pressure in the chambers to a peak of ’
approximately 2150 pounds per square inch (at maxi- Plunger packégg. The plunger packing (fig. 4-8)
mum recoil), and this stored energy thrusts the gun is an assembly of preformed-composition, chevron-
back into battery with sufficient force, at the end of type packing rings. These rings are assembled in
the stroke, to require buffing by the recoil piston the bore at the forward end of the counterrecoil cyl-
plunger. The differential cylinder unit varies liquid inder., There are 12 chevron packing rings in this
pressure on the plunger packings as the air pressure assembly, with 6 rings on either side of a steel ring
varies to seal in the high air pressures at all times, called the plunger packing follower. The entire

assemblage is seated and retained against a shoulder

Components, The counterrecoil mechanism con- in the bore by a gland. The follower is connected bf
sists of the following components: a drilled passage and pipe line to the oil chamber o

the differential cylinder.
Counterrecoil eylinders

Plungers Differential cylinder, The differential unit is a
Plunger packing cylinder with a floating piston, The cylinder chamber
Differential cylinder is divided by the piston into air and liquid chambers,
Air pressure gage One chamber is connected by pipe lines to the air
Plunger yoke and yoke rods chambers of the counterrecoil cylinders so that it is

always charged with the same (varying) pressure that

Counterrecoil cylinders. A pair of counterrecoil is present in the counterrecoil cylinders. The other

cylinders, with a plunger in each cylinder, comprise chamber is filled with oil and is connected by pipe
the counterrecoil cylinder assembly (fig. 4-8). The lines to the plunger packing seats. The area of the
air chambers of both cylinders are connected to the piston in the oil chamber is approximately 15 percent
YOKE SLIDE LINER RECOIL CYLINDER PISTON PLUNGER RECOIL CYLINDER HEAD

CYLINDER NUT SLIDE LINER OIL GROOVES

PISTON RNGQON TANK CONNECTION
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Figure 4-7. Recoil System, General Arrangement, Sectional View
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less than the area in the air side because of the pis-
ton rod, which passes through a stuffing box to the
atmosphere. This results in greater pressure on the
liquid side to distend the chevron packing rings. If
there is leakage in the system, it will be oil and not
air, Leakage is indicated by the amount that the in-
dicator rod (fig. 4-6) attached to the end of the dif-
ferential piston rod protrudes at the breech. Under
no condition should the indicator rod be allowed to
p roject beyond the rear face of the yoke; when it
does, the liquid in the differential cylinder must be
replenished, A liquid pressure safety gage (P) (figs,
4-9 and 11) is located on top of the differential cylin-
der; a pipe line connects it to the liquid side of the
cylinder so that the liquid pressure on the plunger
packing is indicated at all times. This gage is in-
stalled with a special safety feature which prevents
loss of liquid in the event of gage rupture. The mount-
ing consists of a plate with a screw thread gage seat
bolted over a cavity in the differential cylinder forg-
ing. A leather diaphragm under the plate separates
the pipe line to the plunger packing from the gage
lead in the block. For proper functioning, the space
above the diaphragm must be filled with liquid before
the system is charged.

Alr pressure gage. The counterrecoil cylinders
are each provided with a gage (fig. 4-1) mounted on
the breech end of the cylinder. An adjacent name-
plate designates the gage as "Air Gage-K,'" This
gage is connected with the cylinder air chamber by

SAFETY GAGE BLOCK FILLING CAP

CYLINDER HEAD

CYLINDER HEAD
GLAND

DIFFERENTIAL PISTON
AND PISTCN ROD

DIFFERENTIAL PISTON
PACKING ASSEMBLY

CYLINDER
PACKING

SLIDE

PRESSURE GAGE—K— ,LIQUID-FILLING HOLE—Y- CYLINDER

SCREENS

PLUNGER REAR LINER

AR VALVE-Z—  DRAIN PLUG PLUNGER BEARING

1 LIQUID

N
7

adrilled lead provided with a valve designated "Air
Valve-Z." This valve, normally closed and covered
by a cap plug, is opened only to obtain a reading on
the air gage or when replenishing the air pressure.
Filter screensare installed in the leads connecting the
gageandvalve withthe cylinder air chamber as a safety
devicetoreduce the danger of explosion in the event oil
leaks into the air cylinder.* Normal air pressurein the
systemis 1550 pounds per square inch. The pressure
should not be permittedto goabove 1700 pounds per square
inchnor below 1400 pounds per square inch with the gun at
battery. This information is included on the instruction
plate, adjacent to the valve, on the rear face of the yoke.
Plunger yoke and yoke rods. The counterrecoil plun-
gers are connected to the gun yoke through the punger
yoke and two yoke rods (fig.4-8), The plunger yoke has
integral yoke shoes which slide on the plunger yoke
guide rails. These rails are mounted lengthwise and
parallel to each other, on the top of the slide, between
the counterrecoil cylinders. The forward end of each
plunger is seated in the plunger yoke and is held there
by the recuperator pressure; a locking pin prevents
the plunger from turning. Theentire assemblage is
housed beneatha plunger cover that consists of formed
steel plates andflanged frames in a riveted and spot weld-
edassembly that is bolted to the slide, Portable sections
may be removed for inspection and maintenance.
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Figure 4-8, Counterrecoil System Schematic, Sectional View
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Yoke locking device. The yoke locking device (fig. 4-12)
is located on top of the slide and is centered between the
counterrecoil cylinders. Thedeviceis securedinaseat
that is aligned withanotched lug on top of the yoke. The
device is composed of a salety link, knurled nut,anda
link pin. In its locked position, the safety link, with its nut
swung down behind the notched lug of the gun yoke, secures
the gun in battery. The safety linkis strong enoughto hold
the gun in battery, with the counterrecoil cylinders empty,
atany an gle of elevation. The safety link will fail, without
any other casualty, if the gunis fired before stowing the
device.

Buffers. In addition to the mechanical automatic
elevation and depression limit stops described in chapter
5, each slide is provided with hydraulic elevation and de-
pressionbuffers. These buffers provide positive limits
at a 45-degree angle of elevation forall turretsanda2-
degree angle of depression for turrets Iand ITI. Limit of
depression for turret II is 0 degrees elevation.

There are two elevation buffers for each slide.
These are mounted on the left and right cun girders,
each at the same level above the gun pociiet floor.
The elevation stops are mounted on the bottom of the
slide rear end brackets,

The depression buffer (fig. 4-12) is bolted on top
of the slide. Its housing is integral with the yoke
locking device bracket. The steel depression stop is
bolted to the underside of the turret roof in the way
of the buffer.

Both the elevation and depression buffers are of
a self-contained, hydraulic-type, spring-return de-
sien, Both have ball checl valves to ensure quick

SAFETY GAGE-P—
BLEEDER VALVE—R~—

LIQUID VALVE—W -

PORTABLE
AIR-CHARGING PIPE /

AIR GAGE-T—
AIR SUPPLY r:om—u—L

' _ BLEEDER
AIR SUPPLY VALVE~V— y. =l

VALVE

Figure 4-9.

return of the piston following its release.

Rear end brackets, The rear end brackets (fig.
4-13)are mounted al the rear of the gun slide, one
on the left and one on the right side, They are simi-
lar right and left castings and are bolted to machined
seats in the slide, The brackets are designed so that
either a slide securing device and a cantilever loader's
platform bracket or the elevating screw pin can be
mounted to them., When assembled, the symmetrical
design and arrangement of the rear end brackets adapt
any slide to right, center, or left gun position of any
one of the three gun turrets., The right and center
guns are arranged with the platform bracket and slide
securing device assembled to the right rear end brack-
et. The elevating screw pin is mounted in the left
rear end bracket. This arrangement is reversed for
the left gun, Elevation steps are located on the hot-
tom of each bracket.

Loader's platform. The loader's platform ex-
tends rearward from the gun breech and spans the
gun pocket, The platform is an integral part of the
cantilever loader's platform bracket, which is attach-
ed to the rear end bracket, as shown in [igure 4-1.
The bracket is a steel casting, The arrangement
illustrated is for the left gun; for the right and center
guns the bracket is attached to the right rear end
bracket.

(Slide securing device. The slide securing device
(fig. 4-13) is a handwheel-operated screw and pin
assemblage for stowing the gun slide at 0 degrees
gun elevation. A tapered steel pin in the rear end

bracket seats in a tapered socket in the adjacent gun
girder.

When seated, the pin relieves the elevating

LIQUID PIPE

AIR PIPE

LIQUID INDICATOR
ROD-S-

A o]
) F'»,}!. e
e ra I TS
et
o PP T

AIR GAGE—K—

AIR—CHARGING HOLE—X-—

AIR VALVE-Z-

LIQUID PUMP AND STAND

£ NOTE: CHARGE COUNTERRECOIL CYLINDER
LOADER'S PLATFORM
AT 5 DEGREES ELEVATION

WITH AIR WHEN GUN IS ELEVATED
TO 20 DEGREES OR 45 DEGREES

Counterrecoil System Air Charging and Ligquid Devices
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screw and nut assembly from dead load stresses. A
securing pin latch locks the device when the pin is
either fully seated or fully retracted. A second sock-
el in the gun girder is aligned with the pin when the
gun is at 20 degrees elevation. This is used to se-
cure the slide when the portable air charging pipe is
installed for replenishing the recuperator air charge
(fig. 4-9). Steps and hand grips in the gun girder
give access to the securing device. The device can
be reached from the gun pocket floor when the gun is
at either securing position.

Recoil switch and blade contacts. A lever-
actuated recoil switch and a set of blade contacts are
mounted on each gun slide as shown in figure 4-10,
The switch is a two=-circuit switch thal is normally
open when the gun is in battery and normally closed
during recoil. In the normally open position the
switch is part of a circuit containing the slide con-
tacts and the breech closed switch; in the normally

closed position the switch is connected to the coil
circuit of the recoil relay, Relay Mk 5 Mod 1, and

to the GUN IN RECOIL indicator lights circuit. The
blade contacts are in series with the breech switch
{ch. 3) and are closed when the gun is in battery.
When closed, they energize a solenoid to unlock and
permit the positioning of the gun captain's ready
switch to READY and illuminate a BREECH CLOSED
indicator light. When the gun leaves battery in re-
coil, the recoil switch closes, thus switching from
one circuit to the other as described above. This
action de-energizes the gun captain's ready switch
solenoid and illuminates the recoil indicator lights.
The sequence of events is so arranged that the recoil
switch opens the circuit containing the breech closed
switch before the slide contacts can open, thus elimi-
nating any possible arcing of the slide contacts. The
recoil switch and blade contacts are part of the inter-
lock portion of Ready Light circuit 1R {ch. 15}.

SLIDE

YOKE

L]
s BLADE

* CONTACTS

T 1]

RECOIL SWITCH

Figure 4-10,

Recoil Switch and Blade Contacts
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SLIDES

OPERATION
Slide operation when gun is fired.

Slide operation is controlled at all times by its
self-contained recoil and counterrecoil systems, Be-
fore the gun is to be fired, the recoil system must
be filled and the counterrecoil cylinders charged to
the operating pressure,

When the gun fires and recoils, the recoil piston
and the two counterrecoil plungers are drawn to the
rear, The liquid in back of the recoil piston is throt-
tled through the holes in the piston at a rate that is
regulated by the varying diameter of the throttling
rods, At the same time, the plungers are drawn to
the rear within the counterrecoil cylinders. The in-
itial high air pressure within these cylinders is rais-
ed by compression to a maximum pressure of 2150
pounds per square inch. The recoil is stopped with-
in 48 inches ?1/3 -second) by the combined actions of
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Figure 4-11. Counterrecoil System Differential
Cylinder Safety Gage, Sectional View
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Figure 4-12. Depression Buffer and Yoke-Locking
Device, Sectional View

the recoil and counterrecoil systems, The stored
energy in the recuperator (counterrecoil cylinders)
thrusts the gun back toward battery position, Return
flow of liquid around the throttling rods buffs the
counterrecoil to some extent; however, the major
buffing action is provided by the recoil piston plung-
er., During the last 16 inches of return to battery
movement, the recoil piston flunger displaces liquid
from the dashpot in the recoil cylinder head, The
liquid is forced from the dashpot through four grooves
of variable depth in the plunger and through the fine
clearance between the plunger and the cylinder head
bushing, This action slows the return-to-battery
movement and brings the oscillating gun assembly to
a gentle stop as the gun reaches its battery position,

INSTRUCTIONS

General instructions

The importance of proper care and frequent thor-
ough inspection of the slides and deck lugs cannot be
overstressed, Indifferent servicing of slide bearing
surfaces and mechanisms, and of the other attached
units, will result in improper functioning and seri-
ous damage., Observe the general regulations for
maintenance of slides and deck lugs in the Bureau of
Ordnance Manual, chapter V, the instructions on the
instruction plates attached to the various assemblies,
and the specific directions that follow in this chapter,

The slide assembly, particularly the hydropneu-
matic counterrecoil system, requires periodic exer-
cise to keep it in good operating condition. Exercise
serves the extremely important function of exercis-
ing the plunger packing chevrons, deflating and again
distending them. This prevents their taking a perma-
nent set or seizing. By keeping them pliant, their
sealing capacity is retained.

To prevent unnecessary wear and consequent
needless mechanical failure, keep all elements of the
slide properly lubricated at all times, See the "Lu-
brication" paragraph following and the lubrication
charts provided.

To prevent formation of rust or corrosion, all
metal surfaces of the slide should have a preserva-
tive coating at all times, This coating may be paint
or an oil film or other lubricant, Renew paint on
painted surfaces whenever the coating is scratched,
damaged, or deteriorated. Keep all bright work
coated with a film of light oil except for the counter-
recoil plungers, which should not be coated. Perform
all lubrication as prescribed so that no bearing sur-
face will be left unprotected.

Lubrication, Lubricate the deck lug, the slide,
and all slide-mounted units according to the frequency
and with the lubricants specified on the lubrication
charts provided. Lubrication of the trunnion radial
bearing is primarily for preservation. Keep the
voids of the bearing and coverplate full of the corro-
sion inhibiting grease specified. Check the adequacy
of lubricant at firequent intervals and observe the
condition of the lubricant seals,

Gage the loss of lubricant from the bearings by
regular cleaning and inspection of the bearing block
surfaces, Observe whether an excessive quantity of
grease has dripped from the bearings, Seepage that
exceeds normal grease loss from the bearings indi-
cates that lubricant must be replaced without delay,
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Always lubricate the gun slide liner, the plunger
yoke, and plunger yoke guide rails before and after
firing. Do not use excessive amounts of grease; re-
move all spilled or exuding grease, Check the vari-
ous parts tor galling after firing, Refer to chapter
18 for information on the substitution of lubricants,

Routine preparation for firing. When preparing
the slide assembly for firing, perform the following
checks and operations:

1. Be sure that the slide is properly lubricated;
perform the "before firing' lubrication,

2. Read and record the air pressure indicated
on the counterrecoil air pressure gage, Recharge
if at or below the minimum prescribed (1400 pounds
per square inch).

3. Measure and record the projection of the
counterrecoil system indicator rod S, Replenish
liquid if necessary.

4, Retract and latch the pin of the slide securing
device,

5. See that the recoil system liquid is at the
proper level with the gun at 0 degrees elevation. Re-
plenish, if necessary, until liquid appears at thecap
plug on the expansion line.

6. Disconnect and stow the yoke locking device,

SLIDE
GUN

ELEVATING
SCREW
PIVOT PIN

REAR END,
BRACKET

ELEVATION STOP

ELEVATING SCREW

SECURING PIN
LATCH

7. See that there is enough liquid in the elevating
and depression stop buffers,

8. Make certain that the plunger covers are se-
cure.

Instructions for stowing the slide after firing.
Perform the following checks and operations after
firing:

1. Connect the yoke locking device and draw it
up tight.

2, Read and record the indicated air pressure
on the counterrecoil cylinder air gage., Compare
with previous reading, If an unusual loss is noted,
determine and correct the cause,

3. Measure and record the projectian of the
counterrecoil system indicator rod S. If a loss of oil
occurred during firing, determine the cause, correct
it, and recharge the system with both oil and air.

4, Make an external inspection of the recoil sys-
tem for evidence of loss of liguid.

5. Perform the recoil cylinder alkalinity tests
prescribed by MIL-G-18694.

6. Remove the plunger covers and examine the
p lungers, yoke shoes, and guide rails for galling or
other indications of misalignment,

REAR END
BRACKET

SECURING PIN
OPERATING
HANDWHEEL

SECURING PIN
SOCKET

%

SECURING PIN
ADAFTER

SLIDE SECURING PIN

PLATFORM
BRACKET

Figure 4-13, Slide Rear End Brackets, Slide Securing Device and Elevating Screw Pin, Sectional View
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7. Inspect the differential cylinder leads, the
gage, and the gage safety block for leakage,

8. Bring the gun to 0 degrees elevation; and
latch the slide securing pin, " '

9. Replenish the slide liner lubricant and check
the gun cover wiping ring.

General slide servicing instructions

The following instructions must be strictly ob-
served to avoid casualties to personnel or equipment,

Recoil liquid, Never charge the recoil system
with any ofher Oquid than that prescribed by O8 1914,
latest revision, en filling, strain through a fine
mesh screen (at least 120 wires to the square inch
finer if possible). Whenever the system is draineé,
follow the instructions given in MIL-G-18694 as to

care, preservation, and test.

Recuperator differential liguid. Never charge the
differential cylinder with any liquid other than ice
machine oil, Navy Symbol 2075. Replenish when nec-
essary to maintain indicator rod 8 flush with the rear
face of the indicator rear end bracket located on the
counterrecoil cylinder. Always check the position of
indicator rod S before firing the gun.

Air pressure, Never let the counterrecoil air
pressure fall below the minimum of 1400 pounds per
square inch except when making prescribed tests.
Aclwaya check the air pressure before firing the gun,
Recharge to 1550 pounds per square inch if below the
safe minimum,

Recoil system liquid level, Maintain liquid level
in the recoil system at the level of the cap plugs in
the expansion line with the gun at 0 degrees elevation,
Always check before firing the gun, If low, fill as

directed under servicing instructions,

Recoil system valves and plugs. The drain valve,
cylinder head plug, and cap plug must be securely
seated at all times except when servicing the unit,
Always see that they are properly secured and tight
after the mechanism has been serviced,

Recuperator valves and plugs. Keep all air and
liquid valves and plugs tight af all times except when
performing necessary service to the mechanism. Air
valve cap
1nf the air pressure, Always check the tightness of
all valves and plugs before firing the gun.

Care of the recuperator plunger. Never wipe the
plungers with dirty, greasy, or harsh rags, These
highly finished cylindrical surfaces must be free
from scars and scratches; they do not require a film
of oil, Keep the plunger covers latched in place at
all times except when inspecting or servicing the unit,

Thrust bearing clearance. Maintain a trunnion
thrust plafe clearance of 0,002 inch on each side.
To correct for excessive thrust play, see the adjust-
ment instructions on page 4-16 (deck lug adjustment).

Legibili%! of instruction plates. Do not deface,
alter, or paint over the name and instruction plates;
they must be kept clearly legible,

Tools and accessories, Special tools, spanner
wrenches, open end wrenches, portable liquid and

4-12

must be securely seated except when read-

air charging pipe lines and fittings, and a liquid
charging pump are provided for servicing the slide
assembly, These tools and accessories, and no oth-
ers, are to be used when working on the equipment,

Servicing instructions for slide recoil and counter-
recoil systems

Servicing the recoil system., When filling or

draining the recoil system, perform the operations
listed below:

Filling routine,

1. Prepare an adequate quantity of recoil liquid
in accordance with MIL-G-18694. Use no other liquid.

2, See that the yoke locklnf device is connected,
and that the slide securing pin is seated with the gun
at 0 degrees elevation.

3, Connect the standard funnel and filling hose
to the filling and drain valve,

4, Support the funnel above the level of the cap
plug aperture,

5. Remove one cap plug from the expansion line
manifold,

6. Open the filling and drain valve,

7. Run liquid into the funnel until it flows from
the cap plug opening., The last portion must be run
in slowly to allow the recoil cylinder dashpot to fill,

B. Close the filling and drain valve,

9., HRemove hose and replace cap,

10, Replace the cap plug,

Draining routine.

1. Connect the yoke locking device and secure
the slide at 0 degrees elevation,

2, Connect the filling hose to the filling and
drain valve,

3. Provide adequate containers on the gun pock-
et floor to catch the liquid,

4, Remove one cap plug from the expansion line
manifold,

5. Open the drain valve and run the liquid into
the containers,

Recoil piston rod packing replacement, Worn
recoil piston rod packings that can not be set up
enough to stop leakage must be replaced with new
packings of the specification designated on the detail
drawing. Replace as follows:

1. Drain the recoil system as outlined above.

2, Bring the gun to 0 degrees elevation and seat
the slide securing pin.
3. Uncouple the yoke locking device,

4, Bleed the counterrecoil air pressure, (Do
not completely exhaust the system.?
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~ 5. Jack the gun out of battery (approximately
12 inches).

6. Backcifthe cylinder nut with spanner wrench.
7. Slide the packing gland out,

8. Remove the split rings of worn packings.

9, Carefully clean the packing seat,

10. Position the new packing (OS 687) around the
piston rod in the packing seat,

11, Install the packing gland and reseat the cyl-
inder nut,

12, Jack the gun back into battery position; couple
the yoke locking device and run the nut up tight.

13, Fill the recoil system as outlined above,
14, Retract the slide securing pin,

15. Bring the gun to 20 degrees elevation and re-
charge the counterrecoil air system to the required
A  air pressure,

Servicing the counterrecoil system. The mecha-
nisms of this system are provided with special port-
able pipe and pump facilities and with permanently
located high-pressure air-line arrangements (in the
gun pocket, turret pan floor) for the purpose of re-
plenishing air and liquid and to permit service tests,

g#=  All openings, valves, and gages are precisely desig-
nated by nameplates and the parts labeled have cross-
reference instructions and diagrams compiled on
drawing 232190, For convenient reference, the
diagrams, servicing connections, and accessories
are shown in figure 4-9, and the instructions are re-
peated below, These instructions are specific rou-
tines, both for initial charging of liquid and air, and
for subsequent replenishment of one or both,

Part identity, The labeled parts and their sym-
bols are:

1. On turret structure

Air supplyvalve. . . + « + + + . & \'4
Air supply connection . . . . . . . U
Alrgage . + « « v 0 s v v 0 s e T
& Bleedervalve « + « « ¢« « &« « « 4 . R

2. On each mechanism

Air valve S T T T TR T R Z
Elguid valye . < ¢4 s 9 6 e s ¢ w
Liquid filling hole, . ., . ., . . . . Y
ﬁrcharginghole. 30 B LB mmgm. e IJE
-~ TEAEE . » o 4 + « & iow s W
Safetygage i o o e s v a P
Indicatorrod. . . .. ... ... B8

Instruction plates. Instruction plates, secured
to the rear face of the yoke, carry the legends repro-
duced below:

INSTRUCTION PLATE
AIR GAGE

AIR GAGE -K- LOCATED ON THE REAR
OF EACH COUNTERRECOIL CYLINDER,
PROVIDES A MEANS OF CHECKING THE
AIR PRESSURE IN THE COUNTERRECOIL
SYSTEM, THE AIR PRESSURE READING
IS OBTAINED BY OPENING AIR VALVE -Z-,
CAUTION: THE AIR VALVE -Z- SHOULD
BE OPENED ONLY LONG ENOUGH TO OB-
TAIN AIR PRESSURE READING AND MUST
BE CLOSED AT ALL OTHER TIMES.

THE SERVICE PRESSURE SHOULD READ
1550 POUNDS ON AIR GAGE -K-, UNDER
NO CONDITION SHOULD AIR PRESSURE BE
ALLOWED TO DROP BELOW 1400 POUNDS,
OR RISE ABOVE 1700 POUNDS ON AIR
GAGE -K-, DO NOT ATTEMPT TO RE-
PLENISH OR BLEED THE AIR SYSTEM
WITHOUT CONSULTING ORDNANCE DRAW-
ING NO. 232190,

INSTRUCTION PLATE
LIQUID INDICATOR

THE AMOUNT OF PROJECTION OF LIQUID
INDICATOR -S- BEYOND THE REAR FACE
OF ITS REAR BRACKET INDICATES THE
LOSS OF LIQUID FROM THE COUNTERRE -
COIL SYSTEM. UNDER NO CONDITION
SHOULD THE INDICATOR BE ALLOWED TO
PROJECT BEYOND THE REAR FACE OF
THE YOKE WITHOUT REPLENISHING THE
LIQUID IN THE DIFFERENTIAL CYLINDER,
DO NOT REMOVE LIQUID VALVE CAP -W-,
LIQUID FILLING HOLE PLUG -Y-, NOR
ATTEMPT TO REPLENISH THE LIQUID IN
THE DIFFERENTIAL CYLINDER WITHOUT
g;éhlrggmmc ORDNANCE DRAWING NO,

The servlcing instructions and warnings quoted
from drawing 232190 are:

WARNING

YOKE LOCKING DEVICE MUST
BE CONNECTED AT ALL TIMES
EXCEPT WHEN THE GUNS ARE
TO BE FIRED OR OPERATING
TESTS ARE TO BE CONDUCTED.,

COUNTERRECOIL SYSTEM

THE COUNTERRECOIL SYSTEM IS LOCATED ON
TOP OF THE SLIDE AND CONSISTS OF AN AIR
AND LIQUID SYSTEM HOUSED IN TWO AIR CYL-
INDERS AND ONE DIFFERENTIAL CYLINDER,
THE AIR CYLINDERS AND DIFFERENTIAL CYL-
INDER ARE INTERCONNECTED WITH PIPING.
THE AIR SYSTEM IS FILLED WITH AIR TO A
PRESSURE OF 1550 POUNDS PER SQUARE INCH.
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THE LIQUID SYSTEM IS FILLED WITH ICE MA-
CHINE OIL (NAVY SYMBOL NO. 2075), THE LIQ-
UID SYSTEM HOLDS APPROXIMATELY 1-1/2
GALLONS., WHEN THE AIR AND LIQUID SYSTEMS
ARE BOTH EMPTY, THE LIQUID SYSTEM MUST
BE FILLED FIRST,

LIQUID SYSTEM

TO FILL WHEN BOTH AIR AND LIQUID SYSTEMS
ARE EMPTY:

1. SET GUNS TO FIVE DEGREES ELEVATION.
2, DISASSEMBLE SAFETY GAGE PLATE,

3. DISASSEMBLE SAFETY GAGE LEATHER
DIAPHRAGM,

4, REMOVE PLUG FROM LIQUID FILLING
HOLE -Y-,

5. REMOVE CAP FROM LIQUID VALVE -W-
AND BACK OFF VALVE STEM 3 TURNS,

6. OPEN BLEEDER VALVE -R-,

7. SECURE LIQUID PUMP TO LOADER'S
PLATFORM,

8, CONNECT LIQUID PORTABLE PIPE FROM
LIQUID PUMP TO LIQUID FILLING HOLE -Y-,

9, PUMP LIQUID INTO SYSTEM,

10, CLOSE BLEEDER VALVE -R- WHEN
LIQUID APPEARS AT THE VALVE,

11, CONTINUE TO PUMP LIQUID UNTIL
LIQUID APPEARS FLUSH WITH THE SAFETY
GAGE DIAPHRAGM SEAT.

12. REPLACE LEATHER DIAPHRAGM, PRESS-
ING IT FIRMLY AGAINST ITS SEAT,

13. ASSEMBLE SAFETY GAGE PLATE,

14. REMOVE SAFETY GAGE FILLING CAP
AND GASKET,

15. WITH SMALL ROD, PUSH DOWN SAFETY
GAGE PLUNGER AS FAR AS IT WILL GO: HOLD-
ING PLUNGER DOWN, FILL SLOWLY WITH LIQ-
UID THE SPACE ABOVE THE LEATHER DIA-
PHRAGM. THE SAFETY GAGE PLUNGER SHOULD
BE WORKED UP AND DOWN DURING FILLING TO
MAKE SURE ALL THE AIR HAS PASSED OUT OF
THE SAFETY GAGE, (THE SAFETY GAGE HOLDS
ABOUT 2 0ZS OF THE SAME LIQUID USED IN
THE LIQUID SYSTEM. )

16. WHEN THE LIQUID IN THE SAFETY GAGE
IS FLUSH WITH THE FILLING CAP HOLE, RE-
PLACE FILLING CAP AND GASKET,

17. CONTINUE TO PUMP LIQUID INTO SYS-
TEM UNTIL LIQUID INDICATOR ROD -S- IS
FLUSH WITH REAR FACE OF THE REAR END
BRACKET.

18, SCREW IN LIQUID VALVE -W- FIRMLY
AGAINST ITS SEAT AND REPLACE VALVE CAP,

4-14

19, DISCONNECT LIQUID PORTABLE PIPE
FROM LIQUID PUMP AND LIQUID FILLING
HOLE -Y-,

20. REPLACE PLUG IN LIQUID FILLING
HOLE -Y-,

TO REPLENISH UNDER AIR PRESSURE

DUE TO LUBRICATION OF COUNTER-
RECOIL PLUNGER, DIFFERENTIAL
PISTON AND PISTON ROD, THE LIQ-
UID WILL IN TIME NEED REPLEN-
ISHING. THIS REPLENISHING SHOULD
BE DONE BEFORE THE LIQUID
INDICATOR ROD -S- PROJECTS FLUSH
WITH THE REAR FACE OF THE YOKE.

21. SET GUNS TO FIVE DEGREES ELEVATION,
22, REMOVE PLUG FROM LIQUID FILLING
HOLE -Y-.

23. PERFORM OPERATIONS 6, 7, 8, 9, 10, 5, 17,
18, 19, and 20.

NOTE:

SAFETY GAGE P

THERE IS A SAFETY GAGE LOCATED ON THE TOP
ON EACH DIFFERENTIAL CYLINDER, THE SAFETY
GAGE SHOWS THE LIQUID PRESSURE ON THE SYS-
TEM AT ALL TIMES. IF THE GAGE IS BROKEN OFF
OR DAMAGED, THE LEATHER DIAPHRAGM PRE-
VENTS THE IMMEDIATE LOSS OF LIQUID FROM THE
SYSTEM. THE SPACE ABOVE THE LEATHER DIA-
PHRAGM CANNOT BE FILLED IF AIR PRESSURE IS
ON THE SYSTEM. THE FOLLOWING CONDITIONS
MAY CAUSE THE SAFETY GAGE TO CEASE FUNC-
TIONING:

A. LOSS OF LIQUID FROM ABOVE THE
LEATHER DIAPHRAGM.

B. THE END OF THE INDICATOR ROD -8-
HAS BEEN ALLOWED TO EXTEND BE-
YOND THE REAR FACE OF THE YOKE
DUE TO LOSS OF LIQUID FROM THE
COUNTERRECOIL SYSTEM.

INSUFFICIENT AIR PRESSURE ON THE
SYSTEM.

DEFECTIVE SAFETY GAGE.
TO FILL OR REPLENISH

SAFETY GAGE P
BLEED AIR SYSTEM (OPERATIONS 27 AND 29)

PERFORM OPERATIONS 14, 15, AND 16.

L]

24,
25.

AIR SYSTEM
TO CHARGE WHEN EMPTY

CAUTION: MAKE SURE YOKE LOCKING DEVICE
HAS BEEN CONNECTED AND LIQUID
SYSTEM HAS BEEN FILLED.

26. ELEVATE GUNS TO 20 DEGREES ELEVATION,

27. REMOVE PLUG FROM AIR CHARGING HOLE
-X-.

28. CONNECT PORTABLE AIR PIPE FROM AIR

SUPPLY CONNECTION -U- TO AIR CHARGING

HOLE -X-.

Gene Slover's US Navy Pages

Table of Contents



www.tinyurl.com/slover

SLIDES

29, REMOVE CAP FROM AIR CHARGING VALVE
-Z- AND BACK OFF VALVE STEM 3 TURNS.

30. OPEN AIR SUPPLY VALVE -V-VERY SLOWLY
AND CHARGE TO 500 POUNDS PER SQUARE INCH
AS INDICATED ON AIR GAGE -K-.

31. CLOSE AIR VALVES -V- AND -Z-,

32. BLEED PRESSURE FROM PORTABLE AIR
PIPE AT BLEEDER VALVE IN AIR SUPPLY VALVE
-V- AND DISCONNECT AT AIR CHARGING HOLE -X-,

33. OPEN AIR VALVE -Z- VERY SLOWLY AND
EXAMINE ESCAPING AIR AND AIR CHARGING HOLE
-X- TO DETECT THE PRESENCE OF OIL.

© 34, IF NO OIL IS DETECTED IN OPERATION 33
PROCEED AS FOLLOWS:

A, RECONNECT PORTABLE AIR PIPE TO AIR
CHARGING HOLE -X-,

B. CHARGE SYSTEM VERY SLOWLY UNTIL
AIR GAGE -K- INDICATES A PRESSURE OF 1700
POUNDS PER SQUARE INCH. ALLOW THIS PRES-
SURE TO STAND FOR SEVERAL HOURS, THEN
BLEED TO SERVICE PRESSURE OF 1550 POUNDS
PER SQUARE INCH.

C. CLOSE AIR VALVES -V- AND -%-, AND RE-
PLACE CAP ON AIR VALVE -Z-,

D. BLEED PRESSURE FROM PORTABLE AIR
PIPE AT BLEEDER VALVE IN AIR SUPPLY VALVE
-V-, DISCONNECT AIR PIPE AT BOTH ENDS AND
REPLACE PLUGS IN AIR CHARGING HOLE -X- AND
AIR SUPPLY CONNECTION -U-,

35. IF OIL IS DETECTED IN OPERATION 33, RE-
PEAT OPERATIONS 28 TO 33, USING A PRESSURE
OF 800 POUNDS PER SQUARE INCH.

36, IF OIL IS PRESENT AFTER OPERATIONS
33 AND 35, PROCEED AS FOLLOWS:

A. DRAIN LIQUID SYSTEM, DISASSEMBLE AND
EXAMINE COUNTERRECOIL AND DIFFERENTIAL
CYLINDER PACKINGS.

B. DISASSEMBLE ALL PARTS OF AIR SYSTEM
AS ARE NECESSARY TO INSURE REMOVAL OF ALL
OIL.

C. REASSEMBLE AND PERFORM OPERATIONS
1 TO 20.

D.

’

PERFORM OPERATIONS 26 TO 36,
TO REPLENISH

NOTE: WHEN AIR PRESSURE ON GAGE -K- DE-
NOTES 1400 POUNDS PER SQUARE INCH
OR LESS, THE AIR SYSTEM SHOULD BE
REPLENISHED.
CAUTION: MAKE SURE YOKE LOCKING DEVICE
IS CONNECTED.

37. CHECK AIR SUPPLY LINE BY OPENING AIR
VALVE -V- AND CHECK PRESSURE ON LINE BY
AIR GAGE - T-.

38. CLOSE AIR VALVE -V- AND BLEED PRES-
SURE OFF AIR GAGE -T- BY BLEEDER VALVE IN
AIR VALVE -V-.

39. PERFORM OPERATIONS 26 TO29 AND34BTOD

TO OBTAIN READING OF AIR PRESSURE ON
SYSTEM
NOTE: THE AIR PRESSURE IN THE SYSTEMSHOULD
BE CHECKED DAILY AND THE PRESSURE
SHOULD BE KEPT AT THE SERVICE PRES-
SURE OF 1550 POUNDS PER SQUARE INCH
ON AIR GAGE -K-
40, MAKE SURE AIR CHARGING HOLE PLUG -X-
IS TIGHT IN ITS SEAT.

41. OPEN AIR VALVE -Z- ONE TURN.

42, READ PRESSURE ON AIR GAGE -K-,

43. CLOSE AIR VALVE -Z-,

44 BACK OFF AIR CHARGING HOLE PLUG -X-

TO Bi..EED PRESSURE OFF AIR GAGE -K-; THEN
RETIGHTEN AIR CHARGING HOLE PLUG -X-.

General note

1. For daily, monthly, and annual inspection of
the counterrecoil system, see instructions issued by
the Bureau of Ordnance.

2. Caution: In closingair or liquid valves, use
proper tool with no extension. Excessiveforceonvalve
may damage valve parts or seat.

3. Caution: Air valves should be opened very
slowly, to prevent possible explosion or damage to
air gage.

4. In no caseshouldthe counterrecoil system be
chargedwithair if oil isintheair portion of the counter-
recoil system, This wouldresult inanexplosive mixture
of air and oil vapor.

6. Extreme care should be taken that the counter-
recoil system is not inadvertently charged with oxygen
instead of air. An oxygen and o0il vapor mixture is
highly explosive.

Counterrecoil plunger packing replacement. Worn
counterrecoil plunger packing must be replacedtopre-
vent formation of an explosive oil orair mixture, andto
prevent loss of air or oil.

Packing specifications. The plunger packing is a
chevron-type preformed composition packing ring
identified by Ordnance Specification 749,

Packing replacement routine. For plunger packing
replacement routine, see "Counterrecoil plunger and
packing assembly and disassembly," this chapter,

Routine tests of the slide

General instructions. The slide assembly, and
particularly the hydropneumatic counterrecoil mecha-
nism, requires frequent inspection and regular exer-
cise tests in order to assure normal performance
when the gun is fired. These tests and inspectionsare
required by instructions contained in the Bureau of
Ordnance Manual. Such tests furnish exercise for the
plungers and differential chevrons, deflecting and dis-
tending them, thus preventing their taking a set or
seizing the plungers. By keeping the packings piiant,
their sealing capacity is retained. Daily, monthiy,
and overhaul tests and inspections are separately
listed below.

Daily inspection. Daily and immediately after fir-
ing, inspect the counterrecoil system for evidence of
air or liquid leakage. Observe carefully the exposed
cylindrical surface of each recuperator plunger. Pro-
ceed as follows:

1. See that the yoke locking device is connected
and that the nut is drawn tight against the shoulder of the
yoke.

2. Read and record the recuperator system pres-
sures as indicated on both the safety gage and the air
pressure gages. If air pressure has dropped to 1400
pounds per square inch or below, rechargethe system.

3. Measure and record the protrusion of indicator
rod 8, If rod end projects near or beyond the rearface
of the yoke, replenish the liquid.

Monthly test. Once monthly after completing the
inspectlion prescribed above, perform the following
test routine:
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CAUTION: Do not elevate the gun after air has
been bled from the counterrecoil system with the gun
at or near horizontal position. The gun will move to-
ward its recoil position and the plunger yoke shoe
will strike the studs in the face of the counterrecoil
cylinder, This will stop the gun but the inertia of
the counterrecoil plunger may be sufficient to shear
or damage the locking pin,

1. Check the level of the recoil system liguid
with the gun at 0 degrees elevation, Replenish if
necessary until liquid flows from the cap plug vent,

2, Disconnect the yoke locking device, elevate
the gun to 20 degrees elevation, secure the slide and
perform the following counterrecoil exercise,

* Connect the portable air-charging pipe between U
and X, Verify that bleeder valve V is closed. Open
air valve Z three turns, Bleed air at V until the gun
slides out of battery. Close bleeder in valve V and
open air-supply valve until gun returns to battery.
Repeat the exercise two more times and give final
charge in accordance with routine outlined under
""Daily inspection,' Retract the slide securing pin.

3. Depress the gun to loading position. Connect
the yoke locking device and perform the following
differential piston exercise. Remove plug Y and
valve cap W, Connect the portable liquid filling pipe
to Y and place the lower end in a bracket, Open valve
W and bleed off the liquid until indicator rod S is one
inch from the rear face of the yoke. Mount the liquid
charging pump with oil-pressure gage installed in the
line, and restore the liquid. Repeat the exercise two
more times and give the final charge in accordance
with the routine outlined under '"Daily inspection. "

* The 45-degree-elevation position shown in figure
4-8 and the portable pipe indicated for that position
are not intended for the sliding out exercises, The
arrangement shown for 45 degrees elevation is for
purpose of service operation in order to get an unbal-
anced gun assembly back into battery after losing air
charge, Under such conditions the elevating gear
must not be used to raise the gun to the 20-degree
air-charging position.

4, With the liquid pump connected as above, and
with the yoke locking device connected, bleed the
counterrecoil air charge to zero. Pump liquid until
the differential piston moves beyond its fully charged
position, and until the liquid pressure gage (safety
gage) reading indicates ﬂ)OO pounds per square inch,
Observe that the plunger packings hold this pressure,
Then recharge the air pressure to 1550 pounds per
square inch, Bleed liquid until the indicator rod 8
is at normal full-charge position. Secure the counter-
recoil system and mount,

Overhaul inspection. Supplement the above inspec-
tions and tests by overhaul inspection of the counter-
recoil system at intervals designated by the Bureau
of Ordnance Manual. Perform the disassembly at the
home yard with the assistance of the yard force, The
procedure is as follows:

1. Open the counterrecoil and differential cylin-
ders.

2. [Examine the condition of packings, glands,

of sediment present in each. If the amount is un-
usually large, forward samples (properly designated)
to the Bureau of Ordnance.

4. Test the air and liquid gages by comparison
with a standard gage.

5. Renew all parts which are in an unsatisfactory
condition and reassemble the mechanism. Use Naval
Gun Factory chevrons only.

Adjustments

Adjustments are to be performed by personnel
familiar with the procedure and only when found to
be necessary. Non-adjustable units include the deck
lug radial bearing and the gun slide with all its com-
ponents including the slide forging, the gun cover,
the slide liners and wiping ring, the yoke locking de-
vice, the buffers, the rear end brackets and loader's
platform, and the slide securing device. Adjust-
ments pertaining to the gun assembly, which includes
the breech mechanism and gas ejector, are covered
in chapter 3. Adjustable elements of the deck lugs
and the procedure for making the adjustments are
given in the following paragraph.

Deck lug adjustment. The deck lug is designed
for fixed nonadjustable arrangement. The deck lug
thrust plates are installed with a thrust clearance of
0,002 inch between the slide and each of the two
plates. Check the thrust clearance, and if the clear-
ance is excessive, correct by installing oversized
glréust plates. This operation is described on page

DISASSEMBLY AND ASSEMBLY
General instructions

Operations of dismantling, disassembly and as-
sembly of the components are to be performed by
personnel familiar with the procedure who are equip-
ped with standard and special tools required for the
job at hand, Reassembly and reinstallation of com-
ponents is facilitated by precise fitting of the parts
at the time of initial installation at the Naval Gun
Factory, Design is such that once this initial fitting
is made, a minimum of adjustment or fitting is nec-
essary on subsequent reassembly, When disassem-
bling or assembling components of the slide, refer
to applicable general arrangement and detail design
drawings for information not readily apparent from
an examination of the assembly or from the instruc-
lions,

Counterrecoil plunger packing replacement,
Deféective chevron packing rings or other components
of the plunger packings should be removed and re-
assembled as prescribed below. In these operations
the plunger rear liner and plunger bearing must not
be withdrawn, If the rear liner is to be removed
(for replacement of the bearing or other reason) the
counterrecoil cylinder must be disassembled intact
from the slide and the plunger must be withdrawn
before disassembling the packing, The operations
which follow should be performed preferably with
the gun at 0 degrees elevation, If the operations are
performed at 20 degrees elevation (access is more
convenient at this position), extreme care must be

exercised to prevent the plunger from slipping into
the cylinder. To disassemble and assemble the
plunger packing refer to (see paragraph 4C 0S5321)
drawings 232376 and 236064, Proceed as follows:

1. Secure the yoke locking device.
2. BSeat the slide securing pin in its socket,

liners, followers, packing seats, wiping rings,
working surfaces, and cylinder walls.

NOTE: Extreme care shall be exercised to
prevent foreign matter entering air passages. It is
not necessary to remove f{ilter screens.

3. Clean out the cylinders and note the amount
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3. Remove the plunger cover,

4, Becure C-clamps to the guide rails just to the
rear of the plunger yoke.

6. Remove air valve cap Z and plug X,

6. Open air valve Z and completely bleed the
recuperator air pressure,

NOTE: It is not necessary to drain the liquid
from the differential cylinder, The position of the
packing lead is such that only the liquid in the pack-
ing will be lost,

7. Remove the locking pin from the yoke, one
plunger only,

8, Remove the 12 stud nuts and lock washers
from the cylinder gland and slide the gland forward,

9. Place a wood block and pad beneath the plung-
er in front of the cylinder,

10, Loosen the plunger from the yoke and with-
draw it sufficiently to remove the gland.

11. Refer to drawing 236064, Slide the plunger
rearward sufficiently to assemble the connecting rod
(236064 -4) and the rail fixture (236084-2), with the
eye nut (236064-7) on the forward end of the connect-
ing rod, and with the stop rod (286064-6) and nut
geated in the rail fixture, Attach a sheave to the
yoke (use eye bolt in the plunger yoke seat), Reeve
a line through the sheave and attach to the eye nut,
Snub the line at the projectile hoist cradle.

12, S8lide the plunger into the cylinder until the
stop rod contacts the cylinder face,

13, Remove packing elements to a position on the
connecting rod.

14, Draw the plunger forward until the eye nut is
at the sheave,

16, Inatall a wood block under the forward end of
the plunger,

16, Remove the eye nut and rail fixture,

17. Remove the old pack
rod and replace with new p
gland,

18. Reassemble rail fixture and eye nut and re-
move the wood block,

19, Install the packing in the cylinder and secure
the gland, Do not move the plunger,

from the connecting
ing chevrons and

20, Remove rail fixture, connecting rod, sheave,
and line. Support the plunger forward end until it is
seated and secured in the plunger yoke.

21. Recharge the recuperator air pressure and
replenish the differential cylinder liquid in accord-
ance with the routines outlined in "Servicing the
counterrecoil system" of this chapter,

22, Remove the C-clamps and replace the plunger
cover,
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Chapter b
ELEVATING GEAR

16-inch Elevating Gear Mark 5, Mods 0, 1, and 2

16-inch Elevating Receiver Regulator Mark 10 Mod 0

GENERAL DESCRIPTION

The gun elevating equipments installed in each
turret are three independent elevating gear assem-
blies, They are designated 16-inch Elevating Gear
Mk 5 Mod 0 for the right gun, 16-inch Elevating Gear
Mk 5 Mod 1 for the center gun, and 16-inch Eleva-
ting Gear Mk 5 Mod 2 for the left gun. The three
assemblies are identically powered and controlled
and differ only as to position and arrangement of com-
ponents. A typical elevating gear installation is il-
lustrated in figure 5-1,

The elevating gear assemblies contrel and oper-
ate the gun laying movements of the three gun slides,
These assemblies elevate and depress the guns
through 47-degree arco in turrets I and III, and 45-
degree arcs in turret I, The arcs are limited by
stops at 45 degrees elevation in all turrets, at 2
degrees depression in turrets I and III, and zero
degrees depression in turret II.

16-inch Elevating Gear Mk 5 is an electric-hy-
draulic machine with an elevating-screw and oscil-
lating-bearing type of final drive, The independent
selector for each gun permits selection of control of
gun laying from a remote control station or hand con-
trol of gun laying from a local pointer's station, The
method of gun elevation control is selected by the
gun layer by positioning a control selector that is
mounted on the bulkhead adjacent to his station, Au-
tomatie positioning of the gun at five degrees eleva-
tion for loading and return of the gun to automatic
control is provided by a switch at the gun captain’s
station.

Each elevating gear comfarises a power drive,
an elevating screw and oscillating bearing, and con-
trol mechanisms which include 16-inch Receiver-
Regulator Mk 10 Mod 0. Component locations (fig.
5-1) are similar for the three turret assemblies; all
are located forward and below the respective gun
pockets, in the pan floor and electric deck spaces,
except for certain controls. The motor controllers
are located in the upper projectile handling deck
machinery space. The ON-OFF push-button control
is at the gun layer's station,

The power drive is an electrically driven hydrau-
lic transmission that drives the elevating screw
through the oscillating bearing to elevate and depress
the gun at maximum average rate of 12 degrees per
second. The arrangement of the mechanical com-
ponents of the elevating gear with respect to the
power drive is shown in figure 5-2,

In automatic control, the receiver-regulator
receives gun elevation order electrically from the
remote control station. Actual gun elevation is
automatically transmitted to the receiver-regulator

through a mechanical response gear. A difference
between elevation order and actual elevation results
in movement of the A-end tilting box (fig. 5-2),
through a hydraulic control valve and the servo pis-
ton. The amount of tilt, determined by the gun posi-
tion "error, " regulates the speed of the B-end as it
drives the elevating screw. 'Follow-up" control is
provided by shafting and gearing that feed B-end re-
sponse back to the receiver-regulator and to the A-
end tilting box to return it to neutral, Control is
entirely automatic; no action by turret personnel is
required.

In hand control, the layer's handwheels are
mechanically connected mough shafts, gears, and

a clutch) to a hydraulic directional valve, which ports
servo pressure to the servo piston, Movement of

the handwheels moves the A-end tilting box through
the directional valve and the servo piston, The B-
end elevates or depresses the gun at a rate corre-
sponding to the direction and speed of handwheel mo-
tion. Response is mechanically fed back to the A-end
tilting box to return it to neutral., Because of this
follow-up action, the gun will continue to move (with-
in its limits) only as long as the handwheels are
turned.

In automatic loading control, a loading valve in
the receiver-regulator controls hydraulic flow to the
servo cylinder to bring the gun automatically to five
degrees elevation for loading.

Design differences

The right- and center-gun elevating gears are
identical, with the exception of some hydraulic pipes
and the positions of certain parts, e center gun
installation, the electric motor is located farther
away from the A-end. The response gear shafting
is rearranged to conform to the offset-from-center
installation of the center-gun elevating gear,

The left-gun elevating gear differs from the right
and center installations as follows: The B-end is
mounted in the opposite way from the like units of
the right and center installations; the hydraulic pipes
are rearranged to conform to this mounting. The
arrangement of the response gear is similar to that
of the right gun.

Elevating gear data.

Gun movement limits

Maximum elevation, deg...... e g
Maximum depression, deg..,.......... . -2
Maximum depression (turret II), deg ..... 0
Loading position, deg.........co00vevuns 5

Speed, maximum gun laying, deg per sec. .12
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Power drive Auxiliary ps
Motor to A-end coup
Components. The components of each elevating - Hydraulic pump (A-end
geal power drive are: Hydraulic motor (B-end)
B-end coupling
Electric motor Servo and supercharge filters
Controller Servo and supercharge relief valves
Speed reducer Expansion tank
-.-___________,_._._- p— -

SIGHT POINTER'S STATION

DSCILLATING BEARING
ELEVATING GEAR B-END
ELEVATION INDICATOR
GUN LAYER‘S.STATION

ELEVATING GEAR A-END
ELEVATION
RECEIVER REGULATOR

ELECTRIC MOTOR

Figure 5-1, 16-inch Elevating Gear Mk 5 Mod 0, General Arrangement
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ELEVATING GEAR

ELEVATING SCREW

A =0

LUBRICATING PUMP FOR
ELEVATING SCREW

(2

Tl

GUN ELEVATION ORDER INPUT

B-END

SIGHT ANGLE INPUT

GUN LAYER'S HANDWHEELS w

FRICTION CLUTCH——__ ||

-

NEUTRAL INTERLOCK SWITCH /

NOTE: ARROWS INDICATE
DIRECTION OF ROTATION
TO ELEVATE GUN

A-END

A-END TILTING BOX

ELEVATION INDICATOR
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Figure 5-2, 16-inch Elevating Gear Mk 5 Mod 0, Schematic Arrangement

| Gene Slover's US Navy Pages I | Table of Contents ||


www.tinyurl.com/slover

OP 769

16 INCH THREE GUN TURRETS

Electric motor, The electric motor is a squirrel-

cage induction type, It is mounted on a structural

foundation (fig. 5-1) that raises it slightly above the
electric deck, The motor has its output shaft at the
forward end, with direct drive coupling to the speed

reducer (fig. 5-3).

Motor data.

Type . . . . . . .squirrel cage, induction
Design features, , , waterproof, fan cool-
ing, horizontally mount-
ed, reduction gear drhé%

Horsepower. . . . . + « = « & o % e e
Revolutions per minute, synchronous . 1800
Revolutions per minute, full load . . . 1750
Rotation (viewed at fan end) . counterclockwise
Speedelass, , .. .. . . . . . .constant
Voltage. . . . . I . |
Amperes, fullload ., ... . .. . 81.8
Amperes, locked rotor, . . ., . . . . 560,0
FHABOR < & v v i % & 0 w i w0 oover ww & O
Cyele®', o556 ¥ % v la s w s G
Ambient temperature, C , . , ., ., . . . 76
Torque class ., normal, low starting current
Weight (including speed reducer, 1b). . 1880
Manufacturer , ., , . . . . Reliance Electric
Engineering Co,
Manufacturer’s designation, . . . . Type AA
DYAWINE 5 65 v a 4 3.5 4% 5505 265472
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