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PREFACE

Thiz publication has been designed to provide enlisted men assigned
to the 57'/38 pun with a self-study, on-the-jobtraining source for shipboard
use, Thig information has been derived from strip films 8N 15564 geries—
5''/38 Gun Mount, Mk 30, SN 1554 series—5'’/38 Mount Rammer, Northern
Pump Company Type, and SN 1804 series—5"' /38 Projectile Hoist, Mk 2.

The material covered is shown in the Table of Contents. The letter-
number combination following each chapter title is the designation of the
gtrip film from which the chapter was derived. Section titles clearly
define the material to be found therein., The material itself is presented
In a gimple gtep-by-step format and can be used in part or as a whole.

First Edition 1965
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SECTION A—5"/38 GUN MOUNT, MK 30
CHAPTER 1—GENERAL INTRODUCTION

Until a few years ago naval gunnery had but
one main objective—the destruction of enemy
surface craft and shore bases.

The familiar big turret gun served this pur-
pose very effectively.

But with the introduction of the airplane as
an offensive weapon, a new dimension was
added to naval warfare. New and highly com-
plex problems in gumnery and fire control
were created and had to be solved. New puns
had to bedeveloped and addedtothe armament
of fighting ships.

Among these were rapid-fire -antiaircraft
machine guns that proved to bevery effective
against close-in dive bombers and torpedo
planes.




But these lighter weapons were limited in
range and could not reach up far enough to
hit high-level bombers.

The single purpose heavy caliber turretguns
that were already in use hadthe rangeneces-
gary for these high altitude targets, but could
not be elevated sufficiently to hit them. Also,
these large caliber guns could not fire rapidly.
enough to be effective against fast moving
targets.

And 50 a new weapon was required; a dual
purpose weapon that would pack sufficient
wallop and would reach out and break uptor-
pedo plane attacks before they came in; that
could deliver this punch hizh enough to stop
high altitude bombers, and that could, when
required, also be used against enemy surface
craft.

The answer to these problems is the 5''/38
gun. This gun meets very well the require-
ments of elevatﬂg ability, long range, and
rapid fire.




It is used in the fleet to destroy enemy air-
ek ch y TREEE

.. .t0 sink enemy surface ships, and for
shore bombardment.

This is what we mean when we callthe 3''/38
a dual purpose gun. It can be used effectively
against hoth enemy aireraft and enemy sur-
face ships. '

This gun is mounted ina variety of assemblies
depending upon the type of ship. As the main
battery for destroyers itisgenerally installad
as an enclosed or semienclosed gsingle mount.




When mounted in enclosed twin mounts this
gun is used as the main battery of some light
cruisers. . .

.. .and as the secondary battery of heavy
cruisers and battle ships.

Alreraft carriers also depend on the 5''/38
for their own protection,

Although the 5''/38 gun is used in a variety
of assemblies, we have selected for study the
basic single Gun Mount, Mk 30,




This gun's maximum horizontal range, 18,000
yards, gives it the reach necessary to stop the
enemy’s light forces before they can come
close enough to do any damage.

And a maximum ceiling of 37,000 feet, enables
ug to destroy high level planesbefore they are
able to deliver an attack.
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Powder is supplied to the gun in a metal car-
tridge case. This powder, when ignited, . . .

. . .serves to propel the projectile, which is
itaelf filled with hirh explosives. For anti-
aireraft firing the timefuze inthe nose of the
projectile can be set. . .




.« .to detonate its explosive charge at any
desired point during flight.

The use of time fuzes greatly increases the
effectiveness of the fire against aireraft since
a direct hit is not necessary to bring down
the target.

Ammunition from the magazines is supplied
to the gun by equipment located in a handling
room just below the mount platform.
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The projectiles are carried up tothegunby a
power-driven projectile hoist. Aninteresting
feature of this hoigt is that it automatieally
sets the time fuse as the projectileis carried
up. This eliminates the necessity for another
man and much equipment and permitsgreater
rates of firethan would otherwise be possible.




Cartridges are passed up manually to the
loaders through a scuftle.

Five inch guns are generally assembled in
enclosed mounts.

But, to examine the principle parts of the
mount we must remove the shield.

The gun proper is assembled on a base ring.
This in turn is mounted on the stand, a heavy
casting bolted to the deck. Topermit freedom
in training the gun the base ring is geparated
from the stand. . .




. . Wby horizontal and vertical roller bearings,

Secured to the stand is an internal ring gear

called a training cirele. Thig training cirele
remains stationary. . .

. .and we can see here how the trainer, by
means of a pinion rotated by his handwheels,
iz able to control the train of the mount.

Secured to a platform on the base ring are 2
carriage cheeks. These cheeks, which sup-
port the gun on the mount, are muech higher
than those found on a single purpose gun.
This additional height permits the gun to be

elevated to the high angles demanded for
antisireraft fire,



Trunnions, fitting inbearings, support the gun
in the carriage cheeks.

The frunnion bearings allow the gun to bhe
moved easily and aceurately in elevation at
all times, even whenthebearingsareabsorh-
ing part of the shock of the gun's recoil.

The trunnions themselves are part of thegun
glide which supports the gun and provides a
means for elevating and depressing thebarrel
in order to direct it at a target.

Carried within the slide are the barrel and
bresch housing,
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The barrel is joined tothe breech housing by
bayonet threads, . .

. . .and is secured by a locking key.

When the gun is fired, the barrel and breech
housing recoil together within the slide.

One of the features of the 5''/38 isa vertical
sliding wedge hreechplug. This plug is
operated automatieally by the breech mech-
anism and is largely responsible for the high
rate of fire that makes this pun an ideal
antiaireraft weapon.



This breechplug is guided by vertical grooves
in the breech housing. Riding inthese grooves
the plug is lowered to permit a round to be
rammed into the gun chamber. .

. . and then is snapped upward to close the
breech so that the gun may be fired.

We have seen that the gun and mount may be
positioned in train by means of a training
mechanism,

It can be elevated to the target by means of
an elevating are. . .

11
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« + that is driven by the pointer’s handwheel
acting through a gear train and the elevating
pinion.

Thia elevating system tozether with the high
carriage cheeks enables us to elevate this
gun to the extremely high angle of 85° . .

« + nd to depress it to 15° below the hori-
zomntal,

So far we have considered the gunbeing moved
manually by the pointer’s and trainer’s hand-
wheels, In many cases, on small ships
particularly, the roll and piteh are so great
that a man doesn’t have the strength to position
the gun as rapidly or accurately as is required
to follow the target.



To overcome this difficulty, every 5''/38gun
is equipped with a power drive. In additionto
assisting the pointer and trainer in control-
ling the gun this power drive can receive
giznals automatically from the ship’s fire
control system. This allows the gun to be
positioned automatically and tofire at targets
that are out of sight of the gun crew.

And so we see that we have in the 5"'/38 gun
a truly remarkable weapon, a dual purpose
weapon, effective against airplanes and sur-
face craft—a gun which can fire high explo-
give projectiles at a very rapid rate and which
can be positioned automatically on targets
not visible to the gun crew.

Maintain this gun so that it will always func-
tion to the full extent of its ability and you will
have a weapon that will always be accurats,
powerful, and dependable,

13



CHAPTER 2—INTRODUCTION TO THE GUN ASSEMBLIES
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As a dual purpose weapon the 5''/38 gun must
fire rapidly and effectively upon both enemy
aireraft and enemy ships. To meet the de-
manding requirements of this dual purpose
fire. . .

. . the mount is designed to give ahighangle
of elevation to the gunandtotrainand elevate
it rapidly and accurately. To get a rapidrate
of fire. . .

. .the mount is also designed to absorb the
shock of recoil quickly and to usepartof this
energy to return the gun to battery, and op-
erate the gun assemblies automatically.

In addition, the gun itself is designed to
facilitate rapid loading and firing. To load
the gun a rammer spade is driven by an
electrohydraulic rammer mechanism. To
close the breech securely and quickly for
firing, the gun is equipped with a vertical
sliding wedge breechplug operated by a fully
automatic breech mechanism.



To see how the gun assemblies contribute to
the rapid, accurate fire of this gun, let's
trace their operation schematically in ram-
ming, firing, and ejecting a round. Toload the
gun, the breechplug must be lowered to the
breech open position, and the rammer spade
must be retracted and dropped to its lower
{or ramming) position.

The gun is entirely automatic in operation -
except that the ammunition must be placed
manuallE in the loading tray. . .

.. .and a control lever must be tripped man-
ually to start the rammer spade forward. The
gpade is moved forward hydraulically pushing
the round into the gun chamber over the
lowered breechplug. As the round is seated,
the plug isunlatched and the rammer islocked
in the forward pogition,

When the breechplug isunlatched it springsup
to close the breech by wedging the cartridge
into the chamber. The plug pushes the rammer
spade up out of the way so that the cartridge
case can be ejected after the gun is fired.

15
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When the round is fired the breech housing
the gun barrel reccil within the slide. The
recoil movement is absorbed quickly and
unlocks the rammer. . .

« + Jcausing the rammer spade to be hydrau-
lically retracted. The spade rides aft on the
upper surface of a cam plate.

The recoil energy absorbed by the mount is
then used to return the gun to battery and to
lower the breechplug, automatically opening
the breech and extracting the fired cartridge
case.

The cartridge case is extracted with such
force that is is ejected aft over the loading
tray. The case passes under the retracted
rammer spade which is still held inthe upper
position. The operating cycle is thereby
completed,



To gum up - as shown in the view at the left,
the rammer spade is moved forward in the
lower position to ram the round into the
chamber over the lowered breechplug. The
breechplug is unlatched by the cartridege
case as it enters the chamber. As shown in
the view at the right, the breechplug iz then
maved up to close the breech by wedging the
cartridge into the chamber. Then as the gun
recoils, the rammer spade is movedaft inthe
upper position. The spade is left in theupper
position so that when the breechplug hasbeen
moved down to open the breech thefired case
can be ejected over the loading tray.

The vertical motion of the breechplug within
the breech housing iz accomplished by the
action of an operating shaft. This ghaft iz
ratated by an operating spring to raise the
breechplug to the breech closed position.

Here, we have cut away the slide and breech
housing to show the action more clearly. The
operating spring is attached by a flexible
chain to a cam on the operating shaft. The
pull of the spring on this cam cranks the
operating shaft in a rotary movement. We OPERATING
shall investigate, later, howthe rotary motion S BHAFT

of the operalting shaft is transformed to i
vertical movement of the breechplug.

£
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We stated that during counterrecoil the
breechplug is automatically lowered to open
the breech. Thisisaccomplished by the action
of the operating shaft cam plate on the op-
erating shaft crank. As the operating shaftis
carried forward by the beech housing during
counterrecoil, the cam plate engapes atoeon
the crank rotating the shaft topull thebreech-
plug down.

17
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Each time the breechplug is lowered, it is
latched down by the action of the extractors
to keep the breech open against the force of
the operating spring until the next round can
be rammed intothe chamber. We will examine
this latching action of the extractors in
greater detail later. For the present it is
sufficient to remember that when the lips
at the top of the extractors are aft (as shown
here) the breechplug is latched in the open
position. When the lips are pushed forwardby
the rim of a cartridge case entering the
chamber the breechplug is unlatched so that
it can close the breech.

Now, let's see how the motion of the rammer
spade iscontrolled by the rammer mechanism
which consists essentially of a piston con-
tained in a eclosed cylinder. This piston is
moved foreand aft hydraulieally. The rammer
spade is secured to the after end of the piston
rod by a crosshead arrangement. Thus the
rammer spade is moved fore and aft by the
action of the hydraulic piston. In addition to
this fore and aft motion. . .

. . .the rammer spade has a limited vertical
motion within the crosshead arm, It can
move up and down between the position shown
here and that indicated by the dotted lines.

A spring-loaded plunger latch projects from
the right side of the rammer spade. This
plunger latch controls the vertical position
of the spade by engaging the surfaces of a
rammer cam plate which 18 secured to the
slide.



In this wview the arrows indicate the path
around the cam plate followed by the plunger
during the operating cycle of the rammer
mechanism.

We will not study the action of the hydraulic
operating mechanism in further detail here
since to study the mechanical features of the
rammer operation we will be interested only
in the controls that operate the hydraulie
mechanism. The hydraulie action is con-
trolled by a lever known as the rammer op-
erating lever. This lever is connected by the
control shaft to the valve system. It has only
two normal positions—down, to make the
rammer go forward in the ram stroke, and
up, to retract the rammer. The lever latches
down in the ram position when it isdepressed.
50, to make the rammer retract automatically
a retracting-cam-follower is keved to the
control shaft.

This eam f{ollower is pushed up to the
“retract’! position by a “retracting cam’’
secured to the safety link bracket on top of
the breech housing. The retracting cam en-
gages the cam follower to retract the ram-
mer as it is carried aft during recoil.

The rammer spade {8 normally held down in
the lower position within the erosshead arm
by a spring and plunger. In thig posgition the
spade 18 ready to ram a round into the gun
chamber.

RAMMER
OPERATING
LEVER

CONTROL
SHAFT
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Now that we have seen how the breechplug
and the rammer spade are controlled, let's
review the operating cyecle of the gun in
further detail, We will start again with the
rammer spade retracted and dropped to the
lower position (and with the breechplug
lowered to the breech open position). When
the projectile and the cartridge have been
manually placed in the loading tray. . .

. . .the rammer operating lever is pushed
down to the ““ram’ position. This action
cauges the hydraulic system to move the
rammer spade forward to ram the round into
the gun chamber. As the spade rides forward
the plunger latch is forced In against iis
spring by a cam surface cutinthe rear of the
rammer cam plate and ridesonthe faceof the
cam plate.

The cartridge case entering the chamber
engages the lips of the extractors and pushes
them forward to unlatch the breech plug.

When the breechplug is raised by the operating
spring, to close the breech, it pushes the
rammer spade up within the crosshead arm.
The plunger latch on the rammer spade rides
up free of the rammer cam plate and is pushed
out by its spring. The latch then engages the
latch pin lever. The purpose of the latch pin
lever i8 to cut off the hydraulic power to the
rammaer system.



The rammer is latched in the forward position
to hold the round in the chamber until the
breechplug has closed the breech. To see the
latch arrangement more clearly we will cut
away the top of the breech housing.

The rammer interlock latch is mounted inthe
top of the breech housing. It is held in the
path of the rammer crosshead by a apring.
Ag the rammer comes forward in the ram
gstroke the cam surface on the crosshead
latch lug pushes the rammer interlock lateh
back into the breech housing against its
spring.

Then, when the rammer has come all the way
forward the spring pushes the interlocklateh
into a recess in the erosshead lateh lug. The
rammer i8 thus latched securely in the for-
ward position.

Now let’'s see how the rammer is unlatched
and retracted when the round isfired. During
the first part of the recoil movement the
breech housing carries the rammer spade
aft with it. It is this action, as we shall now
see, that unlatches the rammer and causes
it to be retracted.

21
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The rammer, the rammer interlock lateh
and the breech housing all move aft together
within the slide as the gun recoils. The
rammer interlock latch rides over a pro-
jecting eam surface on the rammer cam
plate, which is secured to the slide so it
does not move during reeoil.

The interlock latch is cammed back into the
breech housing compressing its spring. The
lateh is thus withdrawn from the recessinthe
erogghead lateh lug and as a result the ram-
mer 18 freed so that it can be retracted,

To retract the rammer automatically, the
rammer control shaft is positioned by the
action of retraction cam on the retraction
cam follower. This retraction cam is mounted
on top of the breech housing and is carried
aft with the housing to engage the cam fol-
lower during recoil. The rammer control
lever has only two normal positions. It can
be latched down to cause the rammer to go
forward hydraulically in the ram stroke or it
can spring up to this position to make the
rammer spade retract hydraulically. The
action of the retraction cam on the cam
follower unlatches the control lever fromthe
ram position so that it can spring up to the
retract position. The valve system of the
hydraulic rammer operating mechanism. . .

- - .18 now set to retract the rammer spade.
The rammer spade is moved aft in the upper
position because the projecting plunger latch
rides on the upper surface of the rammer cam
plate.



The rammer spade is thus retracted all the
way aft and rests in the upper position so that
{as the gun returns to battery) the fired
cartridge can be extracted and ejected out
of the gun under the spade.

In the fully retracted position the plunger
lateh rests only on a lug formed on the ram-
mer spade release lever. Thus by actuating
the release lever, the spade can be dropped
to the lower (or ramming) position after the
cartridge has been ejected.

To absorb the tremendous force of the gun’s
recoil and to utilize part of this force to
return the gun to battery and operate the gun
assemblies automatically. . .

...a recoil and a counterrecoil system are
provided. The receil system includes two
recoil eylinders whose position in thebreech
housing is indicated here. These cylinders
are liquid filled and ride over pistons to buff
the recoil and counterrecoil movements of the
gun hydraulieally.

23
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COUNTER RECOIL
AlR CHAMBER

Between the recoil cylinders within thebreech
housing ig the counterrecoil system. This
system consists of a compressedair chamber
in which is seated the counterrecoil plunger.
The counterrecoil system has three functions;
first, as the housing comes aft in recoil, the
air chamber rides over the plunger further
compressing the air in the chamber, This
action absorbs part of the energy ofthegun's
recoil; second, when the recoil movement
has been stopped, the compressed alr returng
the breech housing and gun barrel to battery
operating the gun assemblies automatically;
third, it holds the gun “‘in battery’’.

The compressed air tends to force the
plunger out of the chamber. The plunger is
secured against the slide rear plate. So - the
breech housing is forced forward to battery
position. The foree of the compressed air
againgt the plunger then holds the housing

and gun barrel in battery position, '

Axd the breech mechanism is carried forward
by the housing in counterrecoil, the breech-
plug is automatically lowered to open the
breech because the operating shaft cam plate
engages a toe on the operating shalt crank to
rotate the operating shaft, The extractor lips
are moved aft sharply to latchthebreechplug
down in the open position and to extract the
fired cartridge case.

The action of the extractorsis soforceful that
the case is ejected back over theloading tray
and passes out of the gun, riding under the
rammer spade.

24



The rammer spade release lever is then
tripped. The lug on the lever is withdrawn
from under the plunger latch and the rammer
spade is forced down to the lower position
within the crosshead arm by its spring and
plunger. The cyele is thus completed and the
gun is ready to receive the next round.

We have seen that the rapid firing rate of the
5'/38 is made possible by all of the gun as-
semblies working together. Thegunisonly as
good as the sum of its parts: the breech
mechanism, the rammer, the recoil system
and the counterrecoil system. Each one of
these gun assemblies must be kept in good
working order if the gun is to fire rapidly
and effectively at all times.

25



CHAPTER 3—FUNCTION OF THE BREECH MECHANISM
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A hundred or so0 years ago, gunnery Wwas a
very simple matter. In thosedays, a gunner’s
mate could take life easy, with never a care
about devices like breech mechanisms—for
the very good reason that there weren't any.

A pun was little more than a piece of pipe
that was closed at one end. To load it, you
rammed some powder into the muzzle, and
followed this wp with a common ball or any-
thing else that happened to be lying around.

Firing involved striking a flint, lighting a
fuse, and waiting until you hear a loud
FIBDOM.IF]

While times have changed and the science of
modern gunnery iz a far cry fromthe muzzle
loader, the prineciple of firing is still the
game: a charge exploding in a tube that is
sealed at one end, so thatthe expanding gases
can escape only by pushing the projectile out
thru the open end of the tube.




But modern guns are lozded fromtheafteror
breech end. This means that this end mustbe
opened to allow the round to be placed in the
gun chamber and closed tightly when actual
firing occurs.

To open and cloge the breech, a movable plug
is required. This plug, and the parts that
operate it, are called the breech mechanism.

In the case of guns which fire fixed or semi-
fixed ammunition, the breech mechanism
usually does an additional job: thatof actuat-
ing the extractors to get rid of the fired
cartridre case.

It is evident that the faster the breech plug
can operate, the faster ammunition can be
loaded and extracted, and the greater will be
the gun's rate of fire. The 5'"/38 is able to
develop an extremely high rate of fire, . .

a7
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. . Jargely because of the rapid and automatic
action of its breech plug, which is a vertical
sliding wedge that moves up to close the
breech, and down to openit and eject the fired
cartridge case.

In normal operation the breech mechanism of
this pun is automatic. This heart of thia
mechanism is an operating shaft, secured to
the bottom of the breech housing just forward
of the breechplug recess. This shafl controls
the vertical motion of the plug.

Two partsprovide automatic operation. First,
an operating spring, secured to the bottom of
the breech housing just aft of the operating
shaft, This spring rotates the shaft to raise
the plug-cloging the breech.

Second, an operating shaft cam plate, secured
to the slide. This cam plate rotates the op-
erating shaft tolowerthe breechplug—opening
the breech.



In addition, a hand-operating lever is mounted
on the right side of the gun. This lever
provides a standby means of rotating the
operating shaft manually to open or closethe
breech. It is used in the event of casualty to
the automatic operating parts of the breech
mechanism. When the hand-operating lever
is used, it is engaged to the operating shaft,
Therefore, any rotation of the shaft. . .

v o owill move the lever. And when this gun
moves, it really means business! 5o - unless
you have a cast iron chin, it’s a good idea,
before using the hand lever, to cut out the
automatic features which would rotate the
shaft. To prevent the shaft from rotating, . . .

« +«a cam plate retractor is provided to cut
out the operating cam plate. To operate the
breechplug manually with the automatic
features cut out, the retractor should be
pushed forward to the ''5""—or single fire—
operating position. This manual operation,
however, is only a standby emergency pro-
cedure. The gun will operate more rapidly. . .

. . .when the action of the breech mechanism
iz automatie., To study this automatic op-
eration in detail, we set the cam plate
retractor to “A''—the automatic operating
position.

HAND
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When the ship is not in a combat area—you
may find the breech closed. To open the
breech to load the initial round, the plug
must be lowered manually with the hand-
operating lever. But, when youattempt to pull
aft on the lever you will find that the breech-
plug is locked.

The plug is always locked to close thebreech
by the ''salvo latch’. This latch is a safety
device that prevents opening of the breech
while an unfired round is in the chamber. It
must be tripped before the plug can he
lowered. After tripping the lateh. . .

. . .the breech can be opened by the hand-
operating lever. This lever, thru linkage,
rotates a lateh bell erank mounted in the
bottom of the right sidewall of the slide. The
latch bell crank, in turn, engages the hand-
operating erank on the right end of the
operating shaft and causes the shaft to rotate.
This rotary motion of the operating shaft
causes the breech plug to move down in its
vertical grooves in the breech housing.

A crank on the shaft, called the **central
arm'’, transforms the rotary motion of the:
shaft to vertical motion of the breechplug,



A pin, passing thru the two segments of the
central arm, carries two bearing blocks. . .

.. .which link the arm to the breechplug.
These bearing blocks ride in camways cut in
the inner surfaces of a recess in the hottom
of the plug. As the central arm is rotated by
the operating shaft, . . .

+ « othe bearing blocks ride aft and down in
the camways. This action cams the breech-
plug down from the breech closed position to
the breech open position shown here. The
breechplug is then held in this position. . .

. . .by the extractors, whicharelocated inthe
recesses in the breech housing at either side
of the breechplug. The extractors have two
functions: to hold the breechplug in the
lowered position so that the round can be
rammed into the chamber; and to extract
and eject the fired cartridee case. Let’'s see
how the extractors hold the breechplug,
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In this cutaway view we have removed the
breechplug to show how the extractors are
seated in recesses cut into the breechplug
guide plates. An outer lug on each extractor
slides in a kidney-shaped slot in the guide
plate.

With the extractor removed we can see more
clearly the kidney-shaped slot in the right
breechplug guide plate. The extractor outer
lug rides fore and aft in this slot.

A hole is bored in each guide plate extending
diagonally upward from the after end of the
slot. A spring loaded plunger is mounted in
this hole in order to hold the extractor outer
lug in the forward position in the slot.

Here we can see more clearly the relation of
the extractor to the breechplug. Whereas the
outer lug rides in the kidney-shaped slot in
the guide plate, the inner lug onthe extractor
rides in a camway cut in the side of the pluz.
When the plug is lowered, . . . =




. . .the bottom of the extractor ispushed for-
ward by the pressure of the spring on the
outer lug. The inner lug is pushed forward
through the horizontal portion of the camway
until a flat surface on the bottom of the inner
luz seats on the flat surface of the pallet
which forms the bottom of thehorizontal part
of the camway. This contact holds thebreech-
plug down.

The breechplug i8 released when a round is

rammed into the chamber, because the rim

of the cartridge case engages lips at the top

of the extractors. The extractor lips are
- thus moved forward. . .

+«.and rock the extractors to unlock the
breechplug so that it ean be moved up by the
operating spring to close the breech,

is rocking motion moves the bottom of the
extractor aft. This in turn moves the inner
ug aft in the breechplug camway, and the
plug is released when the inner lug rides off
the flat surface of the pallet.
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The breechplug can now be moved up by the
action of the operating spring. This springis
compressed every time the breechplug is
lowered.

The operating shaft is rotated because the
force of the compressed spring is transmitted
thru a rod and chaintoa camon the operating
shaft,

When the shaft rotates, the cam action of the
bearing blocks raises the breechplug. '

We mentioned earlier that when the gun is
fired, the breech must be completely sealed.”
For this reason the grooves in the breech-
plug guide plate have a sllght forward ti]'.t i
and, as the plug is raised,



.. .the inclination of the grooves forces the
plug slightly forward. This forward motion of
the plug. . .

. . .Wedges the cartridee tichtly into its seat
in the gun chamber to seal the breech. You
tan see now why this plug is called a *'slid-
ing wedge'' type.

The breechplug must be securely locked to
prevent the breech from being opened until
the gun is fired. This locking is done by the
salvo latch, which prevents rotation of the
operating shaft after the breech has been
closed.

The latch locks the operating shaft by engaging

a lug on the bottom of the operating shaft

crank. As the operating shaft ecrank com-

pletes its rotation in closing the breech, this
. lug engages a pawl on the salvo lateh. . .
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. « «and pushes it open, so that the salvo latch
can spring up to engage the lug. In the insert
we have cut away the salvo latch to show the
spring which moves it up. This spring isheld
in compression between the salvo latch pawl
and a plunger which bears against a retaining:
pin secured to the breech housing. The spring-
is always tending to move the salvo latch up
and to close the pawl.

This pawl is provided so that the salvo latch
can be disengaged to permit breech opening
after the gun is fired. When the breech iz
locked, the pawl is pushed open, so that the
galvo lateh can engage the lug on the crank,
But, once the salvo latchisunlocked, the pawl
is snapped closed by the spring to prevent
the latch from locking before the gunisagain
loaded.

The salvo latch is unlocked after firing because
the entire breech mechanism is carried aft
ag the housing recoils. During this motion, a
cam lug, on the salvo lateh. . .

. .rides under the salvo latch cam plate
which is attached to the sidewall of the slide.
The cam plate forces the salvo latch down to
the unlocked position and the pawl snaps
closed to keep the latch unlocked. . .




. . .80 that, inautomatic operation, the breech
can be opened during ecounterrecoil and can
then be locked again as socon as the gun is
lpaded, The opening of the breech iz done by
the action of the operating shaft cam plate,
molnted on the slide sidewall, which rotates
the operating shaft cranktolower thebreech-

plug.

The forward end of thiz cam plate is pivoted
an 8 bracket secured to the sidewall of the
slide, The after end of the cam plate is nor-
mally held inhoard by a spring.

A8 the operating shaft crank is carried for-
ward by the breech housing during counter-
recoil, the toe on the crank is engagedby the
rear surface of the operating shaft cam plate.

The operating shaft crank is thug rotatedbe-
‘cause its toe iz cammed aft and down by the
cam plate.

HATH PO
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and the breechplug is cammed down by the
bearing blocks. For the breechplug to be
raised to close the breech on the next c}rcle,;

The crank in turn rotates the operating Bhﬂﬂ:i

i
1
i
]
i
H

the operating shaft and its erank must rotate,
In this view, it would appear that the operating
shaft erank is held down because its toe is
engaged under the operating shaft cam plate.

¥

But, actually, as we can see by looking {rom:
the rear at this expanded view, a recess lt]‘,l
cut in the inner surface of theoperating shaft
cam plate. The toe on the operating shaft’
crank rides up through this recess as the
breechplug is raised. l

As the operating shaft is carried aft by the
breech housing in recoil, the toe onthe crank
rides past the cam plate, forcing it outboard
against the pressure of its spring.

Then, after the crankhas ridden past, the cam:
plate is returned to its normal positionby the
spring.
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We mentioned earlier that the extractors
have two functions. We have already seen
how they latech the breechplug in the open
posgition. Let's now chserve how they extract
and eject the fired case. As the breechplug
is lowered, the extractors are rocked so
that their lips are moved aft to extract and

gject the fired cartridge case.

You will remember that the inner lug of each
extractor rides in a camway on the breech-
plug. As the plug is lowered this camway is
moved down, riding over the extractor inner
lug,

When the curved portion of the camway hits
this lug, the lug is forced forward. . .

. o ind rocks the extractors ontheir forward
curved faces so that the lips are moved aft,
Note that, whereas the breechplug has vertieal
motion over the extractor lugs, the extractor
lugg themselves have a horizontal motion
only.
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With the breechplug up, the extractorlipsare
forward and the extractor lugs are aft. Wiih
the breechplug down, the extractor lips have
moved aft to extract and eject the fired case,
and the extractor lugs are forward. The
inner lugs seat on the flat surface of the
pallet in the breechplug camway. Thelugsare
held forward in this position. . .

. . .by the extractor plunger and spring.

The breechplug is thereby held down in the
open position. We have now extracted the
fired eartridge case, and the gun is ready to
be loaded to start the next cycle.

We have seen how, in automatic operation,
the toe on the operating shaft crank is engaged
to cam this erank down during counterrecoil.
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This action rotates the operating shaft to cam
the breechplug down to the openposition by the
‘action of the bearing blocks.

In the event of casualty to the operating
spring, it is sometimes necessary tooperate
the breech mechanism manually. To do this,
we know that all the automatic features must
be cut out. In other words, the operating shaft
~eam plate must be held outboard to allow the
crank to clear it, during counterrecoil.

S

To cut out the operating shaft camplate, first
‘push in the detent release plunzer to free
the cam plate retractor.

‘Then, set the retractor to ‘S’ —the singlefire
operating position. The cam plate retractor
‘is peated In a slot in the sal¥o latch cam
platﬁ, When the retractor has been pushed
forward to the ‘8’ position, . . .
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.+ a4 cam surface cut into the top of the
retractor engages the cam plate and cams it
outboard. Then as the breech housing comes
forward during counterrecoil, the toe on the
operating shaft crank will bypass the cam
plate. The gun will thus arrive in battexy. . .

!l
!
|
|

. ..with the breechpluz still in the claseﬂé
pogition. S8ince the breech must nowbe npened-l
manually, we have single fire operation. |

In the event of ecasualty to the operating
spring, the breech canalsobe closed manually
with the hand-operating lever,

To close the breech manually, first pull the'
HAND Ve hand-operating lever all the way aft. This
OPERATING : : lever is connected by linkage to the latchbell
ORANK — S\, erank. Normally, this latch bell crank can

- S rotate the hand-operating crank onthe operat-
ing shaft only to open the breech. To engage
this lateh bell crank so the hand-operating
crank ean be rotated to close the breech. ..
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. . .the hand-closing latch key must be pushed
up. This latch key is located on thelatch bell
grank. Pushing up the key moves the hand-
elosing latch down tothe position we see here.
The lateh now projects beyond the surface of
the latch bell erank,

B LY

Looking now at the hand-operating crank, we
see that the projecting latch on the lateh bell
crank engages a toe on the hand-operating _ _ ]
crank. B L o E ; : .u}-_' ;

The hand-operating lever rotates the lateh
bell erank, as the arrow indicates. The hand-
cloging latch, pushing against the hand-
operating crank, will rotate the operating
shaft. R

OPERATIN G
RERLE

This, in effect, locks the hand-operating
lever to the operating shaft, so that the
breech may be opened and closed manually.
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This breech mechanism is machined to ex-
tremely close tolerances. Dirt, burrs, or
foreign matter getting into these parts can
easily stop the action of the mechanism.
Care should be taken to keep these surfaces
clean and  well lubrieated, to prevent
casualties.

In combat areas it is common practice to
keep the breech plug lowered, ready for im-
mediate action. This may weaken the operat-
ing spring. To prevent casualties resulting
from failure of the breech mechanism to
close the breech by reason of a faulty operat-
ing spring, the tension of the spring should
be tested and adjusted regularly.

The breech mechanism of the 5''/38 gun is
designed to provide a high rate of fire. To
get this high rate of fire, it is vitally im-
portant to maintain this mechanism so that it
will operate without casualty, Remember,
this gun can be no more efficient than its
breech mechanism.
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CHAPTER 4—FUNCTION OF THE FIRING MECHANISM

To fire any gun, the powder must be heated
to the point where it will burn. In this dis-
tinguished ancestor of the 5''/38 an igniting
charge, in the form of apowdertrainor fuze,
was inserted through a hole at the breech
end of the gun.

When this igniting charge waslit with a torch,
it heated the powder to make it burn. Of
course, waiting for the fuze to burn down
took a little time, but since the enemy could
move no faster than the wind in his sails
would carry him, time was fairly plentiful.

In modern war, where split seconds count,
the firing system of the muzzle loader would
be sadly inadequate. Today we are confronted
with superspeed targets, which demand ex-
tremely rapid and accurate firing from our
guns. While the principle of firing may not
have changed since the days of the muzzle
loader, we've certainly advanced in our
application of this principle. Asanexample. ..

.. .Jet's look at a modern 5-inch cartridge,
Firat, we see that the powder-igniting ele-
ments are combined in one compact unit
galled the Hrimer. The primer contains a
superspeed igniting charge and a detonating
cap which, when struck, will explode and
set off this igniting charge.
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But, while the detonating cap explodes in- |
stantaneously, the mechanical action of the ‘
parts which cause this cap to be strucktakes
time. 8o, for even faster firing of this car-
tridge, we make useofthe most rapid impulse
known to man: . . .

.« LEleetricity. Looking more closely at the
primer, we see a thin platinum filament
which, when an electric current passes
through it, becomes heated to incandescence
and so0 sets off the ignition charze.

But the construction of the primer is not, by
itself, responsible for the ability of the 5" /38
gun to fire rapidly. Equally important is the
pun's firing mechanism, a device located
within the breechplug, whose job it is to ex-
plode the primer and so fire the gun. This
mechanism is equipped to fire the gun either
electrically or by percusgsion. Because it
requires no time-consuming mechanical
action of parts, electrical firing is faster
and hence preferable; percussion firing i3
uged primarily as a standby.

To prevent accidental firing of thegunbefore
the breech is closed, the firing mechanism
is mounted in the plug in such a manner that
it will engaze the primer of the cartridge
only when the plug has been fully raised to
close the breech securely. When the firing
mechanism is in contact with the primer. . .




« . the gun canbefired electrically by closing
a key, conveniently located in the right
handle of the pointer's handwheels. Closing
this key. . .

.. .completes an electric circuit. Current
from a power supply flows throueh the firing
key and firing pin and through the {filament in
the primer, instantly heating this filament
and detonating the igniting charge. Theaction
ig as rapid as turning on a switeh to light an
electric light. Should the electrical power
supply fail. . .

...the gun can be fired by the emergency
method of percussion, by depressing the foot
firing treadle. (It must be pointed out that
most of the §'"/38 powder cartridges being
gupplied to the fleet today are fitted with
electrical primers only. Therefore, precus-
sion firing is impossible with these car-
trides.)

The foot firing treadle, through linkage,
releases a hammer action within the firing
mechanism, to explode the detonating capand
set off the primer.

FOOT FIRING
FTREADLE
%

ey { I
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We've sald that electrical firing is the pre-
; ferred method because it's faster, and have
. shown how, in electrical firing, a filament
| becomes heated to detonate the primer. We
are now going to study those parts of the
firing mechanism which operate to make
electrical firing possible. Because il serves
to detonate the primer in both types of firing
the construction of the firing mechanism is
somewhat more complicated than the simple
pin-and-spring arrangement that would suf-
fice for percussion firing alone. The entire
mechanism is contained in a casing called
the firing lock. It is this lock that secures
the firing mechanism in the breechplug.

g g W e

T sl S R

Housed within the firing lock is the firing
pin. With the breech closed, this pin makes
electrical contact with the primer. It is im-
portant to firing that all contacts be positive 1
g0 the firing pin is held in contact with the

primer,

. .by a contact spring. Because this spring
is held in compression between the rear wall
of the firing lock and a sleeve on thefiring
pin, it tends always to hold the pin forward.
While the compression of this spring is suf-
ficient to hold the firing pin in secure
electrical contact with the primer, it does
not push the pin forward hard enough to
detonate the primer by percussion.

It is important to remember this point: the
contact spring provides electrical contact
between the firing pin and the primer, but not
percussion of the firing pin on the primer.
When this contact has been established. . .
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.« «Cloging of the pointer’s firing key allows
current to flow. . .

.. through the firing pin to the filament. The
firing key is connected to the after endof the
firing pin by an insulated wire called the
firing lead.

To the pin end of thisfiringlead is attached a
special fitting called the firing terminal whosge

purpose. . .

v o .8 to permit easy and rapid connection to
the firing terminal head on the rear of the
firing pin, so that the mechanism can be
quickly replaced in the event of casualty. At
the right, we see how the firing terminal is
secured to the terminal head, between a
pivoted latch and a spring.
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The firing pin itself is completely insulated
from the rest of the firing mechanism. This
insulation, indicated here by the heavy black
lings, consists of a sleeve around the shank
of the pin, and washers fore and aft of this
sleave.

The forward end of the firing pin passes
through a bushing that is insulated from the
forward face of the breechplug. So we havea
completely insulated electrical eircuit from
the firing terminal to the confact in the bage
of the primer,

Looking at the primer more closely, we see
the details of its electrical connections. The
contact for the [firing pin in the base of the
primer is insulated from the rest of the
primer. One end of the filament is connected
to thia eontact and the other endto the primer
case,

Thus we hive a completely insulated elec-
trical ecircuit through the firing lead and the
firing lead terminal, and from there through
the firing pin to the contaet at thebase of the
primer and through the filament to the car-
tridge case.




The current flows through the filamentand in
doing s0, heats it to white heat. This filament,
as we have seen, is grounded to the case,
which in turn makes metal-to-metal contact
with the gun chamber. Thus the circuit is
completed through a ground in the gum.

Let's sum up by tracing the complete elec-
trical eireuit, Current flows from a power
supply through the firing key, the firing lead
and terminal, the firing pin, and the filament
in the primer, and is grounded back through
the case and the gun. If any part of this
cireuit fails, the gun cannot be fired elec-
trically, and we must resort to our standby
method—percusgsion firing,

Twelve pictures ago, we showed howthe con-
tact spring alwaya heolds the firing pin in
contact with the primer. This being the case,
the pin cannot spring forward to strike the
detonating cap. How, then, can the primer
be detonated by percussion?

s f 1 -
Well, here's one way we might do it: if we f" ReTsETRI | 2 § e m’.
treated the firing pin as a drift pin and stuck ' s
the end of it with a hammer, the force of the PR :
blow would be transmitted through the pin
and would detonate the primer. While this
method would be almost as crude as the
torch-and-fuze system in the old muzzle
loaders, the hammer principle is sound.
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For we actually have a hammer built into the
firing mechanism of this gun. Thehammer is
called the firing plunger assembly. Its onls
purpose is to strike the firing pinhard enough
to detonate the primer. This assembly]
encircles the firing pin and is free to move
fore and aft within the firing lock,

The ‘‘muscle’’ behind this hammer action ig
a powerful firing pin spring, held in com
pression between a shoulder on the firing
plunger and the front edge of the firing loc

This spring snapsthe firing plunger assembly
forward from the position shown above t0
strike the firing pin a sharp blow, as shown
below. This firing plunger is held aft in the
cocked position shown above because a cocks
ing lug on the assembly. . .

. . .8 engaged by a sear, mounted in the
breechplug, directly above the firing mech-
anism. It is the function of this sear. ..
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. . .to hold the firing spring compressed, by
engaging the cocking lug and holding it in the
aft position until we are ready to fire.

8o, to fire the gun, the sear must be pushed
inboard against the pressure of a spring that
tends to hold it outboard. In the insert, we
see more clearly the construction of the
shoulder in the gear.

When the cocking lug is released by the sear,
the firing plunger is forced forward by the
firlng spring and strikes sharply against a
thrust bushing on the firing pin.

This blow is transmitted through the firing
pin to detonate the primer.
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We have seen that, in order to {ire the gun
by percussion, the sear must be pushed in-
board. This is done by the foot firing treadle
acting through linkage. Let’s see now what
this linkage is, and how it operates,

The linkage extends from the foot firing
treadle, outside the gun, to the sear ingide
the gun. The simplest and most direct con-

nection between these two points must pass

through the gun at the only point where it
does not move in elevation and depression.
This point is at the center of the trunnion.
For this reason, a direct linkage from the
foot firing treadle acts upon an outer push
rod mounted in the center of the trunnion.

This outer push rod is normally held out-
board in its nonfiring position, by the spring
at its left end. The spring at the right end
acts only as a shock absorber to prevent
damage to the linkage inthe event of casualty.
This outer push rod engages the forward end
of a trip plate. . . |

. » «wWhich is mounted on pivots inside the
slide. When the outer push rod is forced in
by the foot firing linkage, it swings the trip
plate inboard on these pivots. . .
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. - .causing the after end of the trip plate to
force in an inner push rod, which is mounted
in the breech housing. This inner push rod
engages the trip plate only when the gunis in
battery. You can see now why this linkage is
not injured when the gunrecoils, andalso why
the gun can fire only when in full battery
position.

When the inner push rod is forced inboard, it
pushes in the sear and releases the cocking
lug to permit the firing plunger assembly to
spring forwardand strike the firing pin. There
iz another safety feature evident here: the
gear, which is mounted in the breechplug is
lined up with the inner push rod only when the
breechplug is up to seal the breech. And so
we see how, in percussion firing, the gun can-
not be fired unless the breech is clozed.

Now let's review the percussion firing action,
The motion of the foot firing treadle istrans-
mitted through linkage to the outer push rod,
The outer push rod is pushed inboard, rotating
the trip plate. The trip plate in turn pushes
the inner push rod into the breech housing,
thus forcing the sear inboard against the
pressure of the sear spring. The sear, in
turn, frees the cocking lug so that the firing

spring can force the plunger assembly for-
ward.

The firing plunger assembly then raps the
thrust bushing on the firing pin, whichtrans-
mits the blow to the detonating cap and sets
off the primer.
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We have seen how the firing plunger as-
sembly is held in the cocked position, as
gshown in the top view, and how it is re-
leased by the sear, as indicated inthebottom
view, to fire the gun. Now let's see how the
assembly is cocked again after the gum is
fired,

You will remember that the central arm
moved the breechplug. Since the cocking
action must by synchronized with the motion
of the breechplug, it is logical that we should
use the movement of the central arm to cock
the firing mechanism. Here we have cut away
part of the breechplug to show how a bell
erank, called the ‘‘retracting lever'' is
mounted by a pivot pin, directly under the
firing mechanism. This lever transmits the
motion of the central arm pin to the cocking
handle.

As the operating shaft rotates, the central
pin rides in an S-shaped groove in the
retracting lever and so rotates this lever
about its pivot.

As the operating shaft rotates to lower the
breechplug from the breech closed positior
to the breech open position, the resultine
rotation of the retracting lever causes a lif
at its upper end to move aft.



This lip, in moving aft, does two thinga: first, B e a0
it pulle the firing pin back away from the

primer. Thig prevents damage to the pin as
the breechplug is lowered.

Second, when the breechplug is almost fully
lowered, the lip pulls the firing pin all the
way aft, eausing it to retract the firing plunger
agsembly, compressing thefiring spring until
the sear engages the cocking lug to hold the
firing assembly in the cocked position.

You will remember that; to engage the cock-
inr lug, the sear is pushed outboard by its
spring until, as we see in the insget, the
shoulder in the sear slot engages the front
face of the cocking lug.

80 we see that, with the breechplug down,
* the firing assembly is cocked. To prevent
~ firing until the breech is closed again, the
- assembly is locked by the retracted firing
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Then, as the breechplug moves up again to
the breech eclosed position, the lip on the
retracting lever is moved forward, releasing

the firing pin. . .

. « .80 that the contact spring can push the
pin forward to make contact with the primer.
This contact, you’ll recall, is necessary for
electrical firing. Since the firing plunger
assembly is now held only by the sear engag-
ing the cocking lug, the gun is ready tobe
fired by percussion whenever the sear if
released.

However, the sear projects out from the side
of the breechplug to allow the linkage fron
the foot treadle to engage it readily to firg
the gun. While this is fine as(aras the firing
linkage is concerned, it presents a problem®
There is danger that, as the breechplug i
raised, the sear canbe pushed in prematurely
by burrs or foreign matter on the breechpla
guide plate. If the sear is pushed in, in this
manner. . .

.« «it will release the firing plunger as
sembly, causing it to spring forward to@
early. Thig will result in fallure of the gu
to fire and can alzo cause serious damage tt
the firing mechanism. However, to preves
this from happening. . .
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.. .the breechplug contains a part called the
gear safety lateh. This latch locks the sear in
the cocked position until the breechplug is
closed to seal the breech.

e AR

This locking is aceomplished by a lug on the
gear safety lateh engaging a groove in the
gear. The laich engages the sear in this
manner only when the sear is pushed out-
board to cock the firing mechanism.

Here we have cut away thebireechplug to show

low the safety lateh is mounted. It geats in a
. hole bored diagonally upward through the
l pluz. The upper end of the latch is just for-
~ ward of the sear. To disengage the latch from

the sear when the plug has closed thebreech,

i lus on the lower end of the latch projects
| into the path of one segment of the central
i'. frm.

¥Rk
1

“ And, as the central arm is rotated to close
the plug, a flat surface on the central arm
gegment. . .
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. . .rides under the lug on the safety latch
foreing the latch up against the pressure
its spring. . .

.. .to disengage the lug from the groove
the sear. .. °

. . .and permit the sear to be pushed inboa
by the linkage, when the breech is closeda
the gun is ready to be fired.

And so we've seen how the gun operates
percuzsion firing. The pointer depregses thi
foot firing treadle. . .
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. . «and sets into motion a linkage that causes
the inner push rod to push in the sear.

The sear, when pushed in, releasesthe cock-
ing lug and the firing spring rams the firing
plunger assembly sharply forward against
the firing pin, to detonate the primer and
fire the gun.

Bince the purpose of any gun is to fire pro-
- jectlles at the enemy, it is obvious that the

firlng mechanism is vitally important and
mist be kept in perfect working order at all
times.

“Electrical firing being the preferred and more
rapid method, the electrical circuit must
- remain unbroken. All contacts, leads, and
insulation must be kept clean and free of
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To make certain that the firing pin makes
secure contact with the primer, the contact
spring should be inspected frequently.

S ——

Percussgion firing is provided as a standby
method for emergency operation. This
standby must be ready at all times to go into
action. The linkage from the foot firing
treadle should be exercised {requently ti
prevent {reezing.

Other checks to keep this mechanism alwa
in good working condition include inspecti
and testing of the firing spring, . . .

. . .the sear, and the cocking lug. Only pr
maintenance and frequent testing will gua
antee this mechanizsm being ready at a
ment’s notice when it is needed.
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And speaking of a moment’s notice, we have
emphasized the fact that the preferred firing
method is electrical firing because it is
faster than percussion.

One of the reasons for the greater speed of
electrical firing is that closing a eircuit to
allow a current to flow takes less time than
activating gear linkage to operate a sear.
The actual time difference may seem to you
to be hair-splitting. To see what this dif-
ference amounts to, let’s consider an
example,

In mechaniecal firing, the time interval be-
tween the pointer’s desire to fire and the
projectile leaving the muzzle 1s about three-
tenths of a second. Let's suppose that this
same interval in electrical firing, where no
linkage must be actuated, is two-tenths of a
second—one-tenth of a second less than

mechanical. These figures are well within
reason.

If we were firing ataplane moving at the rate
of 300 miles per hour, and the electrically
fired shot were dead on the target, the mech-
‘anically fired shot, coming a tenth of a
~ second later, would be 44 feet behind the
. ftarget. This example shows that, in combat,
8plit seconds count! This is why the firing
meehanism of an effective combat weapon like
the 5" /38 is designed for split-second firing!
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CHAPTER 5—FUNCTION OF THE RECOIL AND COUNTERRECOIL SYSTEMS

We have already seen that when any zun i3
firad the force of the expanding gases drives
the projectile out through the muzzle, This
force, however, pushes not only against the
projectile,. . .

.. .but also against the pun itself causing ﬁ_;‘:
when fired, . . . |

. » »to kick back—or recoil, To prevent dam-
age to the gun or the ship, the force of this
reeoil must be absorbed. One way to solve
this problem. . .

...would be to construct the mount large
enough so that it would absorb the recoil
force safely, This method iz obviously im-
practical, since it would make necessarya
momt that was too cumbersome to handla,
and too large and heavy for use aboard ship,
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For large caliber guns like the 5" /38 which
'recuﬂs with a force of 748 thousand pounds,
a more practical method of absorbing this
force has been worked out. The barrel and
‘breech housing are permitted to recoil to-
‘gether within the slide. By permitting them to
recoil a short distance, the forces which would
otherwise act on the mount are greatly re-
‘duced. This allows us to use larger guns
aboard ship than would otherwise be practica-
ble. .ﬂms{:rbing and controlling the recoil
{orce.

+ 18 the job assigned tothegun's recoil sys-
tem and counterrecoil system, which we are
Ehout to study. During recoil these aystems
work together to stop the gun's recoil move-
‘ment smoothly, evenly, and rapidly, without
~shock or damage to the gun or mount. Once
-stopped, the gun is returned to battery. . .

+oaby the counterrecoil system. Speed in
‘hoth recoil and counterrecoil is important,

-henause the gun's high rate of fire depends
on me fast, after being fired, the pun can be
=1'Eturned to battery so that the next round may

“he loaded.

‘Evidence of the fact that the recoil and coun-
terrecoil systems of the 5''/38 do their job
mtienﬂy may be found in the'fact that after
firing, the gun recoils and counterrecoils ina
._'iMeticrn of a second. Let’s examine, first,

~the gun’s recoil system to see how it is cc-n-
gtructed and how it operates,
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The recoil system is hydraulic in its opera-
tion. It is located in the breech housing. It
consists of two cylinders which are filled
with recoil liquid.

Cutting away part of the breech housing we
see that each recoil cylinder containsa piston
secured to the slide front plate. Since the
slide remains fixed during recoil. . .

.. .and the housing moves, it is the recoil
eylinders in the housing that move over the
recoil pistons. The cylinders move. The
pistons remain fixed to the slide front plate.
With this in mind let’s trace schematically,
the action of the recoil svstem during recoil,

Since the action of both recoil cylinders and
pistons is identical we shall consider in our
schematic only one of them, Each recoil
evlinder is filled with recoil ligquid.




|

And, as the gun is fired and starts to recoil,
this liquid in the cylinder opposes the motion
of the eylinder over the piston, . . .

.. -because, as the cylinder starts to move
back, a large pressure is built up in the
liquid that is trapped inthe forward end of the
recoil oylinder, Liguids cannot be com-
presged, And so, in order for the recoil eyl-
inder to be able to move over the recoil pis-
ton, there must be some means for this re-
eoil liquid in the forward end of the cylinder
to escape.

The escape for the recoil liquid is provided
by means of long grooves cut in the liner of
the recoil eylinder. These are called throt-
tling grooves, because they serve to throttle
the action of the recoil.

As we ecan see in this cross section of the
recoil eylinder, there are three throttling
grooves spaced 120 degrees apart.
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These zrooves allow the liguidto eacape dur-
ing recoil, from the forward end of the recoil
eylinder, around the piston head, to the after
end. The resistance which the liquid in the1
recoil cylinder offers to being moved helps |
|
|

miie i

to stop the recoil movement of the sun. To
make this registance uniform throughout re-
coil so as to provide a smooth and even
buffing action. . .

. . .these throttling groovesare tapered. They |
are deepest at the after end. When the gun s

fired the force of its recoil almost instantly |
builds up to a maximum.

To permit the release of this liquidunder the
sudden impaect of recoil, the grooves being
deeper, allow more liguid to pass through |
them where the recoil action begins. |

In order for the gun to fire rapidly, the force 1I
of its recoil must be abzorbedina very short
time. Moreover, this must be done without |
damage to the gun. The tapered throttling
grooves accormplish this by gradually re- |
ducing the size of the bypass as the force l
|
|
I
!

of the recoil diminishes. Thus, the grooves
provide a smooth, even, stopping action
throughout recoil.
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As the recoil eylinder moves back towardthe
position of extreme recoil the throttling
grooves become very shallow and very little
recoil liquid is allowed to passthroughthem.

The recoll movement stops just short of the
point where the recoil piston head would com-
pletely close off the ends of the throttling
Erogves.

To equallze the buffing action of the two re-

toil plstons, the pressure of the liquid in the

forward end of each recoil cylinder must be
" kept the same. This is done by connecting the
two eylinders by a passage called the *‘ equal-
izer hole’’. The recoil system does not, by
itself, stop the recoil movement of the gun.
Also acting during reecoil. ,

.18 the gun's counterrecoil system. Thisis
located in the breech housing between the
‘recoil cylinders and consists of the counter-
:tml:l air chamber, which contains air under
‘high pressure, and ‘the counterrecoil plunger,
which fits into an opening in the chamber,
Tha after end of this plunger is seated in a
recess in the slide rear plate. The chamber
‘and plunger are shown in battery position.

6o
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PLUNGER
STATIONATY:
During recoil, as the housing is forced back
within the slide, the counterrecoil air cham-
ber moves over the counterrecoil plunger.
The chamber moves. The plunger remains
stationary.

GHAMBER
foves

The counterrecoil system, we have said,
works with the recoil system to stop the re-
coil movement of the gun. Let’s observe now
just how this happens. Here is the gun held
in battery by the compressed air inthe coun-
terrecoil chamber, pushing against the coun-
terrecoil plunger.

L)

o AIR PRESSURE . &
. * /1550 LBS .PER ST ~ This alr pressure is maintained at approxi-
@ L] :

mately 1550 pounds per square inch whenthe

* SQUARE INGH : | gun is in battery position. This pressure is
LA R o _ sufficient to hold the gun in battery at any
g * '__.' . g 5 ) " Elmtil:m.

During recoil, as the air chamber moves
back over the plunger, the air inthe chamber
is compressed still further. This air, how-
ever, offers a resistance to being com-
pressed. And this resistance opposes the
force of recoil and so slows down the re-
coil action.
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The recoll force acts to push the counter-
recoil chamber over the plunger. And the
force of the compressed alr acts in the
opposite direction to push the chamber away
from the plunger. As recoil continues, the
forece of the recoil diminishes and that of the
compressed air increases.

AR PRESSURE
1950 LES

i
SQUARE INGH

When the recoll movement ends, the pressure
of the air in the counterrecoll chamber has
increased to 1850 pounds per square inch.
To hold this highly compressed air in the
chamber there is, at its after end, an oil
seal packing assembly of special design. We
shall explain the action of this assembly in
gréater detail later,

COUNTERRECDIL
The gun's recoil action is stopped by the
combined resistance of the two systemas. The
liguid in the recoil system resists displace-
ment and the air in the counterrecoil system
resists compression. Together these two
forees opposing recoil, stop it,

After the recoil motion has been stopped the
gun is returned to battery by the actionof the
counterrecoll system. The alr pressure in
the chamber acts on the plunger whichthrusts
igainst the slide read plate. Asthehighpres-
sure air expands it pushes the barrel and
breech housing forward toward battery po-
sition. If the extremely large force resulting
from this high air pressure were allowed to
act unchecked, it might return the guntobat-
tery with a speed and {mpact that would dam-
age it. For this reason the counterrecoil
movement must also be controlled.
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The buffing and controlling of the counter-
recoil movement iz done by the recoil sys-
tem. Thus, in counterrecoil as in recoil, the
two systems work tocether. You will recall
that the recoil system consists of two cyl-
inders and pistons located in the breech
housing. To accomplish the buffing actiona
buffer plunger is fitted in the end of each
recoll oylinder,

The buffer plungers are secured in the after
end of thebreechhousing. Each buffer plunger
is set so that it can move into an opening in
the end of the recoil piston. Since the recoil
cylinders are exactly alike, we shall agair
chserve the action of only one of them,

Asg the eounterrecoil movement beging, the
housing and recoil eylinder move forwar
over the recoil piston. This forces the re-
coil liquid to pass from the after end of th
cylinder through the throttling grooves a
into the forward end. The resistance of th
recoil liquid to being moved helps to buff the
counterrecoil movement.

As this movement continues, the recoil buf-
fer plunger enters the opening in the piston
creating a dashpot effect. The recoil liguid
inside the piston head is partially trapped
and is allowed to flow out only through the
small space around the buffer plunger. This
dashpot effect partially resists the counter-
receil movement. To see how this movement
is resisted and controlled further, . . .



.« .we must examine the buffer plunger in
greater detail. A main orifice runs through
the center of the plunger. Near thebase of the
plunger is a bleeder hole and, just past it,
a discharge orifice, both of which intersect
the main orifice. Liquid flow through the dis-
charge arifice is controlledby a needle valve,

Notice, also, that this buffer plunger is tap-
ered a few inches from its after end, So that
we may better observe its action, we have
exaggerated the taper,

ag counterrecoil continues and the recoil
eylinder mowves further over the piston the
tapered section of the buffer plunger enters
the opening in the piston completely shutting
off the flow of liquid around the plunger. The
recoil liquid is trapped in the piston head and
is now forced to flow throughthe main orifice
in the center of the plunger. . .

.. .and from there out through the bleeder
hole and discharge orifices. This extremely
restricted flow offers a large resistance to
the counterrecoil movement which is, by this
time, almost entirely stopped.
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Counter recoil is stopped completely when,
as the recoil cylinder moves further over the
recoil piston, the flow of liquid through the
bleeder hole is cut off and the liquid is
forced around the needle wvalve and out
through the dischargeorifices. By controlling
the amount of liquid flowing through the dis-
charge orifices the needle valve controls the
spead of counterrecoil.

The setting for each valve is made by means
of a calibrated nut inthe recoil eylinder head.
Each valve Is set at the proving ground to
obtain proper functioning. Do NOT disturb the

setting.

Thus, we have seen how the recotl eylinders,
plstons, and buffer plungers control, buif,
and finally stop the counterrecoil movement,

When the counterrecoil movement ends, the
gun is in battery position. It isheld in battery
by the compressed air in the counterrecoil
air chamber pushing against the counterrecnil
plunger,



During counterrecoil the pressure of thisair
has decreased until, in battery position, it is
again approximately 1550 pounds per square
inch. S0 long as this air pressure is main-
tained the counterrecoil system will function
properly. However, we are dealing here not
only with high pressure, but also witha pres-
sure that is constantly changing as the gun re-
coils and counterrecoils. To hold this
changing high pressure in the chamber,
we have, as we mentioned earlier, a spe-
cially designed oil seal. An oil seal is
needed because packing alone would not
sufflice,

In this ofl seal assembly are two opposed
gets of chevron packings.

With the assembly spread out we can see in
the center a packing follower ring through
Which oil under pressure can pass. This ring
isflanked by the two opposed sets of chevron
- packings, which are in turn held in place by
packing gland rings. At the after end of this
~assembly is a packing gland nut.

whole packing assembly fits intoa recess
in the breech housing and is held in place

gen the shoulder of this recess and the
g nut which screws into the rear of
breech housing.
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In this enlarged cross section we can see how
0il under pressure is forced through the
packing follower and against the chevron
packings, expanding them so that they hold the
high pressure oil to form a seal.

This oil seal will be effective only when the
ofl pressure in the seal is greater than the
alr pressure in the chamber, Anoilpressure
higher than that of the air will ensure that if
any leaks are present theoil will leak into the
air chamber, andlossofalr from the chamber

o/L Bt :
PRESSURE ,  will be prevented.

The necessary difference in pressure, or
pressure differential, between the oil in the
seal and the air in the chamber is maintained
by an ingenious differential cylinder and
piston arrangement which we shall now ex-
plain.

This differential eylinder is located under-
neath the breech housing at right anglestothe
counterrecoil air chamber.

i 2 [+
DV
I,"1-':- . e | Reakaleatas
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The prineciple of this differential pressure
system can be explained briefly by a simple
illustration. Suppose we have a cylinder
closed at one end and containing a close
fitting piston that is free to move within the
cvlinder. In the closed end of this cylinder
we have a body of oil. The open end leads to
a supply of air under high pressure.

Any force exerted by the air will be trans-
mitted through the piston to the oil. Because
thig i3 a clozed gystem, and becausge liquids
are not compressible, the oil will push hack
on the piston with the same force that the air
is exerting on the piston. Thus, the total
force exerted by the air must be equalto and
opposite the total force exerted by the oil.

For example, suppose that the total force the
air exerts on the piston is 4500 pounds. This
foree is transmitted through the piston tothe
eloged body of oil which pushes back with an
aqual force, also 4500 pounds.

We have considered the total force of the air
and the oil on the piston. Let’s now congider
the pressure. Assume the area of the end
surfaces of this piston to be 3 squareinches.
If a total force of 4500 pounds acts onan
area of 3 square inchesthe pressure, whichis
the force per square inch, willbe 4500 pounds
divided by 3 square inchesor 1500 pounds per
square inch,

T
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Now, let’s change our system slightly. Tothe
right end of the piston we attach a piston rod
which extends through the cylinder out into
the open air. This rod is fitted closely with
chevron packings to ensure that the oil will
remain locked in the cylinder,

With the piston rod present let's again con-
gider the forces exerted by the air and ofl.
We have seen that these forces are equal and
opposite. The presence of the piston roddoes
not alter this fact. If the force with which the
air pushes against the piston is 4500 pounds,
the force of the oil must alsobe 4500 pounds,

Now let’s apain investigate the air pressure,
which we have seen iathe forcethe air exerts
on a square inch of the face of the piston,
The air still acts on aplstonareaof 3 square
inches. So its pressure remains 4500 pounds
divided by 3 square inchesz, or 1500 pounds
per sguare inch.

Now for the pressure of the oil. We have
shown that the force of the oil must be the
same as that of the air—4500 pounds. But
some of the area of the piston face on which
the oil presses has now been taken up by the
piston rod.
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On this area of the piston face which is oc-
cupied by the piston rod, no oil is pressing.
Thus, there is no pressure onthis area of the
piston.

& o INCHES

And so, while the force of the oil is still
equal to the foree of the air, the ofl is now .
pressing on a smaller area. Ifthe area of end o .-f:a.';'-:é ;“; ..
surface of the piston rod is 1 square inch, R Ahetea
then the area on which the oil now acts must ’

be 2 square inches instead of 3 as before.

This 1s even more clear when we look at the
end of the piston and piston rod. The rod
oceupies 1 square inch of the piston area,
leaving 2 square inches [or the oll to press
against. The pressure of the oil, the force it
exerts on 1 square inch of surface, isnow the
force of 4500 pounds divided by the 2 square
inches on which the oil acts, a pressure of

= suRE= 2200183, o oosn  ms PER 501N
2230 pounds per square inch. Oll, PRES 2 S0.IM, S0LB3.PER 3Q

FOTAL i
FORGE AR FORCE QIL

Thus, we see that while the total force of the " il wALE S
air is still the sameasand equalto that of the By e 1
9il, the oil pressure, 2250 pounds per square & RS
inch, is greater than the air pressure, 1500 - .
pomnds per square inch. Thus, a difference
in pressure, or pressure differential, has
been created,
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¥ou can see now that the pressure of the oil
will always be greater than that of the air,
no matter whatthe pressureoftheairis. This
is true because the area on whichthe oil acts
is smaller than that on which the air acts,
This is the principle of the differential piston
used in the 5" /28 zun.

Let's seenowhowthis differential inpressure
S ke s v 25 15_ used to seal t.he air in the cnunte_rremil

LARGE PRESSURE air chamber of thisgun, Compressed air from
the chamber is channeled to the largre area
gide of the differential piston. Oil inthe small
area side of the piston is channeled to a
cloged oil ring. The il circuit i3 completely
closed. Because theoil isincompressible, the
pressure at the piston head is transmitted
through the liguid and is for this reason the
same in the oil ring ag in the cylinder itsell.
This oil ring fits ¢losely around the counter-
recail plunger. The oil is heldinby the chev-
ron packings and packing followers which
were mentioned earlier.

The air pressure in the counterrecoil chame-
ber, at A, 18 transmitted to one side of the
differential piston at B, where the resulting
total foree of the air onthepistonis balanced
by an equal force which the oil exertsagainst
the piston. While the total force oftheair and
the oil are the same, the pressure of the oil
is greater, becauseits force acts ona smaller
area. This oil pressure at C is transmitted
undiminished through a closed oil ring civcuit
arcund the counterrecoil plunger at D, The
oil pressure in this ring is always greater
than that of the air in the chamber. If there
are leaks in the geal, it will be the oil that
escapes into theair chamber. Astheair pres-
sure increases, as it does during recoil, oil
pressure will also increase proportionally
and will still effectively seal the air in.

Here, in a photograph of a differential piston,
we may see howitactually looks. Inthis view,
we can see the large area side of the piston
head against which the air presses, the small
area gide against which the oil presses, and
packings in between which prevent air leaking
out at this point. The piston is housed. ..

DIFFERENTIAL PISTON .
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.. .in the differential cylinder located under-
neath the breech housing. Extending through
the cylinder intotheopenairisthe piston rod.
The position of the piston rod indicates the
extent of the oil supply within the eylinder.
When the piston rod is extended (as shown
here) the supply of oil in the eylinder ig low.
In this casge, oil should be added. ..

LGamntil the end of the piston rod is fluah
with the gland nut at the end of the cylinder,
through which the rodpasses. Thisposition of
the piston rod indicates that the correct
amount of oil is being maintained within the
eylinder.

If the recoil and counterrecoll systems are
properly maintained, the gun will recoil and
return to battery in less than 1 second. So
you can see why a thorough understanding of
how these systems work is essential if yvou
are to keep this gun putiching, and punching
fast, apainst the enemy,
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CHAPTER 6—INTRODUCTION TO THE MOUNT ASSEMBLIES
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One of the most important jobs that any gun
mount must do is that of providing for the
movements of the gun in train and elevation.
Effective firepower demands that these move-
ments be rapid, accurate, and smooth, In
order for any gun to be moved so that it may
be brought onto and allowed to followa target,
two requirements must be met.,

First, there must be a signal to movethe gun
in a given direction.

Second, there must be a source of power 1o
accomplish this movement,

With the 5''/38, the signal to move the gun
may originate in either of two places—ata
director mounted high in another part of the
ehip,. . .




.. .or at the gunitself where, when the pointer
and trainer see an enemy target, they canaim
the zun so as to hit it.

The power required to move the 5" /38 gun
and mount is of two kinds. First, it can be
'm;pplierl manually, which iz just another way
of saying that the trainer and pointer, by ap-
olying some good old-fashioned elbowgrease
*':ﬁ their handwheels, can train the mount and
;gigvate the gun by direct mechanical means.

;_Ur gecond, the gun and mount can bhe moved
-hjr ELECTHDHYDRAULIC POWER DRIVE.
This power drive, in turn, can be used to
eontrol the gun in two waj.rs.

";ﬁrst it can be used in local power control
which the trainer and pointer move their
andwheels to give the signal which controls
power drive in training the mount and
uglgvatmg the pun.
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And second, the power unit can be operated
by signals from a director, and so provide
automatic control of train and elevation.
Automatic control is the preferred method,
because it is faster, easier, and more ac-
clirate.

MR LRI R -."".:'*.i'.' AL AR AT A e
SR ; TR AR LR To sum up briefly, there are three possible

methods of control. First, is automatic con-
trol, which allows signals from a director to
be transmitted directly to the power drive to
train and elevate the gun automatically. This
is the preferred method. Second, is local
power eontrol, wherein signals from the hand-
wheels are transmitted to the power unit.
Local power control iz used where it is aither
not possible or not desirable to receive sig-
nals from a director. And third, is manual
control, which allows the mount to be trained
: and the gun elevated only by direct mechanical
P TR sttty OV means {rom the trainer's and pointer's hand-
i SRR R wheels. Manual control is usedp generallyasz
stancdby method when the power drive is not
operating.

The same three methods of control, auto-
matie, loeal power, and manual, operating in:
the same manner, are used both in train and
elevation. The correct type of control to ba
used in any given situation depends upon con-
ditions encountered in combat. However, once
determined, the method of control to be

R T T e T T uged, . .

. .18 set by two pairs of selector levers—
one pair, the pointer’s selector levers, lo-
cated on the pointer's bracket, selects the
type of control to be used in elevation.
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The other pair, the trainer’'s selectorlevers,
on the trainer’'s bracket, selects the type of
control to be used intrain. The pairsof levers
operate in the same manner. So, to show how
they work, we shall discuss in detail only the
setting of the select setting of the trainer’s
selector levers. These two levers work to-
gether jointly to select the type of control to
be used in train. The lower of these two
levers. . .

.« .ig the drive-selector lever., It has two
settings,—MANUAL and POWER, When setto
MANUAL, it allows the mount to be trained
mechanically by the handwheels. When set
to POWER, it causes the hydraulic power
drive to be cut in, allowing the mount to be
trained under local power or automatic con-
trol. To select either one of these controls
with the drive-selector lever at POWER,. . .

.. .we must also set the upper lever, called
the gpeed-selector lever, to one of its three
positions— AUTOMATIC, HIGH, or LOW,

With the drive lever at POWER, the speed-
gelector lever is set to AUTOMATIC to cut out
the handwheel control and allow the gun tobe
trained by the power drive entirely in re-
gponse to signals from the director.

8%

SELECTOR

LEVER




With the drive-selector lever at POWER, the
speed lever must be set to HIGH or LOW to
enable the mount to be trained under local
power by the power drive in response to
signals from the handwheels. Whether the
setting is HIGH or LOW depends upon the
training speed recquired.

For manual operation intrain, the mechanical
linkage from the handwheels mustbe cut inby
setting the drive-selector lever to MANUAL
and the speed-selector lever to LOW or HIGH,

KEnowing how and when tooperate these selec-
tor levers is important in battle where you'll
not only have to think accurately and fast in
getting the levers to control the guna, but will
often have to make the settings without look-
ing. Now that we have seen how the levers
operate to select the type of control to be
used in train and elevation, . . .

. . .let's take a look at the trainand elevation
gearing itself. In train, the power input from
either the handwheels or the power drive acts
through a speed reducer on the mount plat-
form to rotate the train pinion which meshes
with the training cirecle in the stand. Because
the training circle is fixed, rotation of the
train pinion will cause the mount tobe rotated,
and g0 move the gun in train.



The gun is designed to permit train through
360 degrees. But, aboard ship, this train
must be limited topreventthe gun from strik-
ing or firing intoparts of the ship’s structure.
For this reason,. . .

.. .2 hydraulic training stop buffer is pro-
vided on the base ring. Train in either direc-
tion is stopped whenthebuffer strikesa train-
ing stop that is secured to the stand.

As in the case of train, the gun is elevated
by rack and pinion gearing. An elevating
pinion, rotated either by the power drive or
the pointer's handwheels meshes withthegear
segment called the elevating arc to clevate
the gun. In this case, it isthegear that moves
and the pinion that remains fixed.

The gun can be elevated to 85 degrees above,
Hl and depressed to 15 degrees below the hori-

zontal, To keep the movement within these
Blimits, ...
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. . .positive stops are provided. Whenthe gun
reaches maximum elevation, a bottom plateat
the after end of the slide strikes two ele-
vation stops welded to the inner sides of the
cheeks.

The limit of depression is reached when
positive stops on the cheeks stride stops on
the slide. Here we see one set of these de-
presasion stops,

We have seen how the gun is moved in train
and elevation. The purpose of these move-
ments 18 to bring the line of sight on the
target. The pointer and trainer do this by
viewing the target through thely telescopes,
and turning their handwheels to keep the ling
of sight on the target. The sightsare the eyes
of the gun. They must be clear and accurate.
Without sights that function properly, the
is blind and virteally useless. Let's takea
quick look at how the sights of thisgun oper-
ate.

In sighting, the trainer and pointer lo
through telescopes mounted on their respec-
tive brackets.
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An additional telescope, used for check sight-
ing, is included in the same housing with the
pointer’s telescope. Since it is not required
in the operations we are about to describe,
however, we shall not mention it again.

Each telescope contains a deflection prism
and an elevation prism. Both prisms can be
moved.

The elevation prism is moved to elevate or
to depress the line of sight. This establishes
4 sight angle between the line of sight and the
axis of the gun bore.

Looking down on the ship, we see that the
deflection prism is moved to deflect the line
i"j_ﬂl“ﬂ_!gh,t-td- the right or left. This establishes
& deflection angle between the line of sight
il the axis of the gun bore.




If the gun is to be aimed properly, it is ob-
vious that the pointer and trainer must see
the same image through their telescopes at
the same time.' To make this possible, the
two elevation prisms must move together, And
the two deflection prisms must also move in
unison. For this reason,. . .

- . .the two elevation prisms (one in the
pointer’s telescope and one in the trainer's
telescope) are connected by vertical shafts
and a cross shaft.

And, in the same manner, vertical shaft
and a cross shaft cause the two deflection
priamg to be moved together,

To set the sight angle, the elevation pris
must be moved. For this reason, they are
connected by an elevation shaft to the s
angle handwheel,
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And, s0 that their movement may alsobe con-
frolled, the two deflection prisms are con-
nected by an azimuth shaft to the deflection
handwheel.

The deflection handwheel and the sight-angle
. handwheel are located on the housing of the
sight-setting mechanism. Because it is
treated in detail in a later chapter, we shall
discuss here only briefly the function of the
~ gight-getting mechanism.

One purpose of the sight-setting mechanism
10 set the prisms, Turning the sight-angle
ndwheel moves the elevation prisms to
blish the proper sight angle., The sight
e provides an elevation of the gun above
tie line of sight and so compensates for the
frajectory of the projectile in flight.

g the deflection handwheel moves the
on prisms to establish the proper
Hon angle. The deflection angle offsets
un to the right or left of the line of sight.
offset compensates for movement of the
movement of our own ship, windage,
r the drift caused by the rotationof the
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Turning the handwheels moves the prisms,
because, as we observed a moment ago, the
handwheels are connected to the prisms

through shafting.

The handwheels are also connected to the
sight-angle indicator and the deflection indi-
cator.

These indicators each have an outer dial and
an inner dial, It is to the outer dials that the
handwheels are conneeted. So, we see that
turning the handwheels not only moves the
prisms, but also indicates the amount the
prisms have been moved on the outer dial

The inner dials of these indicators are con-
trolled by a computer in another part of the
ship. As signals for deflectionangle and sight
angle are transmitted by the computer, the
inner dials rotate carrying index pointers
around with them.
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Index pointers on the outer dials are then
matched up with index pointers on the inner
dials by turning the deflection and sizht angle
handwheels. Turning the handwheels. . .

.. .also moves the prisms, Thus, turning the
sight angle handwheel to matehup the pointers
on the sight angle indicator has moved the
elevation prisms to set the sight angle de-
termined by the computer.

~ And turning the deflection handwheel to mateh
~up the pointers on the deflection indicator

his moved the defleetion prisms to set the
- deflection angle determined by the computer.
Inthis way the computer signals for the cor-
- rect sight angle and dellection angle are
transmitted to the prisms in the telescopes.

have seen how the gun is trained, ele-
ated, and sighted. When these operations
fave been completed, it is ready to be fired.
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This gun can be fired in two ways. The
preferred is electrical firing., To fire the
gun electrically, the pointer closes a firing
key on his right handwheel. If for any reason
electrical firing is not possible,. . .

+ » Jthe gun is fired by percussion. This
accomplished by the pointer depressing the
foot-firing treadle to operate the foot fir
mechanism, Because this mechanism isoned
the mount assemblies, we shall review it
briefly here.

The foot firing mechanism is located ont
left side of the mount. Most of its wor
partas are assembled in two housings—
near the platform of the mount, the ot
over the left trunnion.

The {oot-firing treadle s connected byl
to the gun's firing mechanism, Let’s br
trace this linkage.
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From the treadle, a connecting rod extends
to one rod of a connection lever. Attached to
the other rod of the connection lever is a
clutch throw-out lever (shown in detail inthe
insert). Notice that there is a sleeve in the
upper end of the rod.

o L * b
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Seated in this sleeve is a firing rod. Secured
fo the lower end of this firing rod is an upper
clutch lever which bears against the clutch
throw-out lever. When the foot-firing treadle
is depressed, the connection rod is pulled
back, rotating the connection lever. Thig ro-
tates both cluteh levers and the firing rod.

R

Rotation of the firing rod causes the firing
1o lever to push inthe outer push rod against
the trip plate. The trip plate, inturn, trans-
mits this motion to the inner push rod and to
e sear which causes the firing mechanism
o fire the gun.

NSRRI

2 in conjunction with this foot firing
ze and located in the same two housings
2 firing stop mechanism whose job it is to

ent the gun from being fired either
cally or by percussion.
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Firing into your own ship is strictly against
regulations, and can prove to be extremely
embarrassing. The firing stop mechanism
saves you this embarrassment by preventing
the gun from firing when it is bearing on the
ship's strueture.

The [iring stop mechanism is connected to the
foot firing mechanism by the clutch assembly.
It is the assembly that breaks the foot firing
linkage to prevent firing.

The heart of the firing stop system is a can
plate. This cam plate is mounted inthe hous
ing behind the system of levers. '

The face of this cam plate has a high su
and a low surface. It is the high surface
causes the firing linkage to be broken.
see how this is done.
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When the mount traing, it rotates a train in-
put rod causing the cam plate to be revolved.
Elevation of the puncausesanelevation input
rod to be moved up and down across the face
of the cam plate. A plunger in the lower end
of the elevation inpul rod bears against the
surface of the cam plate.

When the plunger rides over a low surface
ot the cam plate, it is pushed in against this
aurface.

When it rides over a high surface onthe cam
|  plate, it is pushed out.

nthe plunger is out, it forcesthe plunger
outboard. The plunger lever, in turn,
Er;'ates a linkage which pulls the clutch
saw-cut lever down, (asshownintheinsert)
firing rod is dlsengaged andthe gun cannot
e fired by percussion.
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At the same time, the hiph surface on the
cam plate cuts out percussion firing, a lever
breaks an electrical contact to prevent elee- i
trical firing. Thug, while the foot firingti
mechanism causes the guntobe fired, by per-
cuzgion only, the firing stop mechanigm pre-
vents firing by both metheds—percussionan
electrical.

In a later chapter (chapter 9) we shall stuly
this firing cutout mechanism ingreater detaﬂ;}g
and shall see how the gun is prevented frﬂu:%

firing when it bears upon any part of the
ship’s structure, wherever that part may bhe
located.

Accurate train, elevation, sighting, and fir

of this gun are all vitally important. Le
these operations well. Remember, your
not shooting at eclay pigeons. Your targes
are enemy planes and ships that may destry
you if you don't get them first.
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CHAPTER 7 —FUNCTION OF THE STAND AND CARRIAGE ASSEMBLY

The mount is the entire system thatisplaced
between the structure of the ship and the gun,
Its construction depends upon the use for
which the gun is designed. The mount of an
efficient, dual purpose weapon like the 5'"'/38
has many jobs to do and must meet many
exacting requirements. Some of these are:
It must support the gun. It must provide for
-elevation and train, and must enable these
movements to be fast, smooth, and accurate.
It must provide for receil and counterrecoil.
it must provide for control of power, either
oand or motor, And it must allow for high
glevation of the gun and provide for rapid
loading and firing.

We are about to study the stand and carriage
~ asgembly which is part of the mount. In
studying this assembly we shall see how the
~ /38 mount is constructed to meet the re-
I- pirements impoged upon it.

-;é;-_uur description of the stand and carriage
L oi the mount, we shall work from the deck up.
The mount is seated on a deck ring welded
i the deck.

stand of the mount is a heavy, cast steel
lted to the deck ring.
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The training eircle is push-fitted into the
gstand from the bottom and secured by wedge
bolts. This training circle is a continuing
circular rack in a rack and pinion system,
through which the gun is trained.

Largely responsible for the ease with v
the gun can be trained are two roller bearing
asgemblies. The first of these rides m-
chrome-plated lower roller path, push-fitted
into the stand from the top, This path alse
supports the weight of the carriage and gun,
and the large downward firing thrust,

The first roller bearing assembly rides on
the lower roller path, The rollers areheldin
a geparator made up of eight identical sec-
tHions. {The insert shows how the sections are
clamped together.)

Another bearing path, also push-fitted into the
stand from the top, is this vertical roller
path, which provides a continuous bearing
surface for the second roller bearing as
sembly. This assembly takes up the side
thrust caused by firing and the motion of th
ship.
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The second roller bearing assembly is also
-made up of chromeplated rollers assembled
in separators. These rollers ride in contact
with the vertical bearing path. The bearing
- svstem extends all the way around the stand.
Both these roller assemblies are precision
- machined and fitted, so that there will be no
lost motion in training the gun to follow an
ever shifting target, and no play that would
make it difficult to keep the gunonthe target.

An upper roller path rides onthe lower roller
bearings. It also bears against the vertical
rollers. Thus, it serves as an upper bearing

h for the lower roller and as an inner

ng path for the vertieal rollers. It is on

e roller bearing assemblies, which com-

bine toughness and precision, that the movable
part of the mount is built.

d on the upper roller path is a deep
: ring, This deep section ring is the
foundation of the movable part of the mount,

to the deep section ring are three
ng-down clips which extend under the
g circle and the lower edge of the
These clips prevent the deep section
and the mount itself frombeing jarred
roller bearings as the ship rolls and
; and as the gun is fired and recoils.

2

b b s b bh T et b eanis
i | Fleenichedass s RTRJ (2]
e g s s R A

Rl
FTg §E




Welded to the deep section ring isa base ring.
This base ring consists of heavy steel girders
and cross beams welded together to forma
square platform structure. This structure
supports the carriage, the gun, and the control
assemblies.

5o that they can engage aircraft most effe
tively, antiaireraft guns are usually moun
on weather decks where they are subjected
heavy seas and rough weather. Toprotectth
preecision bmmg_ systems from corrosion
water seal is provided between the base
and the stand.

A brass, water-seal bearing plate is bolte
to the top edge of the stand and extends ov
the top of the vertical roller bearing syste .

Above the bearing plate, a retaining ring i
bolted in sections to thebase ring and extend
all the way around it.
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To make the water seal even more secure, a
packing is inserted between the retaining ring
and the bearing plate.

A retaining ring cover holds the packing in
place. This cover is bolted, in sections, to the
retaining ring making a slidlng contact with
the bearing plate.

Zerk greage fittings on the retaining ringare
provided for lubricating the roller bearing
‘paths. Grease forced through these fittings
‘gerves the additional purpose of forming a
L- ‘geal to hold out sea water. The importance of
~ regular and thorough lubrication here cannot
- be stressed too much. Thus we gee how, de-
~spite the fact the base ring moves within the
ﬁ:ﬂd an effective seal is provided between
111,

Welded to the top flanges of the base ring
~girders are four machine pads which provide
- 4 foundation for the gun carriage.
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To provide a platform, steel deck plates are
also secured to the girders and beams of the
base ring. The bottom of the gun pit is also
covered by a steel plate. This completes the
assembly of the stand and base ring. Let's
continue now with the assembly of the car-
riage.

The gun carriage, bolted to the four pads,
serves as a support for the slideandthe gun.
It consists of two cheeks and a connecting
cross piece welded together.

The gun must be able to elevate easily, ac-
curately, and rapidly. To enable it to dothis,
trunnion bearings, fitted with roller bearing
gseparators, are bolted to the upper ends of
the cheeks.

S AL L b s A A it i it
ek s b B M M it |

The trunnions, which are part of the slide,
pivot within these bearings. We are looking,
here, at the right trunnion.
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Protecting the right trummion bearing as-
sembly is a clip that rotates with the trun-
nion in elevation. This elip also serves. . .

.- .48 a connection for part of the slight-
setting mechanism.

Protecting the left trunnion is another elip.
A hole in its center is provided. . .

-..to permit a connection from the foot fir-
ing linkage, part of which is located in the
housing over this trunnion clip.

108



Pivoting within the trunnion bearings, the
slide and gun are elevated and depressed by
means of an elevating arc secured tothe slide.

This arc is moved by an elevating pinion that
can be linked either to the pointer’'s hand-
wheels or to the power drive.

Elevation of thegunislimited when thebottom
plate of the slide strikes two positive elevation
stops on the imner sides of the cheeks,

The depression of the gun iz limited by
positive depression stops on the slide and
cheeks.
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We know that the mount can be trainedby the
- power drive or by turning thetrainer’shand-

wheels. These are connected, through a speed

reducer on the platform of the base ring, to
- a pinion that meshes with the training eirele.
- While it is possible to trainthe mount through
- 360 degrees. . .

.. .this train must be limited to prevent the
gun from striking or firing into parts of the
ship's strueture. This is done by positive
training stops secured to the stand and a
training stop buffer secured to the base ring.

e gun approaches ita limit of train in
direction, the buffer strikes one of the
r gtops.

side of the buffer contains a piston in
filled cylinder. Eachpiston is normally
ield outboard by a spring.

rainirilb
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To provide suitable buffing, throttling grooves
are cut in the wall of the each eylinder. When
the piston rod strikes a training stop, oll is
forced through the throttling grooves from one
side of the piston to the other. The resistance
of the oil being displaced causes the mount to
¢ome to a relatively smooth stop.

When the pressure of the training stop against
the buffer piston is removed, the spring re-
turns the piston to its normal position.

The buffer system is kept filled with ice
machine oil up to the level of this filler plug,

When in a heavy sea, the mount is prevented
from slewing around by a centering pininthe
basge ring,
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To lock the mount in the secured position
the centering pin is lowered into a seat in
the training circle by an operating screw.
The seat for the pin is wider than the space
between the teeth. Thus, it is the only point
in the training circle into which the pin will
fit.

And so we have seen that mount is con-
siderably more than a bracket to hold up the
gun. In designing this mount there were many
problems to overcome. That they were over-
come successfully is evidenced by the fact
that the mount on the 5''/38 gun today com-
bines ruggedness and precision to produce a
weapon that is one of the Navy’'s best. Main-
tain this mount properly and it will serve you
well.
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CHAPTER 8 —FUNCTION OF THE SIGHTS

110

The ultimate purpose of any gun is to hit the
enemy with its projectile. In order to do this
the gun must, first, be properly aimed.

If aiming the gun meant only pointing the
barrel directly atthetarget, it wouldbea very
simple matter. This cannotbe done, however,
because the projectile drops during flight and,
g0, travels in a curved rather than a straight
line.

This curved path, kmown as the trajectory,
results from the pull of gravity on the pro-
jectile. To aim the pun so that the projectile
will hit the target, this trajectory must he
compensated for by offsetting the gun barrel
the correct amount above the straight line
from the gun to the target. Thislineis called
the line of sight.

Even in the daysofthe muzzleloader the gun-
ner applied this principle. He found that by
gighting horizontally along the top of the
barrel he would sometimes hit the target.
This happened because. . .



- - .the bore of his gun tilted upward to form
a sight angle between the axis of thebore and
the line of sight. The projectile was thus fired
above the line of sight and the trajectory, in
a4 erude way, was compensated for,

In the 5''/38 this same principle is applied.
To compensate for trajectory we establish
the correct sight angle between the line of
sight and the axis of the gunbore. When sight
angle is introduced, the line of aight is de-
pressed below the gun so that when the line of
sight is brought ontothe target, the gun barrel
will be elevated by the correct amount neces-
sary to enable the projectile to hit the target.

The proper sight angle depends on the range,
ch igthe straight line distance from the gun
to the target. One of the improvements that
has been made since the muzzle loader, whose
sight angle was fixed, is that in this gun we
are able to vary this angle and so permit
 accurate firing within the full range of the gun.
‘The exact value of the sight angle for any
given range is determined by a computer in
another part of the ship.

In all modern guns, accurate alming is
ier complicated by the factthatthebarrel
fled and causes the projectile to spin when

. Its spin makes the projectile drift off
the right of the target. This drift, like the
ijectory, must be compensated for. Com-

pensation is made, . .
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. . by offsetting the line of sight to the right
of the target to establish a deflection angle
between the line of sight and the axis of the
gun bore. After setting the proper deflection
angle. . .

. bringing the line of sicht onto the target
will offset the gun the amount necessary to
enable the projectile to hit the target,

And so we see that the function of the sizhts
is to offset the gun from the target by the
amount necessary to enable the projectile to
hit it. And that this is doneby moving the line
of sight to set the proper sight angle or de-
flection angle.

In the 5''/38 the line of sightisoptically ele-
vated and deflected to set these angles by
meatis of movable elevation and deflection
prismsa mounted in each telescope.
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If the gun iz to be aimed properly, it is ob-
vious that the pointer and trainer must see the
same image throush their telescope at the
same time. To make this posgsible the ele-
valion prism in the pointer's telescope must
move together with the elevation prisminthe
trainer's telescope. And the two deflection
prisms must also move in unison. For this
reason. . .

. . the two elevation prisms, one in each
telescope, are connected by vertical shafts
and an elevation ¢ross shaft,

And in the same manner, vertical shafts and
& deflection eross shaft cause the deflection
prisms to be moved together.

- Moving the prisms to establish the correct
and deflection angles isdoneby a series
gears, levers, cranks, and pointersthat are
Jmown as the sight setting mechanism. This
techanism is mounted over the right trunnion
ust aft of the trainer’'s handwheel bracket.
Let's see now how this mechanism operates
fo move the prisms.
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From the sight angle handwheel an elevation
shaft extends to the elevation cross shaft.
Turning the sight angle handwheel will thus
move the elevation prisms.

In a similar mamer the deflection handwheel
is connected through an azimuth shaft to the
deflection cross shaft. And turning the de-
flection handwheel will move the deflection
prisms. We shall study first how the deflection
prisms are operated by the sight-setting
mechanism. In addition to the shafts which
enable it to move the deflection prisms. . .

pErLecTion - ; SR
NOICATOR il R 3
@ : ) . .. .the deflection handwheel is also connected

M to a deflection indicator.

DEFLEGTION
B HANCWHEEL

Turning the deflection handwheel rotates the
outer dial of this indicator.
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The inner dial of this indicator is controlled
by a computer in another part of the ship. :
This computer positions the inner dial to PR o L
indicate the proper deflection angle. e [ e \ gﬂ%‘iﬁﬂ
: .i' BY COMPUTER

When the computer signal rotates the inner
dial (as shown in A) the index pointer of this
dial moves to set the properdeflectionangle.
By turning the deflection handwheel to move
the outer dial (as shown in B) in order to
match its index pointer to that of the inner
dial, we have set the deflection prisms tothe
proper angle.

The outer dial ig calibrated in mills of de-

flection. If the signal from the computer
Bhould fail, the deflection angle can be set

directly by turning the handwheel to matchthe

required mills of deflection to a fixed index
- polnter. The order specifying the mills of
deflection required is transmitted to the gun
by telephone. Turning the deflection hand-
- wheel, either to match the index pointers of
fnner and outer dials or to match mills of
- deflection with the fixed index sets the de-
- flection prisms to the proper angle, be-
. cause. , .

...the handwheel is connected both to the
r dial of the indicator and, through shaft-
to the prisms. Thus, turning the hand-
neel moves both the dial and the prisms
t the same time. When the dial has been
to match the computer signal the prisms
e been moved to establish the proper de-
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In moving the prisms to set the proper de-
flection angle, and so compensate for drift,
we have offget the line of sight tothe right of
the target.

Training the gun to bring the line of sight onto
the target now makesg it possible for the pro-
jectile (whose path is shown dotted here)tohit
the target. Thus we have seen how the sight
setting mechanism enablesus, intrain, toaim
the gun so as to hit the target.

The sight setting mechanism alsooperatesin
elevation to compensate for trajectory by
moving the elevation prisms to establish a
sight angle between the line of sight and the
axis of the gun bore. Let's see how this is
done.

We have seen that the sight angle handwheel,
when turned, acts through the elevation shaft
to move the elevation prisms.
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The sight angle handwheel is connectedtothe
elevation shaft by a system of gears in the
sight setting mechanism.

Turning the handwheel operates the gear sys-
tem to rotate a large gear called the main
sight driving gear. This in turn meshes with
an elevating pinion which rotates the ele-
vation shaft. The main sight driving gear is
free to revolve within the housing.

On the main gight driving gear, in addition
o the outer gear path for the elevating pinion
there 18 a 40 degree section of internal ring
LREAr.

ihe internal ring gear meshes with a pinion
itached to a banjo-shaped casting.
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The banjo, as this casting is called, isbolted
to the trunnion and serves as a housing for
the gear system that links the main sight
driving gear with the sight angle handwheel.

The gear system in the banjo has a bevel
gear at its lower end. Thigsbevel gear meshes
at B0 degrees with another bevel gear on the
sight angle handwheel shaft. This shaft, in
turn, is connected to the sight angle hand-
wheel,

The sight angle handwheel is thus linked
through the banjo and the driving gear to the
pinion on the elevation shaft. Turning the
handwheel will rotate the elevation shaft and
cause the prisms to be moved.

But moving the prisms is only half the story.
Ag in the case of deflection, there must be 2
means of setting the elevation prismsto cor-
respond with the proper sight angle deter-
mined by the computer. For this reason the
sight angle handwheel, in addition to being
connected to the linkage that moves the
prisms, is also connected to the sight angle
indicatar.
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The sight angle indicator operatesinthe same
manner as the deflection indicator that we
have already described. The sizhtangle hand-
wheel iz connected to the outer dial. The
inner dial iz controlled by a computer.

The inner dial indicates the correct sight
angle as signaled by the computer. When the
computer signal changes the inner dial (as
shown in A) moves, carrving itzindex pointer
with it. When the inner dial moves, the outer
dial must also be moved {as shown in B) by
turning the sight angle handwheel until the
index pointer on the outer dial is matched up
with the index pointer on the inner dial. Be-
cause, furning the handwheel also moves the
elevation prisms, matching up the dials sets
the elevation prisms to the correct angle,

The outer dial is calibrated in minutes of
sight angle. If the computer gignal should fail,
the sizght angle can be set directly by turning
the sight angle handwheel to match the re-
guired minutes of sight angle to a {ixed index
pointer. The order specifying the proper
getting for this dial iz usually telephoned to the
fum.

~ Sometimes the sight angle order is given by
-~ gpecifying the range in yards. When this is
~ done, the sight angle handwheel ig turned to
get the specified range oppogite anindex in the
 dquare opening of the range dial at the right
 of the handwheel, thus setting the prisms tothe
proper sight angle,

I
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Let’s review, briefly, the action of the sight
setting mechanism in elevation. We have seen
that no matter how the sight angle is given,
the sight setter must respond by turning the
sight angle handwheel. This movement of the
handwheel operates the gear system in the
banjo and rotates the sight driving pinion.

The sight driving pinion meshes with the in-
ternal ring gear.

And the internal ring gear, being attached to
the main sgight driving pear, moves the driving
gear along with it.

Az the driving gear moves, it rotates the
elevating pinion and elevation shaft. This
shatt rotates the elevation cross shaft and
this, in turn, moves the prisms.
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In order to elevate a run togivenangle above
the line of sight, we must {irst set the ele-
vation prisms to depress the line of sight at
the same angle.

With the line of sizht below the target the
gun pointer operates his handwheels to ele-
vate the gun. As the gun is elevated, the line
of sight is also elevated with the sight angle
remaining the same. In this way we com-
pensate for the trajectory and enablethe pro-
jectile to hit the target.

We have gseen that if the gun is to fire ac-
curately, the axis of the pun bore must be
offset from the target both vertically and
horizontally--vertically to compensate for
the trajectory and horizontally to compensate
for the drift of the projectile.

We obgserved also that the deflection angle
for the proper horizontal offset and the sight
angle for the proper vertieal offset are de-
fermined by a computer. If the gun is to be
able to accurately followa moving target, itis
sbvious that the sicht and deflection angles,
once established, must remain fixed until a
new angle is signaled by the computer,
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In train this is done quite easily. Here
the telescopes, prisms, and the gun itself all
move together with the mount. Thus, once a
deflection angle is established, it canremain
set. Training the mount cannot disturb it be-
cause the telescopes move with the gun.

In elevation, the problem of causing the line
of sight to move with the gunisnot so simple
because the telescopes do not moveasthegun
is elevated,

But if the gun is to compensate for tra-
jectory, the line of sight and the gun barrel
must move together as the line of sight is
brought onto the target, The problen is solved
by making the elevation prisms in the tele-
scopes move with the pun in elevation. Ae-
complishing this is a job assignedtoapart of
the sight-setting mechanism which we shall
now investigate, :

The mechanism that moves the prisms with
the gun in elevation includes the banjo, the
main gight driving rear, and the linkage ba-
tween the elevating pinion and the elevation
prisms.

122



When we studied the movement of the ele-
vation prisms, we found that the sight angle
handwheel rotated the sight driving pinion to
turn the internal ring gear and the driving
gear.

We assume that the gun itself was not being
moved in elevation. The only movement with
which wa were concerned was that of gears
and shafts within the banjo. The banjo itaelf,
being bolted to the trunnion, did not move.

 The sight driving pinion cannot be movedun-
less the sight angle handwheel is turned,
because the worm wheel that is connected to
the sight driving pinion cannot turnthe worm.
This pinion may be here regarded simply as
l & [ized attachment that connects the main sight
~ driving gear fo the banjo,

‘When the gun is elevated the banjo, being
hotted to the trunnion, moves with it.
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And, since the sight driving pinion now acts
as a fixed attachment connecting the banjo to

the main sight driving gear,, . .

« - .We can see that as the banjo moves with
the gun in elevation the main sight driving

gear will also move.

So, as the gun is elevated ar depressed, the
driving gear will be rotated.

This rotation of the driving gear with thegun
causes the elevating pinion to rotate. When
this pinion rotates it acts through shafting

and gearing to move the elevation prisms.
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And so we can see how the elevation prisms
move with the gun as the gun is elevated or
depressed. We see also that this enables us
to compensate for trajectory, because. ..

.. .both the gun and the line of sight are
elevated together with the sight angle between
the two remaining the same. To ensure the
accuracy of the sight angle setting and, hence,
the precision aiming of the gun , we must
consider and compensate for a small error
that oceurs when the elevation prisms are
elevated with the gun. To see how this error
occurs. . .

... let’s po back to the point where we com-
pired the sight driving pinion to a fixed at-
tachment between the banjo and the driving
gear. It was necessary, when we [irst ex-
plained this gearing to iznore a slight motion
that creeps into the banjo gear assembly as
the hanjo moves and causes an error in the
movement of the driving gear.

When the banjo moves with the gun in ele-
vation it causes the teeth of the banjo bevel
gear to roll over the teeth of the handwheel
bevel gear,

it ua:_;gbgg:ﬂunp,“w 1
[ ! BB -
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HANDWHEEL The handwheel bevel gear does not move. But,
zfa:? :;‘;ﬂ in rolling over this gear the banjo gear

rotates slightly. It is this small amount of
rotation (indicated by the white area on the
gear) that causes the error. This error is
transmitted through the gearing, because. . .

MOVE

. . .the small amount of rotation in the banjo
bevel gear shaft moves the worm and worm
wheel and causes the sight driving pinion to
move on the internal ring gear section. This
results in lost motion between the banjo and
the main sight driving gear. In other words,
the banjo has not carried the driving gear
around as far as it should have carried it.

If allowed to go unchecked, this would result
in an error in the setting of the elevation
prisms, since they would not have been moved
as far as they should have been. This would,
in turn, result in an inaccurate sight angle
selting and might cause the projectile to miss
the target.

This error would not show on the sight angle
indicator dial, because the sight angle indi-
cator shaft that operates this dial remains
stationary as the banjo rotates. The error
must, of course, be corrected. Correction is
made. . .

INDYEATOR
SHAFT REMAINS
STATIONARY
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. . by providing a means of causingthe error
to show on the sight angle indicator dial and
then compensating for the error by turning the
sight angle handwheel to match up the point-
ers. Doing this sets the prismsat the correct

angle.

The means of causing the error to showon the
sight angle dial is provided by a compensator
gerew mechanism.

This mechanism is installed in the banjo in
line with the axis of the trunnion. Let's see
how it works.

‘Mounted on a splined section of the sight
“igle handwheel shaft is a worm gear with a
" gotted collar attached to its outer end. This
L gear can slide along the splined shaft but
‘tannot rotate on it.
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This worm cear meshes with the worm wheel
which drives the shaft of the sizht angledial.

A compensator bar fits intothe slotted collar.
The purpose of this bar. . .

.. .s to carry the worm gear along on the
spline and, =so, to move the worm wheel and
the shaft to the sight angle dial inthe manner
of a rack and pinion. To move the bar. ..

. WA compensator gerew is attached to it by
a pin. The screw is fitted with an elbow which
receives the pin.
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This compensator screw is threaded into a
hole in the banjo at the exact center line of
the trunnion. The screw has a left-hand
thread.

The compensator screw assembly is mounted
in a bracket which allows it to slide in and
o,

When the banjo moves in elevation, the com-
pensator screw, because of its left-hand
thread, is forced outboard. This causes the
bar to sglide outboard carrving the wormgear
with it.

Ag the worm gear slides outhoard it acts as
a rack on the worm wheel and, so, rotates
the vertical shaft of the sight angle dial.
The rotation of this shaft. . .
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. .causes the outer dial of the sight angle
indicator to be moved. We can see now that
as fhe banjo elevates with the gun, il causes
the compensator screw mechanism to make
a slight change in the position of the index
pointer on the outer dial of the indicator.

The pitch of the threads on the compensator
screw is caleulated so that this change inthe
position of the index on the outer dial rep-
resents the error caused by the creep in the
banjo gearing systewn.

The index marks arethen matchedupby turn-
ing the sight angle handwheel. When this has
been done, the prisms areagain set correctly
and the sight angle is again correctly es-
tablished.

The error that is corrected by the compen-
gator serew mechanism is thirteen one-
hundredths of one percent. This figure may
give you some idea of what a highly preciss
instrument the 5''/38 gun is.
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We have seen in this chapter how the sight-
setting mechanism operates to position the
gun accurately with respect tothe line of sight.
Unless this mechanism is properly main-
tained, all of the gun’'s other features—its
rapid fire, its ease of movement, its hard-
hitting punch, its automatic operation—willbe
virtually useless. The sights are the eves of
the gun. Maintain them so that they will al-
ways be sharp and accurate,
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CHAPTER 9 —FUNCTION OF THE FOOT FIRING AND FIRING STOP
MECHANISMS

132

We have already seen that the 5'7/38 gun is
desicned to develop a high rate of fire, and
have studied some of the assemblies and
mechanisms which make its rapid firing
possible.

Firing is controlled by the pointer, who
gives all his attention to the job of keeping
the gun on the target. To do this he must
keep hig eyes glued to his telescope. Asa
result, his vision is limited to the field of
the telescape.

In tracking a fast-moving target with the
line of sight offset from the axis of the gun
bore, it is quite possible that, although the
line of sight may be in the clear, the gun
itgelf would be pointing at some part of the
ship's structure.

Since the ohject of firing a gun is to hit the
enemy, firing into your own ships is, toput
it mildly, not good. To spare the pointer
the embarrassment and consequences that
would result from this happening. . .




.. .a mechanism is provided to }Erevent the
gun from firing whenever it is bearing
any part of the ship's structure.

This mechanism, ealled the firing stop mech-

nism, is mounted on the left carriage cheek,

on the pointer’s side of the mount,

The firing system inthe gunhastwo functions:
One, it must provide for rapid firing of the

gun.
Two, it must be able to prevent firing into
the ship’s structure.

The preferred firing method is electrical
because it is faster. In electrieal firing,
closing the pointer's firing key causes cur-
rent to flow from a power supply, through
the firing lead, the firing pin, and the fila-
ment in the primer. This current passing
through it heats the {ilament and causes the
primer to be detonated.

To provide a means for preventing electrical
firing, the firing lead passes through the fir-
~£ng gtop switch in the housing of the firing
stup mechanigm, Thisswitch canbe operated
by the firing stop mechanism to break the
glectrical firing cireuit, If for any reason
the gun cannot be fired electrically, we must
resort to our standby method. . .
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. . .percussionfiring, Inpercussion firing the
motion of the foot firing treadle is transmitted
through linkage to release the plunger in the
firing mechanism and so cause the primerto
be detonated by percussion. (It must be
pointed out that most of the 5"/38 powder
cartridges being supplied to the fleet today
are fitted with electrical primers only.
Therefore, percussion firing is impossible
with these cartridges.)

To prevent percussion firing, the firing stop
mechanism breaks the foot firing linkage by
means of a clutch arrangement. To see
exactly how this linkage is broken and firing
stopped. . .

.. .we must first see how the parts of the
foot firing mechanism are connected. We
shall start with the parts that are located
in the lower section of this mechanism.

The treadle assembly consists of the treadle,
a bearing shaft on which the treadle pivots,
a rocker arm, and a connection rod. A lug
: &/ a _ on the rocker arm contacts the connection
GORNECTION : Al

sl i BOgKER ARM
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When the treadle is not depressed the con-
nection rod is held forward by a spring.
This connection rod has a jaw on its forward
end. This jaw. . .

. . .enages the outboard rod of a connection
lever assembly. The inboard rod of this
assembly pivots around its center line.

- Secured to this inboard rod isa cluteh throw-
b ot lever, shown in detail in the insert.
Notice that there is a sleeve in the upper
~end of the rod. Seated in this sleeve. . .

...z a firing rod. Secured to the lower end

the firing rod is an upper cluteh lever,
¢h bears against the clutch throwout
er. '
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When the connection lever is rotated by the
foot treadle, the cluich throwout lever ro-
tates the upper clutch lever and the firing
rod.

The firing rod in turn rotates the firing rod
lever. This lever pushes the outer push
ol E”

. . .against the trip plate. The trip plate,
which is pivoted, transmits this motion to

the inner push rod. . .

. . «causing the sear to be pushed in. The
sear, in turn, releases the firing plungerand
causes the gun to be fired by percussion.
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We have seen how the linkage from the foot
firing treadle operates to fire the gun. To
prevent firing, thislinkage must bebroken. . .

. . .by disengaging the clutch throwout lever
so that it eannot engage the upper clutch
lever and thus cannot rotate the firing rod.
Breaking this clutch connection to prevent
firing iz done by the firing stop mechanism.

The firing stop mechanism is located in the
same two housings as the foot firing mecha-
nism. The heart of the firing stop mecha-
wam is a cam plate mounted in the lower
housing.

- The face of the cam plate has a high surface
and a low surface. The cam profile is
plotted and the cam plate cut after the gun
_haB been installed on the shlp The high
surface on the plate corresponds with all
of the points in train and elevation at which
- parts of the ship’s structure would be in the
line of fire. The low surface of the cam
plate represents all of the points at which
Airing will be safe.

137



The cam plate is mounted on and secured
to a cam gear.

This cam gear meshes with a train input
TRAIN INPUT ptﬂiﬂﬂ- that is rotated when the mount is
PINION : trained.

A plunger rides on the face of the cam
plate. In this view all of the parts which
operate the plunger have been removed.
The plunger is always in contact with either
a high spot or a low spot on the cam plate.

ELEVATION  J
INPUT Foo 4%

The plunger is held in a rod Jnown as the
elevation input rod. It is free to slide in
and out in its mounting.
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The elevation input rod extends from the
cam plate in the lower housing. . .

.. .to the upper housing where a section
of gear rack on the rod meshes with a
pinion secured to the trunnion at its center.
As the trunnion rotates with elevation or
depression of the pun, this pinion raises
or lowers the elevation input rod.

Thus we see how the position of the plunger
on the cam plate is made to correspond with
the train and elevation of the pun. Asthe
mount trains, the train input rod rotates the
cam plate, and as the gun iz elevated or
depressed the plunger is carried up ar down
over the surface of the cam plate.

The heavy white line shows the path of the
contact between the cam plafe the plunger
as the cam plate rotates with the train of
the mount. We assume here that the gun
is not being elevated and the elevation input
rod does not mave.
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FLUNGER ¥
i When the plunger is contacting a low spot,
5 it is in the inboard position.

PLUNGER
saidekealli When the plunger rides over a high spot it is
forced outboard. It is this plunger that con-
trols the operation of the remaining parts of
the firing stop mechanism. Let's see how

this is done.

The outer end of the plunger contacts a plunger
lever. The lever is held inboard by a spring
and so keeps the plunger in contact with the
face of the cam. The end of the plunger moves
along the face of the plunger lever as the
elevation input rod is raised and lowered.

e 1
PLUNGER 1,
]

The plunger leveris connected toabell-crank
lever and pivots on the same shaft with it.
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The bell-crank lever, in turn, is attached by

a ball-and-socket joint to a pivoted bell
crank.

From the upper arm of the bell e¢rank a
shaft extends to the cluteh throwout lever.
When the plunger bearing against the cam
plate is over a low spot the linkage we have
just traced is not activated.

But when the plunger is on a high spot the
linkage ig activated to break the clutch
connection and so prevent firing, The plunger
in this position causes the plunger lever to
move the bell-crank lever outboard.

The outboard movement of the bell-crank
lever rotates the bell erank and pulls the
cluteh throwout lever down.
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And so we see how, when the plunger rides
on a high spot on the cam plate, and is pushed
out, it operates through linkage to disengage
the clutch connection to prevent the gunfrom
being fired by percussion.

Breaking the clutch connection prevents firing
because the firing rod, which is secured to
the upper clutch lever, is not rotated. The
firing stop mechanism, as we have described
it so far, prevents only percussion firing.

Since 1t is equally necessary to prevent
electrical firing when the gun bears on a
part of the ship's structure, the firing stop
mechanism is constructed so that it willalso
operate a firing stop switch.

The electrical firing eireuit is broken at the
firing stop switch by a break operating lever
located just below the bell-crank lever andon
the same shaft. When the gun is bearing on
part of the ship's structure and the high spot
on the eam causes the plunger to be pushed
outboard, this lever rotatesthe break operat-
ing lever to open the switeh,
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This schematic drawing shows the position of

the firing stop switch in the electrical firing
cireuit.

And s0 we see that the firing stop mechanism
operates as a safety device to prevent per-
cussion firing by disengaging a clutchtobreak
the mechanical firing linkage, and operates
further toprevent electrical firing, by opening
a gwiteh to break the electrical firing eircuit.

It is sometimes as important to prevent the
gun from firing as it is to fire it. The foot
firing and firing stop mechanism in the
5'7/38 does both jobs. It operates to [ire
the gun by the standby method of percussion
and to prevent firing either by percussion or
electrically, The proper maintenance ofthis
mechanism will thus make certain that you
will have not only a dependable means of
firing the gun should the electrical ecircuit
fail, but will also be able to protect your
own ship from accidential fire as well.
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CHAPTER 10—-DISASSEMBLY OF THE BREECH MECHANISM
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We have already seen that the 5" /38 has a
gliding wedge-type breech plug, operated by
an automatice breech mechanism which is
largely responsible for the gun’'s very rapid
rate of fire,

This breech mechanism is precision made,
Tolerances between moving paris are ex-
tremely close.  Dirt, burrs, or corrosion
will seriously affect its efficient operation,
For this reason, . . .

-« .the mechanism must be very carefully
maintained, cleaned, checked, and overhauled
regularly,

Whenever the ship is in port for an upkeep
period, the breech mechanism must be com-
pletely disassembled for eleaning, lubrica-
tion, inspection, and repair,



Making possible the precise automatic opera-
tion of the breech mechanism are a great
many findividual parts. Each of these is
important to the overall functioning of the
mechanism. Care must be taken during
overhauling to avoid straining or damaging
any of these parts. Despite its complexity,
the breech mechanism can be disassembled
quickly and without damage to any of its
parts if the proper routine is followed.

The mechanism can be disassembled in a
logical and orderly fashion inthirteen simple
steps, We shall discuss these in order.

S3TEP 1: FIRING MECHANISM
Step one is to remove the firing mechanism.

To prevent damage to the firing mechanism
and to prevent interference with the retract-
ing lever, the mechanism must be removed
before the breechplug can be taken out of the
housing.

The electrical firing terminal must be dis-
connected and removed before we can get at
the mechanism itself.

FIRING
TEAMINAL
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To disconnect the firing terminal, press it
forward with a serewdriver, . . .

. . .then turn the pivoted lateh on the end of
the terminal head so as to line it up with the
terminal head. The firing terminal then can
be removed.

To remove the firing mechanism, pull the
cocking handle toward you, . . .

. ..and flip the safety latch intoplace, thus
holding the liring mechanism cocked so that
it can be unlocked and removed from the
breechplug,
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To unlock the firing mechanism, press for-
ward on the cocking handle and twist it,
The unlocked firing mechanism isthen pulled
out of the breechplug,

Here is the firing mechanism we have just
- removed. Disassembly and assembly of the
* firing mechanism will be deseribed later.

STEP 2: LATCH PIN LEVER STOP PLATE
AND» LATCH PIN LEVER

Step two is to remove the lateh pin lever
stop plate, and to raise the latch pin lever,

These parts would prevent lifting the breech-
plug out of the breech housing,

LaToH PN
LEVER SToP
PLATE

The latch pin lever stop plate is removed by
macrewing these two bolts and lifting out the
plate,
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LATCH P %
b LEVER -

The latch pin lever is then raised up out of
the way by first removing the nut on the far
end of the latch pin lever shaft, . ..

. - -and by holding the ramoner startinglever
down in the “ram” position, so that the re-
traction cam follower will be lowered out of
the way of the lateh pin lever shaft,

A M FOLLOWER

We may now drive the latch pin lever shaft
part way out with a brass dreift pin to unkey
it from the automatic operating lever.

The latch pin lever now may be lifted wp
out of the path of the breechplug, It will
gtay in this position,
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STEP 3: RAMMER CAM PLATE

Step three is to remove the forward section
of the rammer cam plate.

The rammer cam plate closes off the top of
the breechplug guide grooves — so it also
~ would prevent lifting the breechplug out of
the housing,

After removing the three screws holding the
cam plate in place, -

- serew two jackbolts into the small holes
in the cam plate sectionuntil they bear against
the gun slide. The jackbolts must be used
because the cam plate section fits snugly in
its recess in the slide.

Take up on the two jackbolts alternately so
s to back the cam plate section off evenly,
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This is necessary to prevent one end of the
cam plate section becoming wedged azainst
the end of the recess.

 RAMMER
CROSS-HEAD 00

Wedge the rammer erosshead latch back
away from the cam plate section with a long
screwdriver or bar.

The cam plate section then can be removed,

STEP 4: OPERATING SHAFT CAM PLATE
SPRING

Step four iz the removal of the operating
shaft cam plate spring,

The operating shaft cam plate spring is
mowunted in the side of the gun behind this
retaining plug. To free the cam plate s0
that it can be pushed out of the way during
disassembly operations the spring must he««_
removed.
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After the keeper screw which holds the re-

taining plug in place is removed, unscrew
the plug. . .

-« »and take out the operating shaft cam plate
spring.

STEP 5: SBALVO LATCH CAM PLATE AND
CAM PLATE RETRACTOR

Step five is to remove the salvo latch cam
plate and cam plate retractor.

The salvo latch cam plate is secured to the
slide by four bolts each locked by a keeper
screw. To provide easler access to the
operating shatt these parts are removed at
thiz stage, Each bolt, and the hole it belongs

in, are correspondingly numbered to ensure
proper assembly,

The salvo latch cam plate and the cam plate
retractor will come off together. Be very
careful not to lose the two detents,
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::;‘;ﬁui‘:}fbf The cam plate retractor is slid aft on the

salvo latch cam plate and simply lifted up
off the cam plate.

SALVD LATCH
CAM PLATE

Remove the detents and the springs by
tipping the cam plate retractor over on its
side,

OPERATING
SPRING

STEP 6: OPERATING SPRING CHAIN

Step six is to disconnect the operating spring
chain,

This job if not done properly, will be a
dangerous one, since the chain is held taut
by the constant tension of the powerful
operating spring. This tension must be
relieved,

First, trip the salvo latch sothat the operating
shaft can be rotated, . . .
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. . othen pull down the hand-operating lever to
lower the breechplug part way and to com-
press the operating spring,

With the breechplug only part way down, hold
the operating lever downtokeepthe operating
spring compressed and insert a bloek in the
after end of the operating spring housing,

Hold the block in place by inserting a rod
through the holes in the after end of the

operating spring housing,

Returning to the other gide of the gun, snap
the hand-elosing lateh kewy forward. Then
raise the breechplug all the way up with
the hand-operafing lever to release the
tension on the operating spring chain,
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The block wedged in the after end of the
spring housing holds the spring compressed
as the operating shaft is rotated andrelieves
the tension on the chain.

3 _l? i ? Then remove the retaining screw holding the
2 nﬂmamﬂ:.*m chain connector to the operating shaft chain

cam.

The breechplug now can be lowered but must
be supported by this special block, made of
wood or aluminum and slotted to fit under
the breoechplug shelf extension.

‘Flace the bloek directly below the breech-
plug shelf extension, then trip the salvo
latch again, and lower the breechplug gently
with the hand-operating lever until the shelf
extension rests on the block,
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STEP 7: SBALVO LATCH MADE INOPERA-
TIVE

Step seven is to make the salvolatch inopera-
tive,

Here, under the side of the gun, we see the
salvo latch, It must be made inoperative so
that it will hang down out of the way.

SALVO LATOH
‘COMPRESSOR

This special tool, known as a ‘‘salvo latch
compressor,’’ is used for this operation,

Hook the single-prong end of the compressor
over the end of the salvo lateh plunger, and
snap the other end of the compressor up over
the after end of the salvo latch. This will
hold the salvo latch plunger compressed.

SALVG _LATGH
PIVOT . FIN

Loosen this keeper bolt so that the salvo
latch pivot pin may be rotated.
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Rotate the head of the salvo latch pivot pin
until its notch is over the end of the salvo
latch plunger retaining pin.

Finally, pull out the retaining pin.

The salvo lateh is now inoperative and will
hang down out of the way.

RETRACTING

STEP #: RETRACTING LEVER PIN

Step eight is to remove the retracting lever
pin, Here we see the retracting lever pin
connecting the retracting lever tothe breech-
plug extensions.
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First, remove the cotter key locking the
retracting lever pin in place, . ..

...and slide out the retracting lever pin.

STEP 8: BEARING CAP BOLTS

Step nine is to remove the bearing cap bolts,
Here we see the bearing caps and holts
supporting the operating shaft, Note that
each bolt 18 numbered, and that the cor-
responding number appears on the bearing
cap beside the bolt to ensure proper as-
sembly. The bearing cap bolts are locked
in position by keeper screws, Remove the
keeper screws and the bolis,

Hold the bearing caps in place, because these

caps are all that hold up the operating shaft
it this point,
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STEP 10: OPERATING SHAFT ASSEMBLY
AND BREECHPLUG

Step ten is removal of the operating shaft
assembly and breechplug.

First, remove the bearing caps while hold-
ing up the operating shaft. The bearing caps
will 1ift off--do not pry them off as they may
burr the bearings.

Then lower the operating shaft down and aft.
The bearing blocks will slide out of the
breechplug as you do this.

Here we see the operating shaft assembly,
The bearing blocks will slide freely off the
operating shaft central arm pin. Remove
them as soon as they are exposed, prefer-
ably before you completely withdraw the
operating shaft from under the gun,

LR BEARING B0
L Ty

The retracting lever is separated from the
operating shaft central arm by removing
the central arm pin connecting them.
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The breechplug is now free to be lifted up
out of the housing.

This tool is used to lift the breechplug out
of the breechplug guide plates.

Screw the tool into the hole in the top of the
breechplug, and lift the plug up and out of
the breechplug guide plates, But be careful
while doing this not to damage or burr the
breechpluz and the guide plates.

STEP 11: EXTRACTORS, EXTRACTOR
PLUNGERS, AND EXTRACTOR PLUNGER
SPRINGS

Step eleven is to remove the extractors,
the extractor plungers, and the extractor
plunger springs.

As we look forward now into the housing
after the breechplug has been removed, we
gee these extractors in the sides of the
breech housing.
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A tool—known as an “‘extractor plunger
bar''—is used in removing the extractors,
trlis ! i It has a stationary pin atone endand a spring
I e b loaded pin at the other,

In this view, we are looking from the szide
at one of the extractors. Insertthe stationary
pin of the plunger bar tool into this hole in
one of the extractor plungers.

Then pull back the knob to compress the
gpring loaded pin and insert it into the
corresponding hole in the other extractor

plunger,

Thig tool—known as an “‘extraector plunger
bar compressor’’ —ig used to compress the
extractor plhingers, You will note that it
iz provided with two lugs and a curved lip
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Insert the lugs of the plunger bar com-
pressor tool up [rom below in the forward
groove of each breechplug puide plate with
the compresgsor lip forward of the com-
pressor bar tool.

Push up on the compressor tool and the lip
will force the plunger bar aft. This will
hold the extractor plungers aff so that the
extractors may be removed,

Lift out each extractor, being careful not to
drop it.

When you remove the compressor tool and

- the plunger bar tool, the extractor plungers
will be all the way forward in the kidney-
shaped slots. The extractor plungers then
ean be removed.
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Again, insert the stationary pinof the plunger
bar tool into the hole inthe extractor plunger.
Then, while holding wyour hand over the
extractor plunger, pry it out with the tool.

Finally, remove the plunger spring. The
other extractor plunger and extractor plunger
spring are removed in the same manner.
(Note: The plunger bar tool is used in
reassembly of the extractor plungers, but
the compressor tool is no longer used.
Neither tool is necessary for disassembly
of the extractors. The extractors can be
gently pried loose with a screwdriver. Be
gEure ;:hat the extractor plunger is not foreed
out wviolently hy its spring, The extractor
plunger can then be removed, as described,
with the plunger bar.)

STEP 12: OPERATING SHAFT CAMPLATE
AND BALVO LATCH

OPERATING v Step twelve is to remove the operating shaft
SHAFT A cam plate and salvo lateh,

CAM PLATE

As we look up under the gun, we see the op-
erating shaft cam plate and the salvo latch.

Unscrew the zerk fitting from the lower end
of the cam plate pivot shaft, . . .
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. . .remove the keeper screw,

and unscrew and remove the lower half of the
two-piece cam plate pivot pin.

To remove the upper half of the cam plate
plvot pin, screw a 3/8-inch bolt into its
lower end and pull the shaft down into the
hinge arm supporting the cam plate. Un-
screw the bolt and remove it after you have
done this.

Then rock the cam plate to {ree it from the
hinge and withdraw it.
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Pull the upper half of the cam plate pivot
pin cut of the hinge arm,

Finally, pull out the salvo watch pivot pin and
remove the salvo latch,

Remove the salve lalch compressor tool.
Hold the salvo latch cupped in your hand as
you do thiz go that the plunger does not fly
out when you take off the compression tool.

The plunger and spring are then withdrawn
from their recess in the salvo latch.
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STEP 13: SEAR AND SEA SAFETY LATCH

The thirteenth step is to remove the sear
and the sear safety latch.

The sear and Sear safety latch are mounted
in the breechplug.

Firat, take out the sear retaining screw.

Then press in on the sear safety latch,
Compression of the sear spring will cause
the sear to pop out a short distance so
that you can pull it out with your fingers.

Using a scribe, pull out the sear spring
while still pressing in on the safety latch.
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Pull the sear safety latch out with vour
fingers. You can do this easily by first
pressing in on the safety latch and then
letting up on it suddenly. The safety latch
spring will make the safety latch pop out far
enough to give you a grip on it,

Finally, insert a scribe in the safety latch
recess and pull out the safety latch spring.

Look carefully at these parts we have just
removed, MNote that there 15 a difference in
the length of the two springs and in the
length of the sear and sear safety latch.
Remember that the shorter spring goes
with the longer operating member,

Inspect the pallets on the breechplug. If they
show signs of wear, remove them,
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Here we see the parts of the breech mecha-
nism we have now disassembled. Each part
should be cleaned thoroughly and inspected,
All burrs should be carefully removed with
a fine stone. Replace anyparthavinga crack
in it. The breech mechanism will function
properly and smoothly only if the parts are
kept free from rust, dirt, scratches, and
burrs, So be very careful in handling the
parts of this mechanism.
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CHAPTER 11—ASSEMBLY OF THE BREECH MECHANISM

When all foreign matter has been removed, the
breechplug guide plates thoroughly cleaned
and lubricated, . . .

. ..and all parts of the breech mechanism
have been thoroughly overhauled, cleaned,
and checked, the mechanism must be care-
fully reassembled. Assembly can be ac-
complished quickly and accurately by revers-
ing the order of the thirteen steps followed in
its disassembly.

Assembly of the breech mechanism is a
matter of putting the breechplug back in its

guide grooves and connecting up its operating
parts. For this reason. . .

STEP 1: SEAR SAFETY LATCH ANDSEAR.

. « .the first step is to reassemble the plug
itself by replacing the sear safety latch and
the sear in their recesses. When the plug
was disassembled, we found that the sear
safety latch was fitted with a short spring
and the sear with a long spring. It is im-
portant that these parts should be matched
up with the proper springs.



First, insert the sear safety latch, and the
short spring in place in its recess in the
bottom of the breechplug. If the short
spring were not placed here, the safety latch
would be held down in the bearing block
camway and would jam the bearing block when
the plug is raised to close the breech.

To assemble the sear, push up on the safety
latch and seat the sear and the long spring
in its recess in the side of the breechplug.
The long spring assures a positive cocking
action,

Press in the sear until itislocked in position
by the sear safety latch. Then secure it with
its retaining screw.

If the pallets have been removed for cleaning
or replacement, secure them in place on the
breechplug with their retaining serews and
lock each retaining screw with its keeper
screw. The breechplug is now completely
assembled and ready to be placed initsguide
plates. But, before putting in the plug, it is
advisable, . .
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STEP 2: SALVO LATCH AND OPERATING
SHAFT CAM PLATE

. . .a8 step two, to assemble the salvo latch
and the operating shaft cam plate in the gun.
This can best be done now, while there is
plenty of room. Proper functioning of the
salvo latech is vitalto safe and efficient opera-
tion of the breech mechanism, so check it
carefully before putting it baek. The spring
ig the operating part of the lateh. Check it
carefully. BSee that the pawl and the spring
plunger are cleaned and well lubricated and
that they work freely.

Insert the spring and plunger in thelr recess
in the salvo lateh. Compress the spring. . .

«.and hold it with the compressor tool.
The purpose of this tool. . .

. . .18 to hold the salvo latch inoperative until
the breech mechanism parts have been as-
sembled. Mount the latch on the operating
shaft bearing lug by means of its pivot pin.
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The operating shaft cam plate also can be
mounted on the gun more easily before the
operating shaft is in place. The camplate is
mounted with the two-piece pivolt pin that
holds it in place. '

First, insert the upper half of the cam plate
pivot pin into the cam plate hinge arm,

Then mount the operating shaft eam plate on
the hinge arm, Roeck it back and forth, if
necessary, to slide it into place. Then to
secure it in place. . .

. « «8crew the lower half of the cam plate
pivot pin into the lower bracket of the cam
plate. This also will force the upper half of
the pivot pin into position.
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Then lock the pivot pin with its keeper screw
and replace the zerk fitting. Lubricate the
pivot through this zerk fitting.

STEP 3: EXTRACTOR PLUNGER SPRINGS,
EXTRACTOR PLUNGERS, EXTRACTORS

We're now ready for step three-—replacing
the extractor plunger springs, the extractor
plungers and the extractors. First, insert
the reduced end of the extractor plunger into
the end of the extractor plunger spring. The
spring will fit only over this end of the

plunger.

SRR RSN o L

Then insert the other end of the spring in the
hole in the after end of the kidney-shaped
slot in the breechplug guide plate.

To compress the spring to seat the plunger
in the kidney-shaped slot, we use the plunger
bar tool. The fixed pin at the end of this tool
is inserted in the hole in the side of the
extractor plunger. Having done this, hold
your fingers over the end of the extractor

plunger. . .
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. . .and force it aft to compress the spring.
When the spring is compressed sufficiently,
you ecan foree the plunger into the end of the
kKdney-shaped slot. Be careful to hold the
pin of the tool firmly inthehole in the plunger
and hold your fingers over the end of the
plunger to prevent its popping out if the tool
should slip. Repeat the operation for the
other extractor plunger and its spring.

Tao retract the plungers sothatthe extractors
can be seated, without danger of theplungers
popping out of their slots, insert the pins
at the ends of the plunger bar tool into the
hole in each extractor plunger.

Then, insert the lugs of the plunger bar com-
pressor tool into the forward groove of each
breechplug guide plate with the lip of the
compressor tool forward of the plunger bar
tool.

When the compressor tool is forced up, the
sloping lip of the tool will spring the plunger
bar tool aft, thus foreing the extractor
plungers aft to provide space for the outer
lugs.

ﬁmwmw-ﬁwmum
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Now, insert the extractors with their outer
luga in the kdney-shaped slot in front of the
extractor plungers. After this is done,
remove the special tools. When all these
parts have been assembled. . .

STEP 4: REPLACING BREECHPLUG

. . .you are ready for step four: replacing
the breechplug in the breech housing. The
breechplug is lowered into the guide plates
from above. To permit this, the extractor
lips must be forward and the inner lugs aft
to fit into their camways on the breschplug.
But, the function of the extractor plunger and
gprings is to hold the extractors with their
inner lugs forward and their lips aft. To
rock the extractors tothe required posi-
tion. . .

.+ « Jihis “extractor rotator’ toolisprovided.
This tool rocks the extractorsandat the same
time prevents their slipping out of their
geats. The tool consistsof twocams mounted
on a shaft and of half sleeves on each cam to
engage the inner plug of each extractor,

Place the half-sleeve ends of the tool on the
top of the inner plug of each extractor.
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Then insert a rod in the rotator tocland rock
the inner lugs aft. With the extractor lugs
held aft. . .

- . .place the wood or aluminum block in the
loading tray and lower the hreechplug gently
into the breech housing. As you lower the
breechplug, the extractor inner lugs should
slip into the emtractor grooves on the sides
of the breechplug. The extractor rotator
tool will be forced off the lugs and out
underneath as the breechplug is lowered
into place. i

Here, looking up underneath the breechplug,
we see that it may be necessary to force the
inner lugs of the extractor further aft before
they will fit into the extractor grooves, Todo
this. . .

-« .2 U-ghaped tool is used.
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Push the ends of the tool up in front of each
extractor and pull afi on the tool to force the
bottom of each extractor further aft until their
inner lugs are lined up with the camways on
the breechplug. Never attempt to short cut
by using this tool in place of the extractor
rotator tool, . .

- » -because the extractors would probably
pop out of their recesses and you'd have to
start all over again.

With the extractors properly positioned,
lower the breechplug until its shelf extension
rests on the block in the loading tray. The
block holds the plug up in this position just
high enough so that the operating shaft can
be seated in the bearing cap lugs and just
low enough so that the central arm bearing
blocks can be seated in their camways. With
the plug in this position. . .

STEP 5: OPERATINGSHAFT AND BEARING
CAPS

- . .Btep five is to assemble and mount the
operating shaft and secure it in place with
its bearing caps. The operating shaft as-
sembly consists of the operating shaft, the
bearing blocks, the eentral arm pin, and the
retracting lever.
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Place the operating shaft on a flat surface
with the operating shaft crank on your left
and the operating shaft central arm toward
you.

Insert the slotted arm of the retractinglever
into the central arm with the other armof the
retracting lever projecting upward.

The central arm pin and the retracting lever
pin are both of the same diameter and either
one could be fitted in the central arm. But
the central arm pin 18 the shorter of the
WO, .

.. .and should be inserted through both the
central arm and the slotted arm of the re-
tracting lever. The pin extends on each side
of the central arm just enough to receive the
bearing blocks. The central arm pin must
be ingerted here because the retracting lever
pin would be too long, and would jam against
the bearing block camways.
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Slide a bearing block onto each end of the
pin with the oil hole in each bearing block
aft and on top. If you mount the bearing
blocks otherwise, the breechplug will jam
when you raise it to ¢lose the breech.

Mow, lift the complete operating shaft as-
sgmbly up under the breechplug, inserting
the retracting lever behind the breechplug,
holding the bearing blocks in place so that
they won't fall off. Insert the bearing blocks
in their camways in the lower end of the
breechplug. Remember that the oil holes in
the bearing bloeks must be on top and
pointing aft.

Seat the operating shaft against itg bearing
lugs, then mount the bearings and bearing
caps in place.

Each bearing has a letter ‘L'’ on one edge
and a letter ‘'R’ on the other edge. One edge
of each bearing also has a serial number
stamped on it. With the serial number on
the outhoard side of thebearing, eachbearing
mugt be mounted with the **L’" on the left
and the *'R" on the right. This ensures

placing the proper bearing on the proper
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Finally, insert the bearing cap bolts, Be
sure that the number on each bolt cor-
responds to the number beside each bolt
hole. Otherwise, whentheboltsaretightened,
the keeper screw holes will not line up
properly with the bolt heada.

When the bolts are tight, replace their
keeper screws. Lubricate the bearings
through the zerk fittings on the caps.

o BREEGH PLUG
W EXTENSIONS
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STEP 6: RETRACTING LEVER PIN

As step six, the retracting lever must be
gecured in the plug with the retracting lever
pin. To do this, insert the retracting lever
pin through the lower breechplug extensions
and through the retracting lever.

Then insert a new cotter key throuch the
elbow of the retracting lever in order to
loek the pin in place. With the operating
shaft connected to the breechplug. . .
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STEP 7: OPERATING SPRING CHAIN

. . .8tep seven is to connect the operating
spring chain to the cam. First, snap the
hand-closing latch key forward and lift the
hand-operating lever to raise the breech-
plug.

i R TR

As this is done, the operating shaft will be
rotated to bring the chain cam around sothat
the chain connector can be mounted on it.
The connector is then secured in place with
its retaining screw.

Now, remove the block. . .

.« .and lower the breechplug gently as faras
it will go. Bear down all the way on the
operating lever until you hear the extractors
snap locked. In this position the operating
spring is held in compression. . .
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. . .80 that the rod and block ¢an be removed
from the after end of the spring housing. To
permit the operating spring to function freely
to raise the breechplug when the extractors
are unlocked, see that the hard closing latch
key is released.

Looking now into the breech end of the loading
tray, vou will see that the extractor lips
have snapped all the way aft. Thebreechplug
is now locked in its down position. The
extractors must be tripped forward tounlock
the breechplug. This is done. . .

. . .by uging this tool which hagtwo projecting
lugs and a forward lip.

Insert the tool with the lugs in the forward
breechplug guide groove and with the lip
of the tool against the top of each extractor.

v %
EXTRACTOR
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Now by pressing down on the handle of the
tool force the lips of the extractors forward.

When the extractors are pushed all the way
in, the plug will be raised by theaction of the
operating spring.

STEP 8: CAM PLATE RETRACTOR AND
SALVO LATCH CAM PLATE

Step elght is to assemble and mount the
cam plate retractor and the salvo lateh
cam plate. First, insert the springs and
detents in the cam plate retractor.

Then install the cam retractor by passing its
lever through the slot in the salvo lateh cam
plate. The cam retractor and salvolatehcam
plate assembly now is ready tobe mounted on
the gun.
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Put the retractor and cam plate assembly
in place and secure it. Be careful to insert
each numbered bolt in the correspondingly
numbered hole. When the bolts are tight,
replace the four keeper screws.

EE S

STEP 9: OPERATING SHAFT CAM PLATE
SPRING

Step nine is to replace the operating shaft
cam plate spring. First, insert the operat-
ing shaft cam plate spring. . .

.« .then screw in the plug, and secure it with
the keeper screw,
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STEP 10: SALVO LATCH MADE OPERA-
TIVE

As step ten the salvo lateh is made opera-
tive, When thig has been done, the breech
mechanism will be completely assembled,
The salvo latch cam plate and cam plate
retractor have been removed here s0 we can
see the salvo latch more clearly. Lift up
the after end of the salvo latch. . .
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. . .and ingert the salvo lateh plunger retain-
ing pin in its recess in the breech housing.

Turn the head of the salvo latch pivot pin g0
that it locks the plunger retaining pininplace,
and lock the pivot pin in this position with its
keeper bolt.

Then pull off the salvo latch compressor tool
to free the salvo latch plunger and spring,
and to put the salvo latch in operating con-
dition.
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STEP 11: RAMMER CAM PLATE

The remaining steps involve the replacement
of the parts removed preparatory to disas-
sembly of the breech mechanism. Thus,
step eleven is to replace the rammer eam
plate. This is done first by wedging the
rammer croashead lateh to the left. . .
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.« »and then replacing the forward section of
the rammer cam plate. When the cam plate
is in position, the rammer crosshead latch
can be released,

Take up on the screws alternately =0 as to
draw the cam plate section uniformly into
place.

STEP 12: RAMMER TRIP LEVER AND
RAMMER TRIP LEVER STOP FLATE

Step twelve is to lower the rammer trip
lever into position and to replace the ram-
mer trip lever stop plate. To do this
lower the rammer trip lever to its normal
position. . .

.. .and push the rammer irip lever shafi
through its bearing intothe automatic operat-
ing lever. Rock the rammer trip lever shaft,
if necegsary., . .
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.« .50 that the key on the end of the shaft
will engage the keyway in the automatic
operating lever.

Then gecure the rammer irip lever shaft by
replacing the nut on the far end of the shaft.

. RAMMER.
NTRIP. LEVER

o

BTOP PLATE:

RReplace the rammer trip lever stop plale,

STEP 13: FIRING MECHANISM

To prepare the breech mechanism for f{iring,
the thirteenth and last step is to place a
cleaned and overhauled firing mechanism in
the breechplug. To cockthe firing mechanism
go that it will go into its seat in the plug, a
taol, made up froma strip of metal and welded
to the edge of the gun platform may be used.
It has a hole for the firing mechanism and
a slot to pass the cocking sleeve lug,
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Ingert the firing mechanism through the tool
and then twist the firing mechanism until the
bayonet lugs are locked in back of the tool.

Now pull aft on the cocking handle and rotate
the safety lateh into position sothat the firing
machanism will stay cocked. It now e¢an be
mounted in the breechplug.

To do this, insert the firing mechanism inthe
breechplug with the cocking sleeve lug at the
ten o'clock pogition so that it will fit into
its keyway in the breechplug,

Then twist the cocking handle clockwise to
loek the bavonet lugs in place. Trip the
gafety latch to release the cocking handle, | .
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.« «and connect up the firing lead.

We have seen that smooth funetioning of the
breech mechanism is vitally important tothe
uninterrupted rapid fire action of the 5°'/38
EUII.

For this reason, thorough overhauling of the
breech mechanism is an important part of
maintenance routine. Moreover, you must
be able to overhaul this mechanism rapidly,
for there Is not time to waste during the up-
keep period if the ship and her guns are to
be returned to active service as =oon as
possible.,

And, even more important, speed is essential
especially in combat areas when correcting
casualties. So, learn the disassembly and
assembly routine of the mechanisms go
thoroughly that you can do it in a matter of
minutes!
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CHAPTER 12—DISASSEMBLY AND ASSEMBLY OF THE FIRING MECHANISM

To fire a pun rapidly and without failure,
the firing mechanism must be maintained in
perfect working order.

Failure to fire is one of the most common
cagualties in the 5''/38. Yet it is one of the
easiest to prevent by careful daily checking
of the firing mechanism. The daily checkoff
list requires that the firing mechanism should
be removed {rom the breechplug and a spare
substituted. The purpose of thisprocedureis
to permit ¢leaning and inspection of the {iring
mechanism without putting the gunout of com-
mission.

We have seen that the firing mechanism is . : LA
dependent on the action of two springs—the /
firing spring for precussion firing, and the e S {
contact spring to provide a positive contact EL L2 2

to permil electrical firing. Springs are al- e : CONTACT SPRING
ways subjeect to fatigue andhave tobe checked = -
constantly.

Checking the springs involves disassembly of
the firing mechanism so that the free length
of the springs can be checked. In addition,
disassembly of the {iring mechanism provides
opportunity for complete cleaning of the
mechanism and for inspection of the firing
pin inaulation which is important to proper
funetioning of electrieal firing.
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Because a single securing nut holds most
of the parts, disassembly of the firing
mechanism is relatively simple. To dis-
assemble the mechanism,. . .

DISASSEMBLY

. . .first unserew the firing terminal head
g0 that the securing nut is accessible for
removal. With the firing terminal remaved,
the mechanism is held together only by the
gecuring nut, To get it out of the breech-
plug, we cock the firing plunger compress-
ing the powerful firing spring.

The fellow who starts removing that secur-
ing nut without taking the proper precau-
tiﬂnl # r

-+ .8 in for a big surprise. To prevent the
parts from bouncing off your chin, it’s
necessary, first, . . .
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.+ -to release the safety latch, to uncock the
firing plunger, and relieve the compression
of the powerful spring. When you rotate
the safety latch out of the way, the firing
spring will snap the cocking handle forward
sharply against the firing mechanism lock.
So, keep your fingers clear.

Now, with the mechanism uncocked, it is
quite safe to unsgerew the securing nut on
the after end of the firing pin. An insulating
collar will come off with the nut,

Then pull the cocking handle off the end of the
firing pin.

Remove the firing mechanism lock. . .
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. . .and withdraw the contact spring.

00 W O U
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Next, pull the firing pin casing out of the
cocking sleeve assembly, . . .

. ..and withdraw the firing pin from the
other end of the cocking sleeve,assembly.

When the firing pin has been removed, slide
this thrust bushing and the insulating washer
in front of it off the end of the firing pin
rod. The insulating sleeve is cemented on
the firing pin and does not come off.
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The remaining portion of the firing mecha-
nism is this firing plunger assembly con-
sisting of the firing plunger, the cocking

sleeve, and the firing spring. To take this
apart, . . .

. . .first, loosen the setscrew which locks

the firing plunger to the forward end of the
cocking sleeve, .

.. .and unscrew the firing plunger with a
spanner wrench,

Then, slide the firing spring off the forward
end of the cocking sleeve, . . .




. ..and remove the firing spring retaining
collar.

The firing mechanism has now been
completely disassembled into its component
parts. Clean these parts thoroughly. Then,
before reassembling the mechanism, . .

INSPECTION

. .Ingpect the firing plunger, the cocking
sleeve, and the firing pin casing for burrs,
eracks, or corrosion. Remove burrs withan
oil stone. Replace any cracked parts, and
lubricate with light oil. Do not get oil on the
inside of the firing pin casing which comes
in contact with the firing pin insulation.

Carefully inspect the firing spring and the
contact spring for cracks or evidence of
corrosion. Check the measured free length
of the springs against dimensions givenin the
blueprints or against the length of new
springs. I the springs are cracked or too
short, replace them with new ones. Re-
member, firing depends upon the strength of
these springs.
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Inspect the firing pin carefully. See that the
point is not bent or blunted. Strike the pin
against a metal surface and, by the quality
of its ring, make sure that it is not cracked
or broken, If the pin is damaged, replace it
with a new one.

In addition, inspect all the insulating parts
of the firing pin carefully. See that they are
free of grease or dirt which would injure
their insulating properties. It is important
that each of these parts, the insulating
washer, the insulating sleeve, and the in-
sulating collar, be in perfect condition to
assure a faultless electrical firing.

ASSEMBLY

When all the firing mechanism parts have
been thoroughly cleaned, checked, and lubri-
cated, and worn parts replaced by new ones,
the mechanism should be reassembled so that
a spare will always be on hand in the event
of failure or casualty. To do this, first,
reassemble the firing pin and firing plunger
subassemblies. To assemble the firing
B ...

. . .8lide the insulating washer (that's the
flat one) over the firing pin sleeve until it
seats against the firing pin shoulder.
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Then, mount the thrust bushing on the firing
pin sleeve with its smooth face forward
against the insulatinc washer. The other
side of the thrust bushing has a recess to
receive the firing pin casing, and thisrecess
must face the after end of the firing pin.

To reassemble the firing plunger assem-
h].y, & ¥ &

. . .place the firing spring retaining collar
over the cocking sleeve, seating it against
the cocking lug,

Then slide the firing spring over the cock-
ing sleeve and seat it against the collar.
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Serew the firing plunger onto the forward
end of the cocking sleeve as far as it will
go, compressing the firing spring.

And secure it by tightening the setscrew on
the firing plunger.

Now, to assemble the firing mechanism,
insert the asgembled firing pin through the
firing plunger end of the assembly so that
the thrust bushing bears against the firing

plunger,

With the firing pin in place, slide the firing
pin casing over the after end of the firing
pin rod and into the cocking sleeve. MNote
that the amall diameter end of the firing
pin casging is forward,
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Then mount the contact spring over the
firing pin ecasing.

Slip the firing mechanism lock over the
after end of the firing mechanism with its
slotted end forward. The cocking sleeve lug
fits into this slot.

Then place the cocking handle over the after
end of the flring pin rod and fit it into place
in the firing mechanism lock.

L Lok '-‘—i\'- i3 _5_ FEPPRTET Iy PIRTY y
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To lock the parts together, the securing nut
must be serewed on the end of the firing pin.
Place the smooth face of the insulating collar
against the cocking handle. The recess for
the nut must face aft,
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Serew on the securing nmut with a socket
wrench pressing down on the cocking handle,
or firing mechanism lock, to compress the
contact spring so that the securing nut can
catch the threads on the after end of the
firing pin rod.

To keep the parts properly aligned, hold
the firing pin with a wrench as you tighten
the securing nut. The nut must be drawn up
tight so that the firing mechanism will
fit properly into its recess in the breech-
plug.

To complete the assembly, serew the firing
terminal head onto the after end of the firing
pin rod. The firing mechanism is now
completely overhauled.

b FIRING
E TERMINAL
HEAD
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This little assembly does a mighty big and
important job. Keeping it in top condition
calls for almost daily disassembly and as-
sembly. Get to know this procedure well so
that you will be able to follow it rapidly at a
time when the safety of your shipandits crew
may depend on it.
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CHAPTER 13—DISASSEMBLY AND ASSEMBLY OF THE RECOIL AND
COUNTERRECOIL SYSTEMS—PART ONE

We have seen that the recoil and counter-
recoil svstems together absorb the tremen-
dous force of the gun’s recoil. . .

. .oand return the gun to battery guickly
and smoothly so as to facilitate rapidloading
and extracting and help the gun to maintain
its high rate of fire.

Both systems are filled with fluids which in
operation are subject to extremely high pres-
surgs. The recoll system is filled with re-
coil liquid and the counterrecoil system with
both air and oil. To prevent leakage of these
fluids both systems are made to precision
tolerances and are fitted with efficient pack-

ings.

To enable the gun to take full advantage of
its high rate of fire, both the recoil and the
counterrecoil systems must be properly and
painstakingly maintained.




To renew worn packings or to clean out any
foreign matter, burrs, or corrosion, it may
be necessary to disassemble one or both of
these systems.

To make the recoil system accessible for
dissassembly, it is first necessary to re-
move three parts of the gun; first, the front
gun shield or spray shield if the gun is
equipped with one; second, the rammer as-
sembly; and third, the rear plate of the gun
slide.

The spray shield must be removed to make
accessible the thrust blocks securing the re-
coil piston to the front plate of the slide.

The rammer assembly is removed so that
the rear plate of the slide can be lifted out
to permit removal of the recoil pistons from
the breech housing.
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Since the recoil system is filled with liquid,
it is a very good idea to drain the liquid be-
fore taking the system apart. Of course, if
yvou prefer to save vourself this exercise. . .

.« - sthe first step in the disassembly of the
recoll system is to remove the recoll liquid.
To do this, set the gun at zero elevation or
horizontal position and remove the recoil
vent and filling plugs located on the under-
gide of the housing and just aft of the operat-
ing shaft bearing caps. The recoil liguid will
drain out freely.

The system can be disassembled in two
gimple operations. First, thebuffer plungers
must be removed so that the pistons can be
backed out of the cylinders; second, the
piston rods must be detached from the slide
front plate so that the pistons canbe removed
through the after part of the housing. To
remove each buffier plunger. . .

. . JJirst remove its keeper screw. . .
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.« +and then ungcrew the buffer plunger with
a spanner wrench. . .

cosiand remove it from the gun. Do not
tamper with the needle valve adjustment. It
is set at the proving ground and should not
be chanzed. Having removed the buffer
plungers we are now ready to take oul the
pistons.

THRUST BLOGKS

The forward ends of the recoil piston rods
are mounted in thrust blocks on the slide
front plate. To free each piston rod pull out
the cotter key,

Rotate the piston rod clockwise until it has
been backed in free of the threads in the
thrusat block.
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ADJUSTING

GLAND

Remove the cotter keys and nuts securing
the thrust block to the slide and remove
the thrust block.

This enables us to reach the adjusting gland
nuts and to take off the gland.

' SS40JUSTING

FLANG NUTS

It's withdrawn over the end of the recoil
piston rod.

With the handle of a screwdriver, push the
recoil piston rod aft. . .
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. Juntil the piston ecan be grasped and
pulled out through the after end of the
housing.

Then remove the graphited-flax packing ringa
from the forward end of the recoil eylinder.

Clean the recoil piston and inspect it care-
fully for burrs, dirt, or corrosion.

THROTTLING
ROOVE

Clean and inspect the recoil cylinder, looking
for sediment in the throttling grooves.
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After the parts have been thoroughly checked
and cleaned, the recoil mechanism is as-
sembled. First, insert the recoil piston rod
into the recoil ecylinder and push it for-
ward. ...

i . .until the threaded end of the piston rod
;?"”ﬂ"" projects beyond the forward end of the
(A1 o

. : breech housing,

Now, to make sure leakage will be pre-
vented, carefully insert six new graphited-
flax packing rings. Their split ends should
be alternated.

ADJUSTING
GLAND

The packings are secured by the adjusting
gland, Slide this gland over the forward
end of the recoil piston rod. . .
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.« .and hold it in place with the adjusting
gland nuts.

o T ADJUSTING
_ GLAND NUTS

Then mount the thrust hlocks on the forward
end of the slide over the adjusting gland, Lock
each nut with its cotter key.

To secure the piston to the front plate of the
slide, rotate the forward end of the piston
counterclockwise until the piston rodthreads
cateh in the thrust block. Serew the piston
all the way forward in the thrust block
securing it with its cotter key.

With the piston rod in place, tighten the two
adjusting gland nuts uniformly to assure
proper seating of the packings.
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Next assemble the buffer cylinder in the
after end of the recoil cylinder. When it is
tight, replace the keeper screw. Note:
The copper gasket for the buffer cylinder
should be either annealed or renewed before
reinstalling.

Finally, elevate the gun to 65° degrees and
refill the recoil system. When it has been
filled and vented, replace the vent plug and
filling plug, This completes the assembly
of the recoil system.

You will remember that the compressed air
in the counterrecoil air chamber is subjected
to constantly changing and extremely high
pressures. If this air pressure drops
consistently from day to day, leakage is
indicated and the counterrecodl system will
have to be disassembled.

The first step in disassembly of any part of
the counterrecoil system is to secure the
safety link located on the top left-hand side
of the slide. The purpose of this safety
link. . .

208



.. .is to prevent the housing from crashing
againgt the slide rear plate when the air is
bled out of the counterrecoil air chamber.

To secure the safety link, slide it into the
slot in the housing and lock it in place with
its bolt.

Then with the air valve closed, unscrew the
air line connection plug which is located
underneath the after end of the housing,

Then open the air valve sufficiently to bleed
out the air. The plug is provided with a
bleeder hole s0 that theair canbebled slowly
out of the counterrecoil air chamber.
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Air lealkage ecan oceur in three places in the
counterrecoll system:

1. At the air valve.

2. Af the air line connection.

3. In the counterrecoil plunger packing.
These are in addition to possible leakages in
the differential system which we will con-
gider later. The first place to look for an
air leak is at the air valve. To disassemble
the valve. . .

. remove the air valve packing gland keeper
lug.

The packing gland around the air valve is
removed with a spamnner wrench.

Then unscrew and remove the air valve
ghaft.



Ta remove the plunger on the end of the air
valve shaft, drive out the keeper pin and pull
the plunger out,

Ingpect the air valve plunger for dirt and
wear. If it is worn, replace it with a new
or reground plunger.

Bemove the packing follower and graphited-
flax packing located part way inside the air
valve opening,

Inspect the packing follower and the graphited
fiber packing. Replace with new packing if
required.




To assemble the air valve, insert the plunger
in the end of the air valve shaft and lock it
in place with a keeper pin.

Next replace the gland packing and packing
follower inside the air valve recess. . .

« . .and serew in the air valve,

Slip the air valve packing gland over the
end of the air valve and screw it in place
with a spanner wrench. Do not set it up too
tightly. One turn after the face of the pack-
ing gland touches the packing follower is
sufficient,
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Note the projection on the end of the keeper
lug for the air wvalve packing pland. It
should be displaced outwardly from the gun
surface when assembled as shown in the
insert so that it will fit into one of the slots
in the gland nut and thus lock it in place.

The second place to look for an air leak in
the counterrecoil aystem is at the air line
connection. To take this out, loosen the
setscrew and remove the airline connection.

Remove the copper packing ring which re-
mained ingide the housing when vou removed
the air line connection and also the identieal
copper packing ring located inside the air
line connection itself,

Clean and inspect all parts of the air line
connection assembly, using a wire brush
and metal polish on the two copper packing
rings if neceasary.
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To reassemble this unit, anneal and replace
the copper packing rings.

AlR LINE
CONNECTION

Remember that this air line connection lock
came off when we removed the alr line con-
nection. Hold it in place. . .

»+.and serew in the air line connection.
Take up on the set screw on the lock after
the air line connection is tight.

Finally, screw the plug into the air line con-
nection.
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The third place to look for a leak is in the
counterrecoil plunger packing rings. Leakage
here is usually evidenced by loss of liquid
and protrusion of the differential piston.
To get at this packing the counterrecoil
plunger must be removed.

First, take out the keeper screw for the
support bar housing in the rear plate of the
gun slide,

Then using thistwo-piece spanner wrench. . .

« « Junserew the support bar housing.
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The support bar will eome out with the hous-
ing.

N
SUPPORT
4R

The support block located in the recess in
the support bar housing is sometimes dif-
ficult to remove because it is packed in
grease. The grease may be dissolved by
pouring diesel fuel oil or kerosene into the
support bar housing and allowing it to stand
for a while.

You then should be able to remove the
support block by tipping the supportbar hous-
ing up on end.

With the support bar housing removed from
the slide, we now can start to take out the
counterrecoil plunger. First remove the
getscrew from the counterrecoil packing
gland nut. . .
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.. .and ungerew the adjusting nut,

To pull out the plunger use this running bolt,

FOaNNIVE

BOLT ~,

The running bolt is screwed into one of the
small holes in the counterrecoil plunger.
Pull out the plunger. ;

Ungerew and remove the packing gland nut, . .
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. . -and replace it with a packing guide. The
purpose of this guide istoprevent scoring the
packings as they are removed.

This tool is used to pull out the counterrecoil

plunger packing assembly. You will note that
a bar is pivoted at one end of this tool.

Insert the pivoted bar of the pulling tool in-
side the chamber. Then turn the bar cross-

wise to hook it behind the packing ring as-
sembly.

Now with the clamp end of the pulling tool
braced against the end of the packing guide
take up on its nut. . .
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-+ -t pull the packing assembly out, Remove
the tool and lift the packing assembly out of
the housing,

The packing assembly consists of a forward
packing follower, five chevron packing rings,
a packing separator, four more chevron pack-
ing rings, and finally, an after packing fol-
lower, Clean and inspect all the parts care-
fully. If the packing rings are worn or
damaged, replace them with new rings which
have been soaked in neat’'s foot ofl at least
over night and preferably for about 3 days.

Remove the second support block from the
end of the counterrecoil plunger the same
way that the other support block was re-
moved from the support bar housing.

Also clean and inspect the counterrecoil
plunger and the interior of the counterrecoil
chamber. Check particularly for evidence of
oil in the chamber which will indicate faulty
packings.
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When faulty packings have beenreplaced, as-
semble the packing unit parts in proper
order.

The larger packing follower with a shoulder
ig the forward packing follower. Note the
rounded groove cut to receive the convex
face of the first chevron packing.

e SRR

Assemble five packing rings against the
forward packing follower,

Then add the packing separator. It is re-
versible and either side will fit the concave

face of the packing ring.
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Then add the other four packing rings with
their concave faces against the packing
separator,

Finally add the after packing follower. Be
sure that its grooved face fits up against the
convex face of the last packing ring.

PAGKING

Now insert the packing assembly through

. GLIDE
the packing guide unti] it bears against the v s
shoulder in the counterrecoil chamber., After "' -
the packing assembly is in place remove the . Ve

packing guide.

Screw in the adjusting nut only handtight. If
you tighten the adjustment nut too much the
chevron packing rings will be expanded and
will prevent the counterrecoil plunger from
pagsing through.




Replace one of the two identical support -
blocks inside the after end of the counter-
recoil plunger and the other in the support

bar housing.
|
|

I

Insert the counterrecoil plunger through l
the gland nut.

Raplace the keeper screw to lock the gland
nut,

Insert the support bar in the support bar
housing. . .
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...and mount the support bar housing in
the rear plate of the slide, seating the sup-
port bar in the end of the counterrecoil
plunger.

A mixture of white lead and tallow should
be spread over the threads of the support
bar housing before it is screwed intoprotect
the threads against rust.
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CHAPTER 14 —-DISASSEMBLY AND ASSEMBLY OF THE RECOIL AND
COUNTERRECOIL SYSTEMS—PART TWO
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We have seen how most of the leakage in the
recoil and counterrecoil systems can be
corrected. However, there ls one further
place in the counterrecoll system where
dangerous leakage may occur, . . .

. . .the differentinl system. The purpose of
this system, as we already know, is to pro-
vide a means for preventing the high-pressure
air in the counterrecoil chamber from leak-
ing out around the counterrecoil plunger.
This is done by the oil seal packing as-
sembly which we studied in chapter 3. The
dilferential system maintaing the oil in the
geal at a pressure that is always greater
than that of the air in the chamber, so that,
if there are leaks, it will be the oil that
leaks into the air chamber, and the air will
not leak out.

The position of the differential piston rod (or
differential plunger as it is often called),
indicates the extent of the oil supply within
the cylinder. If the plunger is flush with
the packing gland nut through which it passes,
the system is full of oil. As this oill supply
diminishes. . .

.+ Jthe piston moves out. If the piston moves
out consistently from day to day, leakage of
oil is indicated.



This 0il may be leaking intothe counterrecoil
air chamber.

Or, the oil may be leaking out past the dif-
ferential plunger. In either case, iftheleak-
ages goes uncorrected, the differential cvl-
inder may become empty, destroving the
pressure differential in the oil, so that air
can leak rapidly irom the counterrecoil air
chamber. To ecorreet such leakage, it is
usually necessary to disassemble the dif-
ferential system in order that we may in-
spect it and replace worn or faulty parts, In
taking this system apart, . . .

.. let’s first look at the differential eylinder
liquid valve located on the underside of the
after end of the gun housing. TIf this valve
leaks, it should be cleaned, inspected, and
repaired or replaced, In removing the valve,
we must first be sure that the safety link
is connected, and that the air is bled out of
the counterrecoil cylinder. Having checked
this, we proceed to bleed the cil out of the
differential cylinder. To do this, . . .

. .we first unscrew the cap from the dif-
ferential liquid valve.

LIQUID VALVE
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A bleeder tool having a screw-type plunger
is then screwed on inplace of the eap we have
just removed. The liquid valveislike that on
an automobile tire. It must be pushed in by
the plunger of this tool in order to let the oil
flow out.

Holding a bucket under the bleeder tool,
serew in its pluncer and drain the oil from
the differential eylinder.

When all the oil is drained, remove the
bleeder tool and then take out the two screws
holding the liguid valve keeper lug in place,
Unserew and remove the liguid valve.

If leakage is indicated in this wvalve, we
must take it apart. First, we unscrew the
plug inside the inner end of this valve.
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The plug, spring, and piston inside the
liquid wvalve will £all out as you tip the valve
up on end.

To prevent leakage, inspect the spring for
sipng of weakness and make surethatthe sur-
faces of the piston and valve seat are free of
dirt, burrs or corrosion. If the piston is
scored, replace it with a spare and later
grind the old one in its =eat. The grinding
is done. . .

. . .by inserting a serewdriver intothe recess
in the piston and grinding in the piston by
rotating it, using a fine valve-grinding com-
pound as an abrasive.

After a thorough cleaning to remove all the
grinding compound, assemble the wvalve by
first dropping the piston into the valve seat.
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Then insert the valve spring. . .

. - .and complete the assembly by serewing
in the plug. Be sure that the spring fits up
inside the recess in the plug so that the piston
will seat properly in the valve.

A copper washer was exposed when the
liguid valve was unscrewed from the dif-
ferential cylinder. The washer should be
annealed and cleaned thoroughly before the
valve is replaced,

Replace the copper washer in its seat and
screw in the liquid valve. Be sure that the
ligquid valve is screwed into the cylinder with
its open end in. Then secure the valve in
place with its keeper lug. If daily inspection
of the differential cylinder plunger indicates
that the plunger packing is leaking, the
plunger should be removed. To remove the
plunger. . .
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.. Jdoosen the differential packing gland nut
a couple of turns. To get at the adjusting
nut behind the gland nut. . .

\#Fﬂb'.ﬁ"."ﬂlfti-‘

N

. . uge the two-piece adjustine nut tool to
loosen the adjusting nut on the differential
plunger packing gland. . .

. . .and remove the adjusting nut.,

Pull the packing gland out over the endof the
differantial plunger.
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A ‘“‘packing-guide’’ is used to cover the
threads,

Pull out the differential plunger, using a
running bolt. The packing guide covers the
differential cylinder threads so that the soft
packing rings on the end of the plunger will
not be damapged. Remove the packing guide
after the plunger is pulled out,

Clean and inspect the interlor of the dif-
ferential cylinder. Look for cracks, burrs,
scratches or sediment which are likely to
damage the packing rings and cause leakage.

Then inspect and clean the chevron packing
rings on the piston. If the ringsare roughened
or worn, they should be replaced.
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Remove the packings by driving the tapered

pin out of the securing nut with abrass drift,

Then remove the securing nut,

Take off the packing spring. . .

. . .and slide off the spring housing.
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Then slide off the four chevron packing rings.

Finally, draw off the packing follower.

The front of the piston is provided with a
soft metal bearing shoulder, Be ecareful not
to score it while you are working on the
piston.

Clean thoroughly all parts of the differential
piston assembly, removing any rust and burrs
and inspecting all parts for eracks. Having
done this, we are ready to reassemble the
differential system. We start with these
parts of the differential plunger.
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Slide the packing follower over the end of the
plunger. Be sure that the grooved side of the
follower is away from the bearing shoulder.

Then, mount the four packing rings on the
plunger with their open sides away from the
packing follower. Newpackingringsarevery
stiff. If new rings are to be installed, they

should be soaked at least overnipht, and

preferably for 72 hours, in neets-foot oil,
before they are used. Remember that chev-
ron packings are always installed with the
open side against the higher pressure, sothat
this pressure will expand the ring and malke
a tight seal.

After the packing rings, we install the spring
housing with its open end away from the
packing rings and slide the packing spring
into the recess.

Now, screw on the securing nut, tighten it
all the way, and then back it off until the
tapered pin can be inserted. The plunger is
now completely assembled and is ready to
be installed in the differential cylinder.
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Place the packing guide over the threads in
the end of the differential cylinder and ease
the differential plunger in. After the plunger
is in place, remove the packing guide, The
packings on the differential piston serve to
prevent oil from leaking into the air chamber.

To prevent leakage around the other end of
the plunger, there is another set of packings
in the packing gland, that closes off the open
end of the eylinder. In ordertoinspect these
packing rings, the gland must be takenapart.

The gland nut is removed. . .

«..and the outer packing follower lifted
nut-i LI
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..permitting the five chevron packing rings
to be removed. Be careful not to damage
them.

Finally, remove the inner packing follower.

Inspect and clean thoroughly all the parts
of the packing gland. If necessary, replace
the chevron packing rings with new ones
that have been prescaked in oil. In reas-
gsembling this gland, . .,

o wofirst insert the inner packing follower with
its flat face in. . .
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Then insert the five packing rings, with their
open sides in, against the inner packing fol-
lower. Remember that the open sides of the
rings must face the oil pressure.

Insert the outer packing follower with its
grooved face toward the packing rings.

To secure the packing assembly, serew in
the gland nut hand-tight. This gland nut
now should prevent leakage around the
plunger. To prevent leakage around the gland
nut itself, . .

« » -A copper washer is placed inside the
differential cylinder opening. Clean this
washer with a wire brush and metal polish
and anneal it by heating it to red heat with
a blowtorch, and quenching it in water to clean
off the scale. Then, put the washer back in.
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Before putting the packing gland back in the
cylinder, back off its nut one complete turn
50 that the packing rings will not hind.

Then slide the agsembled gland over the end
of the differential plunger.

Slide the adjusting nut over the end of the
plunger and serew it into the eylinder.

Tighten the adjusting nut. Putall vour weight
behind the wrench, compressing the copper
wiasher to prevent leakage.
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To seat the packings snugly around the
plunger, screw up the gland nut until it is
again handtight, The proper adjustment of
this gland nut completes the overhaul of the
differential system. In this overhaul, we
have made all parts of the system oiltight.

To put the counterrecoil system in operating
condition, we must fill the differential eyl-
inder with oil and recharge the counterrecoil
air chamber until a pressure of approximately
1,650 pounds per square inch is reached,

Before starting to put in the oll, screw a
running bolt into the end of the differential
plunger and pull it all the way out to force
air out of the oil side of the differential
cylinder.

For pumping the oil, we use this standard
charging pump. Notice that the pump is hand
operated, and that the pump unit contains a
pressure gauge. (Note: The pictured pump
has been replaced with a newer, more effi-
cient, type.)

238



To fill the differential eylinder with ice ma-
chine oil, connect the threads of the oil charg-
tng line coupling loosgely to the liguid valve,

Pump oil through the line until it leaks out
at the looge coupling. This drives all air
out of the il charging line so that it will not
be forced into the differential eylinder.

Now, tighten the oil line coupling and pump
oil into the differential evlinder until the
plunger iz all the way in and the pressure
gauge on the oil pump reads 3,000 pounds.
The differential cylinder must be filled with
oil, in this manner, in order to sget the
packing.

To charge the chamber, comnect the air
charging line to the air line connection on the
other side of the gun. Open the air valve
and charge airuntil the counterrecoil eylinder
gauge reads 1,550 pounds. When this pres-
gure hag been reached, shut off the air
supply valve.
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Before disconnecting the air charging line,
close the counterrecoil air valve, . . .

« + +and bleed the air out of the air charging
line, using the bleeder at theair supply valve.

When the air charging linehasbeen removed,
replace the air line connection plug,

Then remove the oil charging line, replace
the bleeder tool and bleed oil out of the
differential eylinder aspreviously described,
Continue bleeding until the end of the ditferen-
tial plunger is flush with the packing gland
nut,
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Finally, remove the bleeder tool and replace
the liquid valve cap to protect the valve from
dirt and corrosion. When the safety link has
been diseonnected we have completed the
overhaul of the recoil and counterrecoil sys-
tems, Both systems have been filled and the
gun has been placed back in eommission.

When the 5'*/38 is firing, these two systems
working together must stop the recoil move-
ment of the gun and return it to batterv in a
fraction of a second, if a high rate of fire is
to be maintained.

The firing of each round creates f[orces
ranging up to 748,000 pounds which must be
absorbed by these two relatively small sys-
tems. Although they are extremely tough
and although their packings are built towith-
stand the high operating pressures involved—
wear will occur.

For this reason, it is witally important that
you understand these overhaul procedures
thoroughly so that you can maintain the gun
in efficient working order at all times.




CHAPTER 15—DISASSEMBLY AND ASSEMBLY OF THE SIGHT-SETTING
MECHANISM
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We have seen that the sightsofthe 5’/38 gun
are chiefly responsible for the aceuracy of
itas fire, and that the sight-getting mechanism
must, for this reagom, operate to a high
degree of precision.

If there is lost motion in any part of this
mechanism, the prisms in the telescopes
will not move the correct amount, and so will
cause inacecurate sight and deflection angles
to be get. This, of course, will result in the
gun being improperly aimed. Let's assume
that there is lost motion in both elevation
and deflection systems.

The loat motion may be within the sight-
getting mechanism housing, in which case dis-
asgsembly of the mechanism will be neces-

sary.

Or, lost motion may be in the linkages
from the housing to the prisms in the tele-
scopes. If it is here, disassembly of the
sight-setting mechanism will pot be neces-
sary. 8o, to save yoursell work, first elim-
inate the possibility of lost motion in these
linkages by checking each of the exposed
flexible couplings to see that they are tight.
If the lost motion is not in the flexible
ecouplings, . . .



. .theck the vernier couplings to each tele-
scope. The vernier couplings to the prisms
in the pointer's telescope are located at the
pointer's end of the elevation and deflection
erogs shafts, Make sure that the lock serew
on each of these vernier couplings is tipht.

The vernier couplings to the prisms of the
trainer's telescope are in the vertical shafts
within the trainer’'s handwheel bracket. To
check these, remove the insgpection plates.
At the left 13 the coupling on the vertical
shaft to the deflection prism. At the right
is the coupling to the elevation prism. See
that the lock screw is tight on each of these
vernier couplings.

Finally, check for lost motion in the azimuth
and elevation shafts. To determine whether
there is lost motion in the azimuth shait,
remove the inspection plate located just under
the deflection handwheel. This will expose
the bevel gears that connect the deflection
handwheel to the azimuth shaft. With these
bevel gears exposed, you can test for lost
motion in this shaft, To correct the lost
moation, . . .

.o Jfirst, try tightening the adjusting nut in
the azimuth worm wheel unit. This nut is
located hehind an inspection plate on the
elevating gear bracket at the point where
the worm on the lower end of the amimuth
shaft meshes with the worm wheel on the
deflection cross shaft. If this does not do
the job, we must check another adjusting
nut lacated in the azimuth bearing unit at the
point where the azimuth shaft leaves the
housing of the sight-setting mechanism. Since
adjustment of this nut involves disassembly,
we shall discuss it later.
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A similar adjusting nut at the lower end of
the elevating pinion bearing unit is reset to
remove lost motion at the point where the
elevating pinion meshes with the main sight
driving gear. The adjusiment of thisnutalso
involves disassembly and will be described
later,

If loat motion in the sights is caused at the
bevel gears that connect the elevation and
deflection ¢ross shafts to the vertical shafts,
a precision machine job, beyond the capacity
of the ship’s force, is necessary. For-
tunately, trouble seldom oecurs here.

If the lost motion is not found in any of these
linkages, the mechanism within the housing
must be disassembled. Before beginning the
actual work of disassembly, remove the
teleacopes.

Before any parts are removed, set the gun
at zero elevation, Setthedeflectionindicator
to read 300 mils and the sight angle indicator
to read 2,000 minutes. This must be done to
line up the scribed marks on the mechanism
parts so that they can be reassembled in
proper alisnment.



The first step in disassembly is the removal
of the securing bolts from the compensator
sliding bar bracket.

With the bolts removed, take the brackets off
the dial housing. Remowval of this bracket
provides access to the compensator sliding
bar.

To provide a handhold on the sliding bar,
serew one of the bracket mounting bolts into
a tapped hole on the underside of the bar.

Then pull the compensator sliding bar down-
ward to remove it from the dial housing.
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Next, remove the securing bolt from the dial
housing itself. . .

. - .50 that the dial housing can belifted away
from the main housing.

A flexible coupling in the elevating pinion
ghaft is detached by removing four cotter
keys and serews—two at the lower end of the
coupling, and two at the upper end.

The flexible coupling in the azimuth shaft is
removed in the same way.
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A check is made at this point to detect lost
motion between the main sight driving gear
and the elevating pinion., If lost motion is
found here, we must remove the elevating
pinlon bearing unit for disassembly.

To do this we must take off the housing
plate by unserewing the eap bolts.

The elevating pinion bearing unit will then
glip easgily out of its seat. Set this unit
aside for later disassembly.

We come back now to the azimuth shaft.
The upper shoulder of the flexible coupling
still remaining on the shaft is freed by drift-
ing out the taper pin.
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With the taper pin out, the upper shoulder d; :
the flexible coupling can be slipped off the
end of the shaft. .

By removing two cap bolts, take off the hous-
ing plate. This provides access to the azi-
muth shaft bearing unit. Removing the
housing plate. . . i

.+ -exposes the adjusting nut in the azimuth
ghaft bearing unit. This nut, as we will
see later, is adjusted to eliminate lost motion
in the azimuth shait. To disassemble the
azimuth shaft bearing unit, we must unlock
the adjusting nut by removing its keeper
screw.

The adjusting nut is removed,
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Free the azimuth gear bracket fromthe main
hovging. Then lower the azimuth shaft until
its bearing is clear of its seat in the main
housging.

B correr LoCK S
Sl waSHER silk

To disassemble this unit, unscrewthebearing
Incknut and remove the copper lockwasher,
the bearing itself, and a steel washer.

With the bearing removed, the azrimuth shaft
can be pulled out of the housing.

Remove the holts that secure the banjo tothe
trunnion clip.
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The banjo fits tightly on the trunnion clig
and must be jacked off. To do this, seat twt
of the dial housing gecuring bolts in the
jackscrew holes in the banjo. Tighten thess
bolts alternately a little at a time to fres
the banjo from the trunnion clip. Thenlift the
banjo off the clip.

The banjo is disassembled to inspect for losi
motion between the keyways on the sighl
driving pinion, and the keys on the worm
wheel. If lost motion is discovered, a nevw
worm wheel or pinion must be installed.

Slide out and remove the main sight driving
gear, The inner bearing surface that rides
the roller bearing must be inspected for
signs of corrosion or pitting.

Remove the roller bearing from the trunnion
clip. Inspect the rollers for signs of cor-

rosion and pitting. These rollers should be
cleaned and lubricated. '
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It is seldom necesgsary to remove the main
housing. However, if it nmst be taken off, it
can be freed from the cheek by unscrewing
the securing bolts.

Inspect the brass rubbing pad on the main
housing for excessive wear. This rubbing
pad is secured to the main housing andbears
against the underneath surface of the main
sight driving gear. Its purpose is to cause
the main sight driving gear to be held in
mesh with the elevating pinion. Wear on the
rubbing pad is caused by over-tightening of
the adjusting nut in the elevating pinion
bearing unit which causes the pinion to force
the driving gear too tightly against the rubbing
pad, and 80 to wear the pad downas the driving
gear moves. A worn pad must be replaced.
We have now completely removed the sight-
setting mechanism parts from the housing.
Before reassembling the cleaned and ad-
justed parts. . .

.. e must overhaul the elevating pinion
bearing unit that we set aside earlier. If the
bearings bind or the presence of water in
the housing ls suspected, the unit must be
disassembled. The first step indisassembly
is to drift out the taper pin securing the
coupling shoulder to the shaft. This permits
removal of the coupling shoulder and the
housing plate to expose the adjusting nut.

Remove the keeper screw and loosen the
adjusting nut with a spanner wrench,
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When the adjusting nut is removed, a loc
nut and copper lockwasher can be slipp
out.

The elevating pinion shaft is then driven
of its housing with a brass drift. After th
shaft has been removed, insert a large drift
in the pinion end of the housing and, with a
couple of light taps, forece out the two ba
bearings and their spacing sleeve.

Removing the parts of the elevating pinion
bearing unit completes the disassembly of
the sight-setting mechanism. After these
parts and all other parts removed from the
sight setting mechanism have been thoroughly
cleaned and lubricated, we are ready tobegin
the assembly operation.

We start nssembling with the elevating pinion
bearing unit. The initial step is to set the
housing around the shaft of the elevating
pinion {(as shown).
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Slip one of the ball bearings and the spacing
sleeve over the shaft. Drive the bearing to
ils seat in the housing with a brass drift.

Then slip the other ball bearing over the shaft
and push it to its seat in the housing. To
gecure these in place. . .

.. .crew the locking nut onto the shaft over
the lockwasher and then slip the adjusting
nut over the ghaft, . .

.- .and screw it in. The housing plate and
its securing collar are not put in place until
the unit is installed in the main housing.
The reason for this is to permit access to
the adjusting nut so that lost motion may be
eliminated.
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Before assembling the parts back in ik
housing be sure that the gun is still at zer ,
degrees elevation. Then place the sigs '
driving gear roller bearing on the trunnig
elip.

Set the main sight driving gear in positia
on the reller bearing. |

With the sight driving gear in place, positin
the elevating pinion assembly in the rub
housing. To mesh the elevating pinion in
proper alignment with the main sight drivin
gear. . .

. . .line up the zero mark on the clevatisg
pinion with the zero mark on the main sigh
driving gear.
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Rotate the driving gear clockwise until the
stops come approximately to the twelve

' o'clock and three o’clock positions. The

bearine unit is then temporarily attached
with two bolts. We are now ready to mount
the hanjo.

Before the banjo is mounted, a rough adjust-
ment is made to eliminate lost motion be-
tween the banjo bevel gear and the sight angle
handwheel shaft bevel gear. Thisadjustment
iz made by taking up on an adjusting nut
at the top of the banjo until the bevel gear
just leaves its bearing surface.

The purpose of this adjustment is to force
the banjo bevel gear out with the adjusting
nut 0 that when the assembly of the sight-
getting mechanism has been completed there
will be no play or lost motion between the
banjo bevel pear and the gight angle hand-
wheel shaft bevel gear. Unlike the other
adjustments, this one must be made by
trial and error, because it is impossible to
test for lost motion until the assembly has
been completed, and then, if further adjust-
ment §s necessary, the dial housing will
again have to be removed in order to get at
the adjusting nut on the banjo, When this
adfustment of the bevel gear has been
made. . .

.. -we are ready to mount thebanjo. The first
step 15 to set it on the dowel pin.
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The banjo is then secured to the trunnionh
screwing in the mounting bolts. These holly

are tightened in order evenly and a littleg
a time.

Then, to assemble the azimuth shaft, pam
the lower end through its hole in the housiy

Slide the steel washer, ball bearing, af
copper lockwasher over the end of i
azimuth shaft and secure them in plags
with the bearing locknut.

Then pull up the azimuth shaft until the
bearing is seated in the housing, . .
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...and secure the azimuth gear bracket at
the upper end of the azimuth shaft to the
housing.

The adjusting nut is then serewed on until
the shaft is seated in its bearing. Take up
iust enough to allow it to rotate freely without
play. This completes the azimuth shaft
agsembly,

To assure properalignment of the mechaniam
hefore putting on the dial housging, rotate the
gight driving gear until its stop is about two
one=hundredths of an inch below the stop
on the banjo. To malke this alignment, rotate
the bevel gear on the banjo until the stops
meet, and then back off one complete turn of
the bevel rear,

Again, see fthat the gpun is at zero elevation
and make sure that the deflection indieator
ig met at 500 mils, the sight angle indicator
at 2,000 minutes, and the range dial at
zero. When these adjustments are made. . .




. . .geat the dial housing, matching the holt |
at its lower edge with the dowel pin in the ma2& ¢
housing. This dowel pin serves to guide th
dial housing to its proper position over i
main housing.

With the inspection plate near the deflectiz
handwheel removed, the bevel gear on ths
deflection handwheel shaft is lined up wilh
the teeth of the bevel gear on the azimuil
shaft. After this has been done. . .

INSPECTION PLATE
L) RENOVED

. . .the dial housing is pushed inboard and
secured temporarily by three of its mount.
ing bolts and the inspection plate put back
in place.

With the dial housing in place the sight
angle handwheel shaft bevel gear is now
meshed with the banjo bevel gear which we
set roughly by means of the banjo adjust-
ing nut when we mounted the banjo. Before
securing the housing permanently, test for
lost motion between these gears by holding
¢ the elevating pinion and moving the sight
SIGHT ANGL R RO angle handwheel a little in each direction,
MHANDWHEEL ! A The elevating pinion should move at the

' e game ingtant the handwheel is turned. All
other sources of lost motion have now been
eliminated. So, il there is any lost motion
between the handwheel and the elevatio
ghaft it must be at this point. If the rough
adjustment we made has resulted in lost
motion between these bevel gears, of if it!
causes them to bind, the dial housing must
be removed so that the adjusting nut can be
taken up or slacked off to get the proper
adjustment. When these twobevel gearshave
been properly adjusted. . .
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. . ;the dial housing is permanently secured
by tightening all of its securing bolts.

To prevent any lost motion between thebevel
gears, this adjusting nut at the end of the
azimuth shaft is taken up and secured by its
keeper screw, We are now ready to couple
to agimuth shaft to its lower seetion,

The deflection cross shaft must be lined up
properly before the couplings are installed.
The alignment is checked through a peep
hole on the elevating gear bracket to the
left of the azimuth cross shaft.

Remove the plate at the front of the elevat-
ing gear bracket and the peep hole plug at
the side. The lower section of the azimuth
shaft is then turned until a scribe mark
on the azimuth cross shaft wormwheel
matches up with a seribe mark on the edge
of the peep hole. Then, toinstall the azimuth
ghaft flexible coupling, . . .
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. » .8lip the housing plate over the end of the
shaft and bolt it on.

Secure the upper shoulder of the flexible
coupling to the end of the azimuth shaft by
its taper pin.

The flexible coupling is then secured to its
upper shoulder and to the lower section of
the azimuth shaft.

Before securing the elevating pinion shaft’
to the elevation shaft by its coupling, re-
move any lost motion between the elevating
pinion and the main sight driving gear by
taking up on the adjusting nut. This adjust.
ing nut is tightened until lost motion is
eliminated. Do not make it so tight it will
bind, When properly adjusted, set it with
the keeper screw. When lost motion s
eliminated. . .
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.. .the housing plate and coupling shoulder
are set in place on the shaft. The shoulder
15 secured to the shaft with a taper pin. . .

c.oand the housing plate is secured by the
cap bolt.

The elevating pinion shaft is then connected
to the elevation shaft by the flexible coupling.

The compensator sliding bar with a holt
attached for a temporaryhandhold is inserted
through the opening in the dial housing.




N

And the pin on the inboard end of the sli :
bar is seated in the elbow on the compensa
screw,

:
|
|

The ears of the sliding bar are seated in

groove of the sliding worm with the aid of @
gerewdriver,

The sliding bar is then pushed upward to
gage this slot on the sliding worm, and
temporary handhold bolt is removed,

When the compensator sliding bar bracket is
secured to the dial housing by its mountis
boits, the reassembly of the sight-seltiz=
mechanism is completed.
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Once again, check the sight angle and deflec-
tion dials. To check the setting of the de-
flection indicator dial, turn the deflection
handwheel to match up the scribe mark on
the azimuth shaft worm wheel with the seribe
mark at the edge of the peep hole.

e o L |
The deflection indicator should now read e EorrL £6TION b
500 mils. If it does not, adjust it by means < S INDICATOR = 500 MiL
of the vernier coupling on the deflection dial
shaft.

The setting of the sicht angle indicator dial
ig checked by turning the sight angle hand-
wheel counterclockwise until the stops pre-
vent further turning. The handwheel is
then turned in the reverse direction one
complete revolution. At this time the sight
angle indicator dial should read 2,000 minutes
and the range dial zero vards. If these dials
are off. . .

.. adjust them by setting firat the vernier
coupling on the range dial shaft and then the
vernier coupling on the sight angle dial
shaft. When these seitings have been made,
the dials, the handwheels, and the prisms
will be in correct adjustment. Finally,
replace the telescopes and check for mis-

|
LEJ
‘_K_Ymkf- ANGLE

alignment and lost motion in the sights and VERNIER —or
teleacopes asg outline in OP 735,
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The sights are the eyes of the gun. To track
a target accurately, the sight-setting mechan-
ism must function smoothly and precisely at
all times. We have seen that even errors d
thirteen one-hundredths of one percent can-
not be tolerated. To correct such an errar
the compensator screw mechanism is pro-
vided. With such a high degree of precisio
required of the sight-setting mechanism,
lost motion in its gearing cannot be allowed,

POINTER TRAINER

To maintain the gun, so that when the
pointer’'s and trainer’s sights are on the
target a hit will be assured, it is essential
that the gunner's mate should be thoroughly
familiar with the sight mechanism overhaul
procedures.
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