


PREFACE 

This publication has been designed to provide enHsted men assigned 
to the 5" / 38 gun with a self-study, on-the-job training source for s hipboard 
use. This information has been (lerived from strip films SN 1554 series-
5" / 38 Gun Mount, Mk 30, SN 1554 serles- 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 
strip film from which the chapter was derived. Section titles clearly 
define tbe material to be found therein. The material itself Is p1·esented 
In a simple step-by-step format and can be used In part or as a whole. 

Fil-st Edition 1965 

i 



TABLE OF CONTENTS 

SECTION A - 5" / 38 Gw1 Mount, Mk 30 

Chapte< Page 

1 Genernl introduction . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . l 
2 lnt«xtuctlon to the gun assemblies . . . . • . . . . . • • . . • . . . • • . . 14 
3 Function or the breech mechanism . . • . . • . . • . . • . . . . . . • • . . 26 
4 Ftu1ctlon of the !Ir ing mGChanism. . . . . . . . . . . . . . . • • . . • . . . 45 
5 Ftu1ct1on of the recoil and eow1terrecoil systorns . ... . • .. , . . . 64 
6 lntrocluctlon to the moW>t assemblies . . . . . . . . . • . • . • . . . . . . 82 
7 Functloo of the stand and carriage assembly . . . . . . . . . . . . . . . 99 
8 Function of the sights • . . • • . . . . . • . • • . • • . . • • • • • . • . . • . UO 
9 }'\u1ctlon of tho toot firing and firing stop mechanisms .•. . • .. .. 132 

10 Disassembly of the breech mechanism .. ... . . ... ... ... ... 144 
11 Assembly of tho breech mechanism • . . . . . • . . . . . . . . . • . • • • 168 
12 Disassembly and assembly of Ille firing mechanism . . . . . • . . . . 189 
13 Disassembly lUld assembly of the recoU and counterrecoll 

systems-part one . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . 200 
14 Disassembly and assembly of the r ecoil and counterrecoll 

systems- part two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224 
15 Dlsaasembly and assembly of the slg·ht setting mechanism· . .... 242 
16 Disassembly and assembly of the foot firing and firing stop 

n1cchanisms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265 
17 Routine maintenance procedures-Part One ........... . .... 281 
18 Routine ma.\nten:mce procedures-Part Two· . . . . . . . . . . . . . . . 308 
rn Operational casualties .. .. .. .. .. .. • .. • .. . .. . .. .. 319 

SECTION B- 5"/38 mount rammer-Northern pump company type 

Chnpter 

20 Introduction. . . . . . . . . . . . . • . . . . . . . . . . • . . • . . • . . . . . . 337 
21 Theory of operation. . . . . . . . . . • . . . . . . • . . . . . . . . . . . . • . 361 

SEC'l'ION C - 5" /38 l.'rojcctlle hoist, M.k 2 

Chapter 

22 Valve block-Removal and disassembly ..... . • .. • . . , . . . .. . 383 
23 Valve block-Reossembly and replacement · . . • .... . , ...... 407 
24 Control unit-Removal and disass embly . . . . . . . . . . . • . . . . . . 425 
25 Control unit-Reassembly and replacement . • . . . • • . • • . . . . • . 442 
26 Control tmit-A<ljustment ............. . .... . .. . . .. . . . 460 
27 Adjustments- P3rt One .. . . . . ....... .. . • .. • .. • . . , ... 473 
28 Adju.stments- P:u-t 'I\vo .•. . ....• . •.. • .••..•..•.. .. .. 495 
29 Maintenance· . . . . . . . . . . . • . . • . . • . . . . . . . . . . . . . . . . . . 517 

u 



SECTION A-5" /38 GUN MOUNT, MK 30 
CHAPTER 1-GENERAL INTRODUCTION 

Until a few years ago naval gunnery had but 
one main Objective-Uie 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 
a.n offensive weapon, a new dimension \vas 
added to naval warfare. New and highly com­
plex problems in gunnery and fire control 
were created and had to be solved. New guns 
bacl to be developed and added to the armament 
of fighting ships. 

Among these were rapid- fire antiaircraft 
machine guns that proved to be very effective 
against close-In dive bombers and to1·pecto 
planes. 
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But t hese lighter weapons were limited in 
range and could not reach up far enough to 

.• hit high-level bombers . 
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The single purpose heavy caliber turretguns 
that were already in use had the range neces­
sary for these high altitude targets, but could 
not be elevated sufficiently to hit them. Also, 
these large caliber guns could notfire r apidly 
enough to be effective against fast moving 
targets. 

And so a new weapon was required; a dual 
purpose weapon that would pack sufficient 
wallop and would reach out and break up tor­
pedo plane attacks before they came in; that 
could deliver this punch high 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 elevating ability, long range, and 
r apid fire. 



It is used in the fleet to destroy enemy air­
craft, ... 

. . . to sink enemy sur face ships, and for 
shore bombardment. 

This is what we mean when we call t he 5" /38 
a dual purpose gun. lt can be used effectively 
against both enemy aircr aft and enemy sm·­
face ships . 

This gun is mounted ina variety of assemblies 
depending upon the type of ship. As tbe main 
battery for destroyers it is generally installed 
as an enclosed or semienclosed single mount. 
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When mounted in enclosed !\\in mounts this 
gun Is used as the main battery or some light 
cruisers ... 

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

Ah·craft carrier s also depend on tlie 5" / 38 
for their own protection. 

Although the 5" / 38 gun ls used In a variety 
of assemblies, we have selected for study the 
basic single Gun Mount, Mk 30. 



This gun's maxtmumhorizontal 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 ceillngof37,000Ceet, enables 
us to destroy high level planes before they are 
able to clellver an attack. 

Powde1· Is SUJ)plied to the gw1 In a metal cat'­
trldge cnsc. This powder, when Ignited, ... 

. . . sorves to propel the projectile, which Is 
itself rilled with high explosives. For anti­
aircraft firing the time ruze ln the nose orthe 
projectile can be set .. . 
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.. . to detonate its explosive charge at any 
desired point during flight. 

The use of time fu.zes greatly increases the 
effect iveness of the fire against aircraft 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. 

The project iles are carried up tothegunby a 
power-driven proj ectile hoist. An interest ing 
feature of this hoist is that it automatically 
s ets the time fuse as theprojectileiscarried 
up. Thjs eliminates the necessity for another 
man and much equipmentandpermltsgreater 
rates of fire than would otherwise be possible. 



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

Five inch guns are generally assembled in 
enclosed mounts. 

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

The gun proper is assembled on a base r ing. 
This in turn is mounted on the stand, a heavy 
casting bolted to the deck. To permit freedom 
In training the gun the base ring Is separated 
from the stand ... 
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... by horizontal and ve1·tical roll er bearings. 

Secured to the stand is an internal ring gear 
called a training circle. This training circle 
remains stationary . . . 

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

Secured to a platform on the base ring are 2 
carriage cheeks. These cheeks, which s up­
port tile gun on the mount, are much higher 
than those found on a single purpose gun. 
This additional height permits the gun to be 
elevated to tile high angles demanded for 
antiaircraft fire. 



Trunnions, fitting in bearings, support the gun 
in Ille carriage cheeks. 

The trunnion bearings allow tile gun to be 
moved easily and accurately in elevation at 
all times, even wllen the bearings are absorb­
i.ng part of the shock of the gun's r ecoil. 

The trunnions themselves are part of the gun 
slide which supports the gun and provides a 
means for elevating and depressing the barrel 
ln order to direct it at a target. 

Carried within the slide are the bat-rel and 
breech housing . 

IJ!fJiB1J 
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The barrel is joined to the bl·eecb housingby 
bayonet threads ... 

. . . and is secur ed by a locking key. 

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

One of the features of the 5" /38 isa vertical 
sliding wedge breechplug. This plug is 
operated automatically by the breech mech­
anism and is largely responsible for the high 
rate of fire that makes this gun an ideal 
antlairc1·aft weapon. 



Tbls breechplug is guided by vertical grooves 
in the breech housing. Riding in these grooves 
the plug Ls 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 
posltloncd In train by means of a training 
mechanism. 

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

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

This elevating system together with the high 
carriage cheeks enables us to elevate Uils 
gun to the ext r emely high angle or 85° ... 

. . . and to depress it to 15° below the hori­
zontal. 

So far we have considered the gun being moved 
manually by the pointer' s and trainer's linnd­
wheels. In many cases, on small ships 
particularly, the roll and pitch are so {\Teat 
that n man doesn't have tbe strength to position 
the gun as rapidly or accurately as is required 
to follow the target. 

.. 



To ove1·come this dlrtlculty, every 5"/38gun 
is equipped with a power drive. In additionto 
assisting the pointer and trainer in control­
!~ the gun this power drive can receive 
signals automatically from the ship's fire 
control system. This allows the gun to be 
positioned automatically and to fire at targets 
that are out or 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 ngainst airplanes and sur­
face craft-a gun which can fire high explo­
sive 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 accurate, 
powerful, and dependable. 

13 
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CHAPTER 2-INTRODUCTION TO THE GUN ASSEMBLIES 
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As a dual purpose weapon the5"/38gunmust 
fire rapidly and effectively upon both enemy 
alrcra!t and enemy ships . To meet the de­
manding requirements of this dual purpose 
fire ... 

. . . the mount is designed to give a high angle 
of elevation to the gun and to train and elevate 
it rapidly and accurately. To get a rapid rate 
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 itsell Is designed to 
facilitate rapid loading and !Iring. To load 
the gun a rammer spade Is driven by an 
electrohydraulic r ammer mechanism. To 
close the breech securely and quickly for 
tiring, the gun Is equipped with a vertical 
sltdlng 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. To load the 
gun, the breechplug must be lowered to the 
breech open position, ancl the rammer spade 
must be retracted and dropped to Its lower 
(or i·ammlng) position. 

The gun ls entirely automatic In operation -
except that Ute ammunition must be placed 
manually In the loading tray . 

. . . and a control lever must be tripped man­
ually to start the rammer spade forward. The 
spade ls moved forward hydraulically push ing 
the round Into the gun chamber over the 
lowered breechplug. As the round ls seated, 
the plug Is unlatched and the rammer Is locked 
in the forward position. 

When the breechplug is unlatched It springs up 
to close the breech by wedging the cartridge 
into the chamber. The plug pushes the ram mer 
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 recoil within tho slide. The 
recoil movement is absorbed quickly and 
unlocks the rammer . .. 

. . . causing the ramrner spade to be hydrau­
lically retracted. The spade rides an on the 
upper surface of a cam plate. 

The r ecoil energy absorbed by the mount Is 
then used to return the gun to battel'Y nnd to 
lower the breechplug, automatically opening 
the breech and extracting the !Ir ed ca rtrldge 
case. 

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



To sum 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 cartridge 
case as it enters the chamber. As shown in 
the view at the right, the breechplug i::; then 
moved up to close the breech by wedging the 
cartridge into the chamber. Then as the gun 
recoils, the r ammer spade is moved aft in the 
upper position. The spade is left in the upper 
position so that when the breechplug has been 
moved down to open the breech the fired case 
can be ejected over the loading tray. 

The vertical motion of the breechplug within 
the breech housing ts accomplishect by the 
action of an operating shaff. This shaft is 
rotated 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 
shall Investigate, later, how the rotary motion 
of the operating shaft is transformed to 
vertical movement of the breechplug. 

We stated that during counterrecoil the 
b1·eechplug is automatically lowered to open 
the breech. This is accomplished by the action 
of the operating shaft cam plate on the op­
erating shaft crank. As the opernting shaft is 
carried forward by the beech housing during 
counterrecoil, the cam plate e13gages a toe on 
the crank rotating the shaft to pull the breech­
plug down. 

17 



18 

Each tlme the broechplug Is lowered, it Is 
latched down by the action or the extractors 
to k~ the breech open against the foree or 
the operating spring until the next round can 
be rammed Into the chamber. We will examine 
this latchlng action of the extractors In 
greater detail later. For the present it Is 
sufficient to remember thnt when the lips 
at the top or the extractors are aft (as shown 
here) the breechplug is latched In the open 
position. When the lips arepushedforwardby 
the rim of a cartridge case entering the 
ch:lmbc1· the brecchplug Is unlatched so that 
It can close the breech. 

Now, let's see how the motion or the rammer 
i;pade ls controlled by therammer mechanism 
which consists essentially of a piston con­
tah1ed In n closed cylinder. This piston is 
moved Core and alt hydraullcally. Tho rnmmer 
spade Is secured to the alter endortho piston 
rod by a c1·osshead arrangement. Thus the 
rammer 11pade is moved fore and aft by the 
action or the hydraulic piston. ln addition to 
this fore and aft motion .. . 

. . . the ro.mmer spade has a limlte<I vertical 
motlon within the crosshead arm. It can 
move u1> and down between the position shown 
here and that indicated by the dotted lines. 

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



In this view the arrows indicate the path 
around the cam plate followed by the plunger 
during the operating cycle o! the rammer 
mechanism. 

We will not study the action of the hydraulic 
operatlng mechanism in further detail here 
since to stucly the mechnnlcn.l features of the 
rammer oporatlon we will be lnterested only 
in the controls that operate the hydraullc 
mechanism. The hydraullc 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 ln the ram stroke, and 
up, to retract the rammer. The lever latches 
down ln the ram position when it is depressed. 
So, to make the rammer retract automatically 
a retracting-cam-follower is keyed to the 
control shaft. 

This cam follower Is pushed up to the 
"retract" position by a "retracting cam" 
secured to the safety link bt·acket on top of 
the breech housing. The retracting cam en­
gages the cam follower to retract the ram­
mer as it ls carried aft during recoil. 

The rammer spade Is normally held down in 
the lower position within the crosshead arm 
by a spring and plunger. In this position the 
spade Is ready to ram a round Into the gun 
chamber. 

19 



Now that we l\!\ve seen bow the breechplug 
and the rammer spade are controlled, let's 
review the operating cycle or 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 tho breech open 11oslt!on). When 
the projectile and the cartridge have been 
mnnually placed In the loading tray ... 

20 

. . . the rammer operat~ lever Is pusbed 
down to the "ram" position. This nctlon 
cau8CIJ the hyd,.aullc system to move the 
ram mer spade forward to 1·ant the round Into 
the gun chamber. As the spade rldesforward 
the plunger latch is forced ln against its 
spring by a cam surface cut In lho 1·e:11· of the 
rammer cam plate and rides on the raccot 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 ope1·atlng 
sprlne, to close the breech, It pushes the 
rammer spade up "'ithln the crosshead arm. 
The plunger latch on the rammcr spade rides 
up free of the ranuner cam plate and Is pushed 
out by Its spring. The latch then e~ges the 
latch pin lever. The puri>ose of the latch pin 
lever Is to cut off the hydraulic power to the 
ramn1er system. 



The rammer Is latched in the forward position 
to hold the round in the chamber unttl the 
breechplug has closed the breech. To see the 
latch arrangement more clearly we w11l cut 
away the top of the breech housing. 

The rammer Interlock latch is mounted in the 
top of the breech housiog. It is held In the 
pall\ of the rammer cros sllead by a spring. 
As the rammer comes forward In the ram 
stroke the cam s u1·face on the crosshead 
latch lug pushes the rammer Interlock latch 
back into tho breech housing against its 
spring. 

Then, when the rammer has come all the way 
lorward the spring pushes the lnterlocklatch 
into a recess ln the crosshead latch lug . The 
ranuner is thus latched securely In the for­
ward pos!tlon. 

Now let's see how the rammer Is unlatched 
and retracted when the round is fired. During 
the first part of the recoil movement the 
bre<!ch housing carries the rammer spade 
art with it. It Is this action, as we shall now 
see, that unlatches the r ammer and causes 
It to be retracted. 

21 
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The ranuner, the rammer Interlock latch 
and the breech housing all move alt together 
within the slide as the gun recoils. The 
rammer Interlock latch r1des over a pro­
j ectlng cam surface on the rammer cam 
plate, which Is secured to the sllde so it 
does not move during recoil. 

The Interlock latch is cammed back Into the 
breech housing compressing Its spring. The 
latch Is thus withdrawn fromtherecesslnthe 
crosshead latch lug and as a result the rnm­
mer Is freed so that it can be 1·etracted. 

To retract the rammer automatically, the 
rammer control shaft Is positioned by the 
action ot retraction cam on the retraction 
cam follower. This retraction cam Is mounted 
on tot) of the breech housing and Is carried 
aft with the housing to engage the cam fol­
lower during recoil. The 1·ammer control 
lever has only two normal positions. It can 
be latched down to cause the ramlner 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 or the retraction cam on the cam 
follower unlatches the control lever from the 
ram position so that it can spring up to the 
retract position. The valve system of the 
hydraulic rammer operating mechanism ... 

. . . is now set to retract the rammer spade. 
The rammer spade is moved aft In the upper 
position because the projecti.ng plunger latch 
rides on tbe upper surface of the rammer cam 
plate. 



The rammer spade is thus retracted all the 
11'ay a.It 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. 

ln the !Idly retracted position Ille plunger 
latch rests only on a lug formed on the ram­
mer spade release lever. Thus by actuating 
the release lever, the spade can be dropped 
lo 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 counterrecoll system arc 
provided. The recoil system Includes two 
recoil cylinders whose position In the breech 
hOuslrc Is indicated here. These cylinders 
are liquid filled and ride over pistons to buff 
the recoil and counterrecoil movements of the 
gun hydraulically. 
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Between the recoil cylinders within the breech 
housing is the counterrecoil system. This 
system consists ofa coinpressed air chamber 
in which Is seated the counterrecoil plunger . 
The counterrecoil system bas three functions; 
first, as the housing comes aft in recoil, the 
air chambe1· rides over the plunger further 
compressing the air i11 the chamber. This 
action absorbs part of the energy ofthegun's 
recoil; second, when the recoil movement 
has been stopped, the con1pressed air returns 
the breech housing ancl gun barrel to battery 
operating the gun assemblies automatically; 
third, it holds the gun "in battery" . 

Ttte 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 force of the compressed air 
against the plunger then hOlds the hOusing 
and gun barrel in battery position. 

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

The action of the extractors is so forceful that 
the case is ejected back over the loading tray 
and passes out of the gun, riding under the 
rammer spade. 

24 



Tbe rammcr spade r elease lever ls then 
tripped. The Jug on the lever is withdrawn 
from under the plunger latch and the rammer 
spade is forced down to the lower position 
'l\ithin the crosshead arm by Its spring and 
plunger. The cycle 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 tbe gun as­
semblies working together . Thegunisonlyas 
good as the sum or Its parts: the breech 
mechanism, the rammer, the recoil system 
and the counterrecoll system. Each one of 
these gun assemblies must be kept in good 
working order II the gun is to fire rapidly 
and elfectively at all times. 

25 



CHAPTER 3-FUNCTION OF THE BREECH MECHANISM 

2.6 

A hundred or so years ago, gunnery was a 
very simple matter. In those days, a gunner's 
mate could take lire easy, wttb never a care 
about devices like breech mechanisms-for 
the very good reason that the1·e weren' t any. 

A gun was little mo1·e than a piece Of pipe 
that was closed at one end. To load it, you 
rammed some powder into the muzzle, and 
followed this up with a common ball or any­
thing else that happened to be lying around. 

Firing involved striking a fiint, lighting a 
fuse, and waiting until you hear a loud 
"BOOM"! 

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



But modern guns are lo:tded from the afte1·or 
breech end. This means that this end must be 
opened to allow the round to be placed in tbe 
gun chamber and closed tightly when actual 
!iring occurs. 

To open and close the breech, a movable plug 
is required. This plug, and the parts that 
operate it, arc called the breech mechan~m. 

In the case of guns wlllch fire fixed or semi­
flxed ammunition, the breech mechanism 
usually does an aclditional job: that of actuat­
ing the extractors to get rid of the firecl 
cartridge 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 or fire. The 5"/38 is able to 
develop an extremely high rate of fire, ... 
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... largely because of the rapid and automatic 
action of Its breech plug, which Is a vertical 
sliding wedge that moves ~ to close the 
breech, and down to open it and cJcctthe fired 
cartridge case:--

In normal operation the breech mechanism or 
this gun Is automatic . This heart of this 
mechanism is an operating shalt, secured to 
the bottom of the breech housing just forward 
of th e breechplug recess. This shaft controls 
the vel'tlcnl motion of tl)e plug. 

Two parts p1·ovide automatic opontlon. F'lrst, 
an operating spring, secured to the bottom of 
the bi·eech housing just aft of the opci-ating 
shaft. This spring l'Otates the shaft lo raise 
the plug-closing the breech. 

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



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

. . . will move the l ever . And when this gun 
~. It really means business! So - unless 
you have a cast Iron chin, it's a good idea, 
before using U1e hand lever, to cut out the 
automatic features which would rotate the 
shaft. To prevent the shalt from rotating, ... 

. . . a cam plate rotracto1· 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 "S"- 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 
is automatic. To study this automatic op­
eration in detail, we set tl\e cam plate 
1·et1"actor lo "A"-tho automatic operatitlg 
position. 
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When the ehlp ls Jl2!. in a combat area-you 
may find the breeeh closed. To open the 
breech to load the initial round, the plug 
must be lowered manually with the hand­
operallng lever. But, wllen you attempt to pull 
art on the lever you will flncJ lhnt tho breech­
plug Is locked. 
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The plug Is al ways locked to close the breech 
by the "salvo latch". This latch Is a sntety 
device that prevents opening or tho breech 
while an unfired round is In tJ1e chamber. It 
must be tripped before the plug can be 
lowered. After tripping tho latcll ... 

. . . the breech can be opened by the hand­
ope1·atlng lever. This lever, thru linkage, 
rotates a latch bell crank mounted In the 
bottom or the right sidewall or the slide. The 
latch bell crank, lo turn, engages the hand­
operatlng crank on the right end of the 
operating shalt and causes the ehalt to rotate. 
This rotary motion or the operatl~ shaft 
causes the breech plug to move down In its 
verllcal grooves in the breech housing. 

A crank on the shaft, called tho "central 
arm", transforms the rotary motion or the· 
shaft to vertical motion of the breechplug. 



A pin, passing thru the two segments or 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 bottom 
of the plug. As the central arm is rotated by 
the operating shaft, ... 

. . . the baa ring 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, which a1·e located In the 
recesses In the breech housing at either side 
of the breechplug. The extractors hnve two 
functions: to hold the breecbplug In the 
lowered position so that the round can be 
rammed Into lhe chamber; and to extract 
and eject the fired cartridge case. Let's see 
how the extractors hold tile breechplug. 

0 U·tf!'ll1L&j 
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In this cutaway view we have removed the 
breechplug to show bow 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 a!te1· end of the 
slot. A spring loaded plunger ls mounted in 
this hole In order to hold the extractor outer 
lug In the forward position in the slot. 

Here we can see more cleal'ly the 1·elation of 
the extractor to the breechplug. Whereas the 
~ lug rides in the kidney-shaped slot in 
the guide plate, the inner lugontheextractor 
rides In a cam way cut in the side or the plug. 
When !lie plug is lowered, . . . --
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... the bottom of the extractor is pushed for­
ward by the pressure or the spring on tbe 
outer lug. The Inner lug Is pushed forward 
through the horizontal portion of the camway 
Wllil a Oat surface on the bottom of the inner 
lug seats on the flat surface of the pallet 
which forms the bOttom of the horizontal part 
of the cam way. This contact bolds the breech­
plug down. 

The breechplug Is 1·eleased when a round is 
rammed Into the chamber, because the rim 
of the cartridge case engages lips at the top 
of the extractors. 'l'he extractor lips are 
thus moved forward .•. 

. . . and rock the extractors to unlock the 
breechplug so thnt It can be moved up by the 
operating sp1·ing to close the breech. 

'l'bls rocking motion moves the bottom of the 
extractor aft. This in turn moves the inner 
lug aft in the breechplug camway, and the 
plug is released when the Inner lug rides off 
the Oat surface of the pallet. 

<h«ir..t. 
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The breechplug can now be moved up by the 
action of the operating spring. Thls sprlngis 
compressed every time the breechplug is 
lowered. 

The operating sbaft is rotated because the 
force of the compressed spring ls transmitted 
thru a rod and chain to a cam on the operating 
shaft. 

When the shaft rotates, the cam action of the 
bea1·lng blocks raises the breechplug. 

We mentioned earlier that when the gun is 
fired, the breech must be completely sealed. 
For thls reason the grooves In the breecb­
plug guide plate have a slight forward tilt, 
and, as the plug is raised, ... 



. .. the Inclination of the grooves forces the 
plug slightly forward. This forward molionof 
the plug ... 

. . . wedges the carcridge tightly into Its seat 
in the gun chamber to seal the breech. You 
can sec 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 tile operating shaft by engaging 
a lug on the bottom of the operating shaft 
crank. As the operating shalt crank com­
pletes Its rotation in closing the breech, this 
lug e~ages a pawl on the salvo latch ... 
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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 is held 
in compression between the salvo latch pawl 
and a 1>lunger \\11ich bears agalnsla retaining 
pin secu1·ed to the br eech 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 Is 
locked, the 1>awl is pushed open, so that the 
salvo latch can engage the lug on the crank. 
But, once the salvo l atch is unlocked, the pawl 
is snapped closed by the spring to prevent 
the latch from locking before the gun Is again 
loaded. 

Tile salvo latch Is w1locked after firing because 
tho entire br eech mechanism is carr ied aft 
as the hOuslng recoils. During this motion, a 
cam lug, on the salvo latcll ... 

' 

. . . rides under the salvo latch cam plate 
which Is attached to the sidewa II or the slide. 
The cam plate rorces the salvo latch down to 
the unlooked position and the pawl snaps 
closed to keep the latch unlooked ... 



... so that, in automatic operation, the breech 
can be opened during counterrecoil and can 
then be locked again as soon as the gun is 
loaded. The opening of the breech ls done by 
the action of the operating shaft cam plate, 
mounted on the slicle sidewall, which rotates 
the operating shaft crank to lower tile breech­
plug. 

The forward end of this cam plate is pivoted 
on a bracket secured to the siclewall of the 
slide. The aft.er end of the cam plate is nor­
mally held inboard by a spring. 

As the operating shaft crank is carried for­
waro by the breech housing during counte1·­
recoil, the toe on the crank is engaged by the 
rear surface of the operating shaft cam plate. 

The operating shaft crank is thus rotated be­
cause its toe is cammed aft and down by the 
cam plate. 
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The crank in turn rotates the operating shaft 
and the breechplug Is cammed down by the 
bearing blocks. For the breechplug to bt 
raised to close the breech on the next cycle, 
the operating shaft and its crank must rotate. 
In this view, It WOUldappearthattheopcrall~ 
sh2lt crank Is held down because Its toe Is 
engaged under the operating shaft cam plate. 

But, actually, as we can see by looking from 
the rear at this expanded view, a recess Is 
cut In the Inner surface of the ope rat Ing shal1 
cam plate. The toe on the operating shalt 
crank rides up through this recess as the 
breechplug Is raised. 

As the operatllig shaft is carried aft by the 
bi·eech housing In r ecoil, the toe on the c1·ank 
rides past the cam plate, forcing It outboard 
against the pressure of its spring. 

Then, afte1· the crankbasrlddenpast, the cam 
plate la returned to Its normal position by th~ 
sp1·lng. 
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We mentioned earlier that the extractors 
have two functions. We have already seen 
how they latch the breechplug in the open 
position. Let' s now observe 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 
eject 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 . .. 

. . . and rocks the extractors on their for ward 
curved faces so that the lips are moved aft. 
l'lote that, whereas the breechplug has vertical 
motion over the extractor lugs, the extractor 
lugs themselves have a horizontal motion 
only. 
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With the breechplug up, the extractor llpWaro 
forward and the extractor lugs are alt. Ith 
the breechplug down, the extractor !.!£! havo 
moved .!!l to extract and eject tile flrea case, 
and the extractor lugs are forward. The 
inner lugs seat on the flat sul'face of the 
pallet In the breechplug cam way. The lugs are 
held forward in this position . .. 

... by the extractor plunger and spring. 

The b1•eechplug is thereby helcl Clown ln the 
open position. We have now extracted the 
!ired cartridge case, and the gun is ready to 
be loaded to start the next cycle. 

We b.nve seen how, in automatic operation, 
the toe on the operating shaft crank is engaged 
to cam this crank down during counterrecoil. 
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This action rotates the operating shaft to cam 
the breechplug down to the open position by the 
actton of the bearing blocks. 

In the event of casualty to the operating 
spring, it Is sometimes necessary toope1·ate 
the breech mechanism manually. To do tllls, 
we know that all the automatic features must 
be cut out. In other words, the operatlng shaft 
cam plate must be held outboard to allow the 
crank to cleat· It, du1·ing counterrecoil. 

To cut out the operating shaft cam plate, first 
push in the detent release plunger to tree 
the cam plate retractor. 

'l'hen, set lheretractorto"S"- thesingleflre 
operating position. The cam plate retractor 
is seated In a slot in the salvo latch cam 
plate. When the retractor has been pushed 
forward to the ''S" position, .. . 

• 
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... a 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 counterrecoll, the toe on the 
operating shaft crank will bypass the cam 
plate. The gun will thus arrive in battery .. . 

. . . with the breechplug still In the closed 
position. Since the b1·eech must now be opened 
manually, we have single fire ope1·ation. 

In the event of casualty to Ute operating 
spring, the breech can also be closed manually 
with the hand-operating leve1-. 

To close the breech manually, flrst pull the 
hand- operating lever all the way art. This 
lever is connected by ltnkage to the latch bell 
crank. Normally, this latch bell crank can 
rotate the hand-operating crank on the operat­
ing shaft only to open the breech. To engage 
this latch bell crank so the hand- operating 
c1·ank can be rotated to close tl1e breech .. . 



... the hand-closing latch key must be pushed 
up. This latch key is located on the latch bell 
crank. Pushing up the key moves the hand­
closing latch down to the p0sition we see here. 
The latch now projects beyond the surface or 
the latch bell crank. 

Looking now at the hand- operating crank, we 
see that U1e projecting latch on the latch bell 
crank engages a toe on the hand-operating 
crank. 

The hand-operating lever rotates the latch 
bell crank, as the arrow indicates. The hnnd­
closing latch, pushing against tile hanct­
operallng crank, will rotate the operating 
shaft. 

Tills, In effect, Jocks the hand-operatlng 
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 lubricated, to prevent 
casualties. 

In combat areas it is common practice to 
keep the breech plug lowered, r eady !or im­
mediate action. This may weaken the ope rat­
ing spring. To prevent casualties resulting 
from failure of the breech mechanism to 
close the breech by r eason of a faulty operat­
ing spring, the tension of the sp1·l11g should 
be tested and adjusted regularly. 

The breech mechanism of tile 5" /38 gw1 is 
designed to provide a high r ate or fire. To 
get this high rate of fire, it Is vitally im­
portant to maintain this mechanism so that it 
will operate without casualty. llemember, 
this gun can be no more efficient than its 
breech mechanism. 



CHAPTER 4-FUNCTION OF THE FIRING MECHANISM 

To fire any gun, the powder must be heated 
to tbe point where It wm burn. In this dis­
tinguished ancestor or the 5" /38 an Igniting 
charge, in the form of a powder train or fUze, 
was inserted through a hole at the breech 
end Of the gun. 

When this Igniting charge was lit with a torch, 
it heated the powder to make it burn. or 
course, waiting for the fuze to burn down 
took a little time, but since the enemy could 
move no Caste1· thnn the wind in his sails 
•1ould carry him, time was fairly plentiful. 

In modern war, where split seconds count, 
the !iring 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. As an example ... 

. . . let's look at n modern 5-inch cartridge. 
First, we see that the powder-igniting ele­
ments are combined in one compact unit 
called U1e primer. The primer contains a 
superspeed Igniting charge and a detonating 
cap which, when struck, wm 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. So, for even faste1· firing of this car­
tridge, we make useofthemostrapidimpulse 
known to man: .. . 

. . . Electricity. Looking more closely at the 
primer, we see a thin platinum filament 
which, when an electric current passes 
tlirough it, becomes heated to incandescence 
and so sets off the ignition charge. 

But the construction of the primer is not, by 
itself, responsible for the ability of the 5"/38 
gun to fil·e rapidly. Equally Important is the 
gun'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 percuss ion. Because it 
requires no time- consuming mechanical 
action of parts, electrical firing is faster 
and hence preferable; percussion firing Is 
used primarily as a standby. 

To prevent accidental firing of the gun before 
lhe breech is closed, the firing mechanism 
is mounted in the plug in such a maimer that 
it will engage the primer of the cartridge 
only when the plug has been fully raised to 
close the breech securely. When t11e firing 
mechanism is in contact with the primer ... 
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... the gun can be fired electrically by closing 
a key, conveniently located in the right 
handle of the pointer's handwheels . Closing 
this key ... 

. .. completes an electric circuit. Current 
lrom a power supply flows through the firing 
key and firing pin and through the filament in 
the primer, instantly heating this filament 
and detonating the igniting char ge . The action 
is as rapid as turning on a switch to light an 
electric light. Should the electr ical power 
supply fail. .. 

... the gun can be fil·ed by the emergency 
method of percussion, by depressing the foot 
(iring treadle. (It must be pointed out that 
most of the 5" /38 powder cartridges being 
supplied to the fleet today are fitted wiih 
elech-ical primers only . Therefore, precus ­
sion firing is impossible with these car­
trldes.) 

The foot firing treadle, th rough linkage, 
releases a hammer action within the firing 
mechanism, to explode the detonating cap and 
set off the primer. 
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FIRING LOCK 

We've said that electrical flrlng is tho 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 it 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 percuss ion firing alone. The entlre 
mechanism Is contained in a casing called 
the firing lock. It is this lock tbat secures 
the firing mechanism in the breechplug. 

Housed within the flring 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 
so 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 the firing 
pin, It tends al ways to hold the pin forward. 
While the compression or this sprlng ts suf­
ficient to hold the firing pln In secure 
electrical contact with the primer, it does 
not push the pin forward hard enough to 
detonate the prime1· by percussion. 

It Is Important to remember this point: the 
contact spring provides electrical contaci 
between the firing pin and the primer, but not 
percussion of the firing pin on the primer. 
Wben this contact has been est:lblished ... 
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... closing 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 end of the 
firing pin by an insulated wire called the 
firing lead. 

To the pin end of this firing lead is attached a 
special fitting called the firing terminal whose 
purpose .. . 

. . . is to permit easy and rapid connection to 
the firing terminal heact on the rear of the 
flring 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 
fl·om the rest of the firing mechanism. This 
insulation, indicated here by the heavy black 
lines, consists of a sleeve around the shank 
of the pin , ancl washers fore and aft of this 
sleeve. 

'rhe forward end of the firing pin passes 
through a bushing that is insulated from the 
forward face of the breechplug. So we have a 
completely insulated electrical circuit from 
the firing terminal to the contact in the base 
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 encl of the filament is connecte<I 
to this contact and the other end to the p1•imer 
case. 

Thus we have a completely insulated elec­
trical circuit th1·ough the fh·ing lead and the 
fil·ing lead terminal, and from there through 
the firing pin to the contact at thebase of the 
p1·imer and through the filament to the car­
tridge case. 



The current flows through the filament and in 
doing so, 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 ls 
completed through a ground ln the gw-i. 

Let's sum up by tracing the complete elec­
trical cit·cult. Current nows 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 
circuit faUs, the gun cannot be fired elec­
trically, and we must resort to our standby 
method-percussion tiring. 

Twelve pictures ago, we showed how the con­
tact spring always holds the firlng pin in 
contact with the primer. This being thecaso, 
the pin cannot spring forward to strike the 
detonating cap. How, then, can the primer 
be detonated by percussion? 

Well, here's one way we might do it: if we 
treated the firing pin as a drift pin and stuck 
the end of it with a trn.mmer, the force of the 
blow would be transmitted through the pin 
and would detonate the primer. While this 
method would be a !most ns crude as the 
torch-and-fuze system In the old muzzle 
loaders, the hammer principle is sound. 
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For we actually bave a hammer built lntothe 
firing mechanism of this gun. Ttiehammeris 
called the firing plunger assembly. Its only 
purp0se Is to strike the firing pin bard enough 
to detonate the pr imer. This assembly 
encircles the firing pin and ls Cree to move 
fo1·e and aft within the firing lock. 

Tbe "muscle" behind this hammer action is 
a powerful firing pin spring, held In com. 
prcsslon bot ween a shoulder on the firi~ 
plunger and the front edge of the firing lock. 

This sp1·ing snaps t he fir ing plunger assembly 
forward from the position shown above t~ 
strike the firing pin a shar p blow, as sho\\• 
below. This firing plunger Is hold aft In the 
cocked pos ition shown above because a cock· 
lng lug on t he assembly ... 

. • . Is engaged by a sea1·, mounted in the 
breechplug, directly above the firing mech· 
anlsm. It is the function of this sear . . . 
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... to hold the !iring spring compressed, by 
engaging the cocking lug and holding It In the 
alt position untu we are ready to Ure. 

So, 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 or the 
shoulder In the sear. 

When tbe cocking lug is released by the sear, 
the firing plunge1· is forced forward by the 
firing spring nncl strikes sharply against a 
thrust bushing on the firing pin. 

This blow Is transmitted through the firing 
pin to detonate the primer. 

rNRllST Bl/SHIN(; 

FIRING PLl/NGlR 
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We have seen that, in order to fire 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 \\-'hat 
this linkage is, and how it operates. 

The linkage extends from the root firing 
treadle, outside the gun, to the sear Inside 
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 ls 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. 

Thts oute1· pusll rod is normally held out­
board ill its nonfiring poslt101\, by the spring 
at Its left end. The spring at the right end 
acts only as a shock absorl,ler to prevent 
damage to the linkage in the event of casualty. 
This outer push rod engages the forward end 
of a trip plate ... 

. . . which is mounted on ptvots Inside the 
slide. When the outer push rod Is forced in 
by the foot flrlng linkage, It swings the trip 
plate Inboard on these pivots ... 
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, . . causing the after end of the trip plate to 
rorce i.n an lnne1· push rod, which is mounted 
in the breech housing. This Inner push rod 
engages the trip plate only when the gun is In 
battery. You can see now why this linkage is 
not injured when the gun recoils, and also why 
the gun can fire only when ln full battery 
Position. 

When !he lnnel' push 1·od ls forced inboard, it 
pushes In the sen1· and releases the cocking 
lug to permit the fh'lng plunger assembly to 
spring forward and strike the firing pin. There 
ls another safety feature evident here: the 
sear, which Is mounted ln !he breecbplug is 
lined up with the Inner push rod only when the 
breechplug ls up to seal the breech. And so 
we see how, In percussion firing, the gun can­
not be fired unless the breech is closed. 

Now let's review the percussion firing action. 
The motion of the foot firing treadle is trans­
mitted thro11gh linkl\ge to the outer push rod. 
The outel' push rod ls pushed inboar d, 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 tho sear spring. The sear, ln 
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, which trans­
mits the blow to the detonating cap and sets 
off the p1·1mer. 
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We have seen how the firlng plunger as­
sembly Is held in the cocked position, as 
shown In the top view, and how It ls re­
leased by the sear, as indicated inthebottom 
view, to fire the gun. Now Jet' s see how the 
assembly Is cocked again after the gun 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 i s Jogica.J that we should 
use the movement of the central arm to cock 
the firiug mechanism. Here we have cut away 
part of the breechplug to show how a bell 
crank, called the "retractln~ 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 . 
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As the operating shaft rotates to lower the 
breechplug from the breech closed posilloa 
to the breech open position, the resulting 
rotation or the retracting lever causes a lip 
at Its upper end to move aft. 



This lip, in moving aft, does two t ilings: first, 
it pulls 1he firing pin back away from tile 
primer. This prevents damage to the pin as 
the breechpl\ig is lowered. 

Second, when the breechplug is almost fUlly 
lowered, the lip pulls the firing pin all the 
way aft, causing it to r etract the firing plunger 
as1lembly, compressing the firing 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
ing lug, tile sear \s pushed outboard by its 
spring until, as we see in the inset, the 
shoulder in the sear slot engages the front 
face ot the coeking lug. 

So we see that, with the breechplug down, 
the firing assembly 1.s cocked. To prevent 
tiring until the breech is closed again, the 
assembly is locked by the retracted firing 
pin. 
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Then, as the breechplug moves up again to 
the breech closed p0sltlon, U10 lip on the 
retracting lever is moved forward, releasln( 
the firing pin ... 

. . . so that the contact spring can push the 
pin rorward to make contact with the primer. 
This contact, you'll recall, Is necessary for 
electrical !lring. Since the !Iring plunger 
assembly is now held only by the sear engag. 
lng the cocking lug, the gun Is ready to bf 
!ired by percussion whenever the sear i! 
released. 

However, the sear projects out !rolJl thosldt 
of the breechplug to allow the llnlmge lro11 
tho root treadle to engage It readily to firt 
the gun. While this Is fine as Car as the flrlng 
llnkage Is concerned, It presents a problem: 
There Is danger that, as tho breechplug II 
raised, the sear canbepushedinprematurely 
by burrs or foreign matter on thebreechplUl 
guide plate. If the sear Is pushed In, In thi! 
manner ... 

. . . It will release the firing plunger as. 
sembly, causing it to s1>rlng forward too 
early. This will r esult in failure of tho g1lll 
to !Ire and can also cause sel'lous damage le 
the firing mechanism. However, to preven: 
tbl s from happening. . . 
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. . .the breechplug contains a pai·t called the 
sear saiety latch. This latch locks the sear in 
the cocked position until the breechplug is 
closed to seal the breech. 

This locking is accomplished by a lug on the 
sear safety latch engaging a groove in the 
sear. The latch engages the sear in this 
manner only when the sear is pushed out­
board to cock the firing mechanism. 

Here we have cut :1way the])rcechplug toshow 
how the safety latch is mounted . It seats in a 
~ole bored diagonally upward through the 
plug. The upper end of the latch is just for­
ward of the sear. To disengage the latch from 
Hie sear when the plug has closed the breech, 
a lug on the lower end of the latch projects 
Into the path of one segment of the central 
arm. 

And, as Ule central arm ts rotated to close 
the plug, a flat surface on the central arm 
segment. .. 
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... rides under the lug on the safety latch, 
forcing the latch up against the pressure of 
its spring ... 

. . . to disengage the lug from the groove in 
the sear . .. ' 

. . .aod permit the sear to be pushed inboard 
by the linkage, when the breech is closed and 
the gun ls ready to be fired . 

And so we've seen how the gun operates in 
percussion firing. The pointer depresses the 
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, releases the cock­
ing lug and the firing s1lring rams the firing 
plwiger assembly sharply forward against 
the firing pin, to detonate tile primer and 
lire the gun. 

Since the purpose of any gun ls to fire pro­
Jectllos at the enemy, It is obvious that the 
llrlng mechanism Is vitally important and 
must 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 cont:rcts, leads, and 
Insulation must be kept clean and free of 
breaks. 
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To make certain that the firing pin makes 
secure contact with the primer, the contact 
spring should be inspected frequently. 

Percussion firing is provided as a standb)' 
method for emergency operation. This 
standby must be ready at all times to go into 
action. The linkage from the foot firing 
treaclle shOuld be exercised frequently to 
prevent freezing. 

Other checks to keep this mechanism alway; 
in good working condition include lnspectioa 
and testing of the firing spring, ... 

. . . the sear, and the cocking lug. Only prope: 
maintenance and frequent testing will guar­
antee this mechanism being ready at a mo. 
ment' s notice when it Is needed. 
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And speaking or a moment's notice, we have 
emphasized Ute fact that the preferred Cirlng 
method Is electrical firing because It Is 
~than percussion. 

One or the reasons for the greater speed of 
electrical firing is that closing a circuit to 
allow a current to now takes less time ttlan 
activating gear linkage to operate a sear. 
The actual tlme difference may seem to you 
to be hair-splitting. To see what this dif­
ference amounts to, let's consider an 
ex.~mple. 

In mechanical firing, the time interval be­
tween the pointer's desire to rtrc and the 
projectile leaving the muzzle is 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. 

Ir we were firing at a plane 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 
target. This example shows that, In combat, 
Split seconds count! This is why !he firing 
mechanism of an effective combat weapon like 
the 5" /38 ls designed for split-second firing I 
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CHAPTER 5-FUNCTION OF THE RECOIL AND COUNTERRECOIL SYSTEMS 

We have already seen that when any gun ls 
fired the force of the expanding gases drives 
the projectile out through the muzzle. This 
force, however, pushes not only against the 
projectile, •.. 
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• . . but also against the gun itself causing it, 
when fired, . .. 

. . • to kick back-01· recoil. To prevent dam­
age to the gun or the ship, tile force of this 
1·ecoil must be absorbed. One way to solve 
this problem . . . 

. . . would be to construct the mount large 
enough so that It would absorb the 1·ecoil 
fo1·ce safely. This methOcl is Ob\'iously im­
practical, since lt would make necessary a 
motu1t that was too cumber some to handle, 
and too large and heavy for use aboard ship, 



For large caliber guns like the 5"/38 which 
recoils with a force of 748 thousand pounds, 
a more practical method of absorbing this 
force has been worked out . The ban· el and 
breech housing a1·e 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. Absorbing and controlling the recoil 
lorce ... 

. . . is the job assigned to the gun's r ecoil sys­
tem and counterrecoil system, which we are 
about to study. During r ecoil these systems 
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 ls returned to battery ... 

. . . by the counterrecoil system. Speed in 
both recoil and counterrecoil is important, 
because the gun' s high rate ot fire depends 
on how fast, after being fired, the gun can be 
returned to battery so that the next round may 
be loaded. 

Evidence Of the fact that the recoil and coun­
terrecoil systems of tbe 5"/38 do their job 
el!iciently may be found in the 'fact that after 
liriqg, the gun recoils and counterrecoils In a 
fraction of a second. Let's examine, first, 
the gun's recoil system to see how it is con­
structed and how 1t operates. 
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The recoil system is hydraulic in its opera­
tion. It is located in the breech housing. 11 
consists of two cylinders which are filled 
with recoil liquid. 

Cutting away par t of the breech housing we 
see that each r ecoil cylinder contains a piston 
secured to the sllde front plate. Since the 
slide remains fixed during recoil. . . 

. . . and the housing moves, it ls the recoil 
cylinders in the housing that move over the 
r ecoil pistons. The cylinders move. The 
pistons r emain fixed to the slide front plate. 
With this in mind let's trace scbematically, 
the action of the recoil system during r ecoil. 
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Since the action of both recoil cylinders and 
pistons is identical we shall consider in our 
schematic only one of them. Each recoil 
cylinder is filled with recoil liquid. 



And, as the gun Is fired and starts to recoil, 
this liquid In the cylinder opposes the motion 
or the cylinder over the piston, . .. 

. . . because, as the cylinder starts to move 
back, a large pressure is built up in the 
liquid that Is trapped in the forward end of the 
recoil cylinder. Liquids cannot be com­
pressed. And so, In order for the 1·ecoll cyl­
inder to be able to move over the recoil pis­
ton, there must be some means for tills r e­
coil liquid in the forward end of the cylinder 
to escape. 

The escape for the recoil liquid Is 1>r ovided 
by means of long grooves cut In the liner of 
the recall cylinder. These are called throt­
tling grooves, because they serve to throttle 
the action or the recoil. 

As we can see In U1is cross section or the 
recoU cylinder, there are three throttling 
grooves spaced 120 degrees apart. 
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Tbese grooves allow the liquid to escape dur­
ing recoil, from the forward end of the recoil 
cylinder, around the piston head, to the after 
end. The resistance which the liquid in the 
recoil cylinder offers to being moved helps 
to stop the recoil movement of the gun. To 
make this resistance uniform th1·oughout re­
coil so as to provide a smooth and even 
buffing action ... 

. . . these throttlingg1·ooves are tapered . They 
are deepest at t.he after end. When the gun Is 
fired the force of its recoil almost instantly 
builds up to a maximum. 

To permit the release of this liquid under the 
suclden impact of recoil, the grooves being 
deeper, allow more liquid to pass th1·ough 
them where the r ecoil action begins. 

Jn order for the gun to fire rapidly, the fot·ce 
of its recoil must be absorbed in a very short 
time. Moreover, this must be done without 
damage to the gun. The tapered throttli!lg 
grooves accompllsh this by gradually re­
ducing the s ize of the bypass as the force 
of the recoil diminishes. Thus, the grooves 
pt·ovide a smooth, even, stopping action 
throughout recoil. 
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As tbe recoU cylinder moves backtowardthe 
position or extreme recoil the throttling 
grooves become very shallow and very little 
recoil liquid Is allowed to pass through them. 

The recoil movement stops just short o! the 
point where tile recoil piston head would com­
pletely close off the ends or the throttling 
grooves. 

To equalize the buffing action of the two re­
coil pistons, the pressure of the liquid In the 
forward end of each recoil cylinder must be 
kept the same. Th is ts done by connecting the 
two cylinders by a passage call ed the" equal­
izer hole". The recoil system does not, by 
itself, stoP the recoil movement or the gun. 
Also actlng durlng recoil. , . 

. . . ts the gun's counterrecoil system. This ls 
located In the breech housing between the 
recoil cylinders and consists or the counter­
reeoU air chamber, which contains air under 
high pressure, and the counter recoil plunger, 
which fits Into an opening In the chamber. 
The after end or this plunger is seated in a 
recess In the slide rear plate. Tho ch:unber 
and plunger are shown in battery position. 
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During recoil, as the houshig Is forced back 
within the slide, the counterrecoll alr cham­
ber moves over the counterrecoU plunger. 
The chamber moves. The plunger remains 
stationary. 

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 In the coun­
terrccoll chamber, pushing against tile coun­
tenecoll plunger . 

This air pressure is maintained at approx!. 
mately 15 50 pounds per square inch when the 
gun is In battery position. Tiits p1·essure is 
s ufficient to hold the gun In bnttery at any 
elevation. 

During recoil, as the air chamber moves 
back over the plunger, the air in the chamber 
is compressed still further. This air, how­
ever, offers a resistance to being com­
pressed. And this resistance Opposes the 
force or recoil and so slows down the re­
coil action. 



The recoil force acts to push the counter­
r ecoll chamber over t he plunger. And the 
force of the compressed air acts In the 
oppOsite direction to push the chamber away 
from the plunger. As recoil continues, the 
force of the recoil diminishes and that of the 
compressed air increases . 

When the recoil movement ends, the pressure 
or the air In the counterrecoll chamber has 
Increased to 1950 pounds per square Inch. 
To hold this highly compressed air In the 
chamber there is, at its alter end, an oil 
seal packing assembly of special design. We 
shall explain the action of this assembly in 
greater detail later. 

The gun's recoil action is stopped by the 
combined 1·esistance of t he two systems. The 
liquid in the recoil system resists displace­
ment and the air in the counterrecoil system 
resists compression. Together these two 
forces oppos ing r ecoil, s top It. 

Aller the recoil motion has been stopped the 
l'Jn ls returned to battery by the action of the 
counterrecoll system. The air pressure In 
the chamber acts on the plunger which thrusts 
against the slide read plate. As the high pres­
sure air expands It pushes the barrel and 
breech housing forward towa1·d battery po­
sition. If the extremely large force r esulting 
Crom this high air pressure were allowed to 
act unchecked, it might return the gun to bat­
tery with a speed and Impact that would dam­
age It. For this reason the counterrecoil 
movement must also be controlled. 
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The bulling and controll ing or the counter­
recoil movement ls done by the recoil sys­
tem. Thus, In counterrecoil as In recoil, the 
two systems work together. You w!ll recall 
that the recoil system consists o! two cyl­
inders and pistons located In the breech 
housing. To accomplish the bu!flng action a 
buffer plunger is fitted in the end or each 
t·ecoll cylinder. 

The bufier plungers are secured In the after 
end of thebreeehhousing. Eachbu!!erplunger 
is set so that it can move Into an opening in 
the oncl of the recoil piston. Since the recoil 
cylinders are exactly alike, we shnll again 
observe the action of only one or them. 

As the counterrecoil movement begins, the 
housing and recoil cylinder move forwa rd 
over the r ecoil piston. This forces the re­
call liquid to pass from the after end or the 
cyl inder through the throttling grooves and 
into the !orward end. The resistance of rbe 
recoil liquid to being moved helps to buff 1be 
counterrecoll movement. 

As this movement continues, lhe recoil but­
ler plunger enters the opening in the piston 
creating a dashpot effe<:t. The recoil liquid 
inside the piston head is parlially trapped 
and ts allowed to now out only through the 
small space around the buffer pluriger. This 
dashpot effect partially resists the counter­
recoil movement. To see how this movement 
is resisted ancl controllecl furthe1:, 



... we must examine the buffer plunger in 
greater detail. A main orifice runs through 
the center of the plunger. Near the base or the 
plunger Is a bleeder hole and, just past it, 
a discharge orliice, both of which intersect 
the main orifice. Liquid flow through the dis­
charge orifice Is controlled by a neeclle valve. 

Notice, also, that this buffer plunger Is tap­
ered a few Inches from its aiter end. So that 
we may bettor observe Us action, we have 
exai,rgeratecl the taper. 

As countenocoll continues and the t·ecoil 
cylinder moves further over the piston the 
tapered section of the buffer plunger enters 
the opening In the piston completely shutting 
o!f the now or liquid around the plunger. The 
recoil liquid ls trapped in the piston head and 
is now forced to flow through the main orUice 
in the center or the plunger ... 

. . . and from there out through the bleeder 
bole and discharge orifices. This extremely 
restricted now oUers a large resistance to 
!be coonterrecoil movement which Is, by this 
ti.tne, almost entirely stopped. 
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Counter recoil is stopped completely when, 
as the recoil cylinder moves rurlheroverthe 
recoil piston, the flow of liquid through the 
bleeder hole is cut off and tbe liquid Is 
forced around the needle valve and out 
through tbe discharge orifices. By controlling 
the amount of liquid flowing through the dis­
charge orUices the needle valve controls the 
speed of cou11terrecoil. 

The setting fo1· each valve is made by means 
or a calibrated nut in the recoil cylinder head. 
Each valve Is set at the proving ground to 
obtain proper functioning. Do NOT disturb the 
setting. 

Thus, we have seen how the r ecoil cylinders, 
pistons , and buffer plungers control, buff, 
and finally stop the counterrecoll movement. 

When the counterrecoil movement ends, the 
gun Is In battery position. It Is held in battery 
by the compressed air in the counterrecoll 
air chamber pushing against the counten ecoll 
plunger. 



During counter recoil the pressu1·e or th!s air 
has decreased until, in battery poslt!on, It is 
again approximately 1550 pounds per square 
inch. So long as this air pressure Is main­
tained the counlerrecoil system wUI Clmctioo 
properly. However, we are dealing here not 
only with high pressure, but also with a pres­
sure that is constantly changing as the gun re­
coils and counterrecolls. To hold th is 
changing high pressure In tho chamber, 
we have, as we mentioned earlier, a spe­
cially designed oil seal. An oil seal is 
needed because packing alone would not 
suffice. 

In this oil seal assembly arc two opposed 
sets or chevron packlrigs. 

With lhe assembly spread out we can see in 
the center a packing follower ring through 
"1llch oil under pressure can pass. This ring 
is flanked by the two opposed sets of chevron 
pactings, which are in turn held In place by 
pac~ gland rings. At the after end or this 
assembly Is a pack!~ gland nut. 

The whole packing assembly fits Inion recess 
cul rn the breech housing and is held In place 
between the shoulder of this recess and tbe 
packing nut which screws Into the rear of 
the breech hou:;ing. 

--
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In this enlarged cross section we can see how 
oll under pressure is forced through the 
packing Collower and against the chevroo 
packings, expanding them so that they hold the 
high p1·essure oil to form a sen!. 

This oil seal will be effective on.ly when the 
oil pressure ln the seal is greater than the 
air pt·essure in the chamber. An oil pressure 
higher than tllat of the air will ensur e that if 
any l eaks are present the oil will leak into the 
air chamber, and loss of air f1·om the chamber 
will be prevented. 

The necessa1·y difference in p1·essur e, or 
pressure differential, between the oil in the 
seal and the air in the chamber ls maintained 
by an l11ge11ious differential cylinder and 
piston ai-rangement which we shall now ex­
plain. 

This differential cylinder is located under· 
neath the breech housing at right angles to the 
counterrecoll air chamber. 



The principle of this differential pressure 
system can be explained briefly by a sin1ple 
illustration. Suppose we have a cylinder 
closed at one end and containing a close 
fitting piston that is free to move within the 
cylinder. 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 t rans­
mitted through the piston to the oil. Because 
this is a closed system, and because liquids 
are not compressible, t he oil will push back 
on the piston with the same force that the air 
is exerting on the t>iston. Thus, the total 
force exerted by the air must be equal to 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 
force Is transmitted through the piston to the 
closed body of oil which pushes back with an 
equal force, also 4500 pounds. 

We have considered tbe total force of the air 
and the oil on the piston. Let's now consider 
the pressure. Assume the ll,rea of tbe end 
surfaces or thi s p;ston to be 3 square inches. 
If a total force of 4500 pounds acts on an 
area of 3 square inches tbe pressure, which is 
the force per square inch, willbe4500pounds 
divided by 3 squa1·e inches or 1500poundsper 
square inch. 
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Now, let's change our system slightly. To the 
r ight 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
sider the forces exerted by the air and oil. 
We have seen that these forces are equal and 
opposite. The presence of the piston rod does 
not alter this fact. lf the force with which the 
air pushes against the piston ls 4500 pounds, 
the force of the oil must alsobe4500 pounds. 

Now let' s again investigate the air pressure, 
which we have seen is the force the air exerts 
on a square inch of the face of the piston. 
The air still acts on a piston area of 3 squa1·e 
inches. So its pressure remains 4500 pounds 
divided by 3 square inches, or 1500 pounds 
per square 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 !Aken up by the 
piston rod. 



On this area or the piston face which is oc­
cupied by the piston rod, no oil Is pressing. 
Thus, there Is no pressure on this area or the 
piston. 

And so, while the force of the oil Is still 
equal to the force of the air, the oil Is now 
pressing on a smaller area. JC the area or end 
surface of the piston rod is 1 square lnch, 
then tho area on which the oil now acts must 
be 2 squ:u·e inches instead of 3 as befo1·e. 

This is even more clear when we look at the 
end of the t)i:;ton and piston rod. The rod 
occupies ! square inch of the piston area, 
leavhig 2 square inches for the oil to press 
against. The pressure of the oil, the force it 
exerts on 1 square inch of surface, is now lhe 
lorce of 4500 pounds divided by the 2 square 
mches on which the oil acts, a pressure of 
2250 pounds per square inch. 

Thus, we see that while the total force of the 
air Is still the same as and equal to that of the 
'.lil, the oil pressure, 2250 pounds per square 
Inch, Is creater than the air pressure, 1500 
pc11nds per square inch. Thus, a difference 
In pressuro, or p~essure differential, has 
been created. 

( 

5wa 
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You can see now that the pressure of the oil 
will always be greater than that of the air, 
no matter what the pressure of the air is. Th ls 
is true because the area on which the oil acts 
is smaller tnan that on which the air acts. 
Th is is the principle of the differential piston 
used in the 5" / 38 gun. 

Let's see now how this dlff erential In pressure 
is used to seal the ai r in the counterrecoil 
air chamber of this gun. Compressed air from 
the chamber is channeled to the large area 
side of the differential piston. Oil in the small 
area side of the piston is channeled to a 
closed oil ring. The oil circuit is completely 
closed. Because the oil is incompressible, the 
pressure at the piston head is transmitte<l 
through the liquid and is for this reason the 
same in the oil ring as in the cylinder itself. 
This oil ring fits closely around the counter­
r ecoil plunger. The oil is held in by the chev­
ron packings and packing followers which 
were mentioned earlier. 

The air pressure in the counterrecoll cham­
ber, at A, is t ransmitted to one side of the 
diffe1·ential piston at B, where the resulting 
total force of the air on the piston is balanced 
by an equal force which the oil exerts against 
tile piston. While tile total force of the air and 
the oil are the same, the pressm·e of the oil 
i s greater, because its force acts on a smaller 
area . This oil pressure at ·c is transmitted 
undiminished through a closed oil ring circuit 
around the counterrecoil plunger at D. The 
oil pressure in this r ing is always greater 
than that of the air in the chamber. If there 
a re leaks in the seal, it will be the oil that 
escapes into the air chamber. As the air 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 how it actually looks. In this view, 
we can see the large area s ide of tho piston 
head against which the air presses, the small 
area s ide against which the oil presses, and 
packings in between whichpreventair leaking 
out at this po int. The piston is housed . .. 



. . . in the differential cylinder located under­
neath the breech housing. Extending through 
the cylinder into the open air is the piston rod. 
The position of the piston rod indicates the 
extent or the oil s upply within the cylinder. 
When the piston rod is extended {as shown 
here) the supply of oil in the cylinder is low. 
In this case, oil should be added ... 

. . . until the end of tbe piston rod is flush 
with the gland nut at the end of the cylinder, 
through which the rod passes. Thispositionof 
the piston rod indicates tbat the correct 
amount or oil is being maintained within the 
cylinder. 

If the recoil and counterrecoil systems are 
properly mainta ined, the gun will recoil and 
return to battery in less than 1 second. So 
you can see why a tho1·ough understanding of 
how these systems work is essential if you 
are to keep this gun punching, and punching 
fast, against the enemy. 
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CHAPTER 6-INTROOUCTION TO THE MOUNT ASSEMBLIES 

OtltCCtOR 

• 
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One or the most important Jobs that any gun 
mount must do is that or 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 Uiat It may 
be brous-ht onto and allowed to follow a target, 
two requirements must be met. 

First, there must be a signal to move the gun 
ln a given direction. 

Second, there must be a source of power to 
accomplish this movement. 

With the 5" /38, the signal to move the gun 
may originate in either of two places-at a 
director mounted high in another pa1·t of the 
ship, ... 



.. . or at the gun itself where, when the pointer 
and trainer see an enemy target, they can aim 
the gun so as to hit it. 

The power required to move the 5" /38 gun 
and mount is of two kinds. First, it can be 
supplied manually, which Is just another way 
of saying that the trainer and pointer, by ap­
plying some good old-fashioned elbowgrease 
lo their handwheels, can train the mount and 
elevate the gun by direct mechanical means . 

Or second, the gun and mount can be moved 
by ELECTROHYDRAULlC POWER DRIVE. 
This power drive, in turn, can be used to 
control the gun in two ways. 

flrst, it can be used in local power control 
in which the trainer and pointer move their 
llandwheels to give the signal which controls 
the power drive in training the mount and 
elevating the gun. 
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And second, the power unit can be operated 
by signals from a direetor, and so provide 
automatic control of train and elevation. 
Automatic control is the preferred method, 
because it is faster, easie1·, and more ac­
curate. 

To sum up briefly, there are th1·ee possible 
methods or control. First, is automatic con­
trol, which allows signals from a director 10 

be transmitted directly to the power drive to 
train and elevate the gun automatically . This 
Is the preferred method. Second, Is local 
power co11trol, wherein signals from the hand­
wheels are trans mitted to the power unit. 
Local power control is used where It Is either 
not possible or not desirable to receive sig­
nals from a director .. .\nd third, Is manual 
control, which allows the mount to be trained 
and the gun elevated only by direct mechanical 
means from the trainer's and pointer's hand­
wheels. Manual control is used generally ast 
standby method when the power drive Is not 
operating. 

The same three methods of conti·ol, auto­
matic, local power, and manual, operat ing in 
the same manner, are used both In train and 
elevation. The correet type of control to be 
used in any given situation depends upon con­
ditions encountered in combat. However, once 
determined, the method or control to be 
used ... 

. . . Is set by two pairs of selecto1· levers­
one pair, the pointer's selector levers, lo­
cated on the pointer's bracket, seleets the 
type or control to be used In elevation. 



The other pa ir, the trainer's selector levers, 
on the trainer's bracket, selects the type of 
control to be used In train. The pairs of levers 
operate in the same manner. So, to show how 
they work, we shall discuss in detail only the 
setting or tlie select setting or 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 . .. 

. . . is the drive-selector lever. It has two 
settings .-MANUAL and POWER. When set to 
MANUAL, lt allows the mount to be trained 
mechanically by the handwheels. When set 
to POWER, It causes the hydraulic power 
drive to be cut in, allowlng the mount to be 
trained under l<>eal 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 speed-selector lever, to one of its three 
positions-AUTOMATIC, HIGH, or LOW. 

With the drive lever at POWER, the speed­
selector lever Is set toAUTOMA TIC to cut out 
the handwheel control and allow the gun to be 
trained by the power drive entirely in re­
SpOnse to slgrmls from the director. 
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Witb 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 
sigrials from the bandwheels. Whether the 
setting Is HIGH or LOW depends upon the 
h'aining speed required. 

For manual operation In train, the mechanical 
linkage from the handwheels mustbecutinby 
setting the drive-selector lever to MANUAL 
and the speed-selector lever to LOW or HIGH. 

Knowing how and whentooperatelheseselec­
tor levers is important in battle whereyou'll 
not only have to think accurately and fast in 
settlng the levers to control the guns, but will 
often have to make the settings wlthout look­
ing. Now that we have seen how the levers 
operate to select the type or control to be 
used in traln and elevation, ... 

. . . let's take a look at the train and 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 circle in the stand. Because 
the tra lnlng circle is fixed, rotation of the 
train pinion v.111 cause the mount to be rotated, 
and so move the gun in train. 



The gun Is designed to permit train through 
360 degrees. But, aboard ship, this train 
must be limited to prevent the gun from strik­
ing or firing lntopartsoftheshlp's structure. 
For this reason,. .. 

. . . a hydraulic training s top buffer is pro­
vided on the base ring. Train in either direc­
tion Is stopped when the butrer strikes a train­
ing stop that Is secured to the stand. 

As ln the case of train, tlte gun is elevated 
by rack and pinion gearing. An elevating 
pinion, rotated either by the power drive or 
the pointer's hand wheels meshes with the gear 
segment called the elevating arc to elevate 
the gun. In U1\s case, itisthegear that moves 
and the pinion that remains fixed. 

The gun can be elevated to 85 degrees above, 
and depressed to 15 degrees below tbe hori­
zontal. To keep the movement within these 
limits, . . . 
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... positive stops are provided. When the gun 
reaches maximum elevation, a bottom plate at 
the aner 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 011 the cheeks stt·ide stops on 
the slide. Het·e we see one set of these de­
pression stops. 

We have seen bow the gun is moved in train 
and elevation. The purpose or these move­
ments Is to bring the line or sight on the 
target . The pointer and tralne1· do thls by 
viewing the target through thefr telescopes, 
and turning their handwheels to keep the line 
or sight on the target. 1'hesightsarethe eyes 
of the gun. They must be clear and accurate. 
Without sights Utat !Unction properly, thegun 
is blind and virtually useless. Let's takea 
quick look :u how the sights or th ls gun opcr· 
ate. 

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

Each telescope contains a deflection prism 
and an elevation prism. Both prisms can be 
mo;•ed. 

The elevation prism Is moved to elevate or 
lo depress the line of sight. This establisbes 
a sight angle between the line ofsightand the 
axis of the gun bore. 

Lookl11g down on the ship1 we see that the 
deflection prism is moved to deflect the line 
of sl~ht to the right or left . This establishes 
a deflection angle between the line or sight 
alld lhe axis of the gun bOre. 
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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 p0sslble, the 
two elevation prisms must move together. And 
the two deflection prisms must also move in 
unison. For this reason,. .. 

. . . the two ele•-ation 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 s hafts 
and a cross shaft cause the two deflection 
pr isms to be moved together. 

To set the sight angle, the elevation prisms 
must be moved. For this reason, they are 
connected by an elevation shaft to the sight 
angle handwheel. 



And, so that their movementmayalsobecon­
trolled, the two deflection prisms are con­
nected by an azimuth shaft to the deflection 
handwheel. 

The deflection handwheel and the sight-angle 
nan<lwheel arc located on the housing or the 
sight-setting mechanism. Because It is 
treated In detail in a later chapter, we shall 
discuss hcl'O Only b l'iefly the function Of the 
sight-setting mecha nism. 

One purpose of the sight-setting mechanism 
Is to set the 1>rlsms. Turning the sight-angle 
bandwhcel moves the elevation prisms to 
establish the proper s ight angle. The sight 
angle provides an elevation of !lie gun above 
the line of sight and so compensates for the 
tnjectory of the projectile in flight. 

Tuniing U1e deflection bandwheel moves the 
1eflecllon prisms to establish the proper 
deRectlon angle. The deflection angle offsets 
be gun to the right or left of the line of sight. 
lbls Offset compensates for movement of the 
brget, movement of our own ship, wlndage, 
and for the drift caused by the rotation or the 
proiectlle In flight. 
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Turning the handwheels moves the prisms, 
because, as we observed a moment ago, the 
handwbeels are connected to the prisms 
through shafting. 

Tbe hand11.<heels are also co1mect.ed to tbe 
sight-angle Indicator aod the deflection lodi­
cator. 

These !ndlcato1·s each have an outer dial and 
an inner di~!. It is to the outer dials that the 
handwhools ar e connected. So, we see that 
turning U1e handwheels not only moves the 
prisms, but also indicates the amount the 
prisms have been moved on the outer dial. 
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The Inner dials of these indicators are con­
trolled by a computer In another part of the 
ship. As signals for defiectionangleands!gbl 
angle are transmitted by the com1)uter, the 
inner dials rotate carlj•ing Index pointers 
around with them. 



Index pointers on the outer dial s are then 
matched up with Index pointers on the inner 
dials by turning the deflection and sight angle 
llandwheels. Turning the handwheels .. . 

. . . also moves the prisms. Tims, turning the 
sight angle hnndwheel to match up the pointers 
on the sight al\gle indicator has moved the 
elevation prisms to set the sight angle de­
termined by the computer. 

And turning the deflection handwheel to match 
up the pointers on the deflection indicator 
has moved the deflection prisms to set tlie 
deflection angle determined by the computer. 
lo this way the computer signals for the cor­
rect sight angle and deflection angle are 
transmitted to the prisms in the telescopes. 

We have seen how the gun is trained, ele­
vated, and sighted. When these operations 
have been completed, it is ready to be fired. 
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This gun can be fired in t wo 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,. .. 

. . . the gun is fired by percussion. This ls 
accompllshecl by the pointer depressing th• 
foot-firing treadle to operate the Coot firing 
mechanism. Because this mech:mlsm Is oneol 
the mount assemblies, we shall review II 
briefly here. 

The foot !i1·ing mechanism is located on tilt 
left side of the mount. Most or Its workln! 
parts are assembled in two hOuslngs-on! 
near the platform of the mount, the oth~: 
over the left trunnion. 

The foot-firing treadle is connected by llnka!J 
to the gun's firing mechanism. Let's brief( 
trace U1ls linkage. 



From the treadle, a connecting rod extenas 
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 In the 
insert ). Notice that there is a sleeve in the 
upper end or the rod . 

Seated in this sleeve Is a firing rod. Secured 
to the lower end of this firing rod is an upper 
clutch l ever which bears against the clutch 
throw-out lever . When the foot-firing treadle 
is depressed, the connection rod is pullecl 
back, rotatlng lhe connection lever. This ro­
tates both clutch levers and the tiring rod. 

Rotation or the firing rod causes the fh·ing 
rod lever to push in theouteq n1sh rod against 
the trip plate. The trip plate, in tur n, trans­
mits this motlon to the inner push rod and to 
the scar which causes the firing mechanism 
to fire the gun. 

Working In conjunction with this foot firing 
llnkage and located in the same two housings 
is a firing stop mechanism whose job it is to 
prevent the gun from being fired either 
eleetrlcally Or by percussion. 
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CAM P~ATE 

... 

• 

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 Crom firing when it is bearing on the 
ship's structure. 

The Ci ring stop mechanism is connected to the 
root firing mechanism by the clutchassembiy. 
It Is the assembly that breaks the !oot firing 
linkage to prevent firing. 

The hear t of the firing stop system \~ a c:1m 
plate. This cam plate is mounted In the hous­
ing behind the system of levers . 
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The face of this cam plate has a high surtaci 
and a low surface. It is the high surface till: 
causes the firing linkage to be broken. Let'.• 
see how this is done. 



When the mount trains, i t rotates a train in­
put rod causing the cam plate to be revolved. 
Elevation of the gun causes an elevation input 
rod to be moved up and down acr0ss the face 
of the cam plate. A plunger in the lower end 
of the elevation inpttt rod bears against the 
surface of the cam plate. 

When the plunger rides over a low surface 
on the cam plate, it ts pttshed In against this 
surface. 

When it rides over a high surface or1 the cam 
plate, it is pushed out . 

llben the plunger ls out, it forces the plunger 
lever outboard. The plunger lever, in turn, 
operates a linkage which pun's the clutch 
lbrew-out lever down, (as shown in the inser t ) 
the firing rod is disengaged and the gun cannot 
be fired by percussion. 
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At the same time, the high surface on the 
cam plate cuts out percussion firing, a lever 
breaks an electr ical contact to prevent elec­
trical firing. Thus, whlle the foot firing 
mechanism causes the guntobefired, byper­
cussion only, the firing stop mechanism pre­
vents firing by both methods-percussion an.1 
electrical. 

In a later chapter (chapter 9} we shall study 
this firing cutout mechanis m in greater detail, 
and shall see how the gun is prevented from 
firing when it bea rs upon any part of tile 
ship's st ructure, wherever that part may be 
located. 
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Accurate train, elevation, sight ing, and fir~ 
of this gun are all vitally important. Lean 
these operations well. Remember, you'N 
not s hootin_11; at clay pigeons. Your ta1·ge1; 
a re enemy pla11es and ships that may deslriJ! 
you if you don't get them first . 



CHAPTER 7 -FUNCTION OF THE STAND AND CARRIAGE ASSEMBLY 

The mount is the entire system that is placed 
between the structure of the shit> and the gun. 
Its construction depends u1>on the use for 
which the gun is designed. Tile mount o! an 
efficient, dual puq>0se weapon 11.ke the 5" / 38 
has many jobs to do and must meet many 
exacting requirement s. So1ue or these are: 
II must suppo1·t the gun. It m ust provide fot· 
elevation and train, a1\d must enable these 
movements to be fast, smooth, and accurate. 
lt must provide for 1·ecoil and counterrecoil. 
It must provide for control of power, either 
hand Ol' motor. And It must allow for high 
elevation o! the gun and provide for t•apiel 
loading and fil'ing, 

We are about to study the stand and carriage 
assembly which is 1>art of the mount. en 
studying this assembly we shall see how the 
'J''/ 38 mount is constructed to meet the re­
Q'Jlrements imposed upon \t. 

la our description of the stand and carriage 
of the mount, we shall workfromthedeck up. 
The mount is seated on a deck dng welded 
to ti\e deck. 

The stand of the mount is a heavy, cast steel 
ring bolted to the deck ring . 
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TRAINING CIRCIE 

ROllER -..._. 

BEARING ASSEMBl Y 

The training circle is push-fitted Into the 
stand rrom 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 which 
the gun can be t r ained are two rollcr bearlng 
assemblies. The fir st of these 1·ldcs on a 
chr ome-plated lower roller path, push- fitted 
into the stand from the top. This path also 
supports the weight of the ca r l'lage and gun, 
and the la 1·ge downward firing thr ust. 

The Clr~t r oller bearing assembly r ides on 
the lower 1·o llc r path. The r oller s are heldin 
a separator made up of eight identical s ec· 
tions . (The Insert shows how the sections are 
clamped together.) 

Another bearing path, also push-lilted 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 
thr ust caused by firing and the motion or th< 
ship. 
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The second r olle r bearing assembly is al so 
made up of chromeplated rollers assembled 
in separ ators. These rollers ride in contact 
with the vertical bearing path. The bearing 
system extends all the way around the stand. 
Both these roller assemblies are pr ecision 
machined and fitted, so that there wlll be no 
Jost motion in training the gun to follow an 
ever shifting target, and no play that would 
make it difficult to keep thegunonthe target. 

An upper roller paU1 rides on the lower roller 
bearings. It also bears against the vertical 
rollers. Thus, it serves as an upper bearing 
path for the lower roller and as an Inner 
bearing path for the vertical rollers. It is on 
these roller bearing assemblies, which com­
bine toughness and precision, that the movable 
part of the mount is bu ilt. 

Seated on the upper roller path Is a deep 
section r lng. This deep section ring Is t he 
foundation of the movable part of the mount . 

Bolted to the deep section ring are three 
holding-down clips which extend under the 
training circle and the lower edge oc the 
stand. These clips prevent tile deep section 
ri~~ and the mount Itself from being Jarred 
o!! the roller bearings as the ship rolls and 
;r.lches, and as the gun Is fired and recoils. 

UPPER R0ll£R PATH 
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Welded to the deep section ring is a base ring. 
This base ring consists of heavy steel girders 
and cross beams welded together to form a 
square platform structure. This structure 
supp0rts the carriage, thegun, and the control 
assemblies. 

So that they can engage aircraft most effec­
tively, antiaircraft guns are usually mounted 
on weather decks where they arc subjected to 
heavy seas and rough weather. 'l'o protect the 
precis ion bearing systems from corrosion,a 
water seal Is provided between the base ring 
and the sta ncl. 

A brass, water- seal beal·lng plate Is bolted 
to the top eclge of the stand ancl extends over 
the top or tile vertical roller beai-lng system. 

Above the bea1·ing plate, a retaining 1·lng ls 
bolted In sections to the base rlngand extend! 
an 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 covet· is bolted, in sections, to the 
retaining ring making a sliding contact with 
the bearing plate. 

Zerk grease fittings on tbe retaining ring are 
provided for lubricating the roller bearing 
paths. Grease forced through these fittings 
serves the additional purpose of forming a 
seal to hold out sea water. The importance of 
re~lar and thorough lubrication here cannot 
be stressed too much. Thus we see how, de­
spite the fact the base ring moves within the 
stand, an effective seal is provided between 
them. 

Welded to the top flanges of the base ring 
girders are four machine pads whichprovide 
a foundation for the gun carriage. 
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To provide a platform, steel deck plates are 
also secured to the girders and beams o! 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-
1·iage. 

The gun carriage, bolted to the !our pads, 
serves as a support for the slide and the gun. 
It consists o! two cheeks and a connecting 
cross piece welded together . 

The gun must be able to elevate easily, ac­
curately, and r apidly. To enable It to do this, 
trwmlon bearings, fitted with roller bearing 
separators, are bolted to the upper ends of 
the cheeks. 

The trunnions, which are part ol the sllde, 
pivot within these bearings . . we are looking, 
here, at the right trunnion. 

104 



Protecting the right trunnion bearing as­
sembly Is a clip that rotates with the trun­
nion In elevation. This clip also serves ... 

... as a connection for part of the s!Jght­
setttng mechanism. 

Protecting the left trunnion is another clip. 
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. 
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Pivoting within the trunnion bearings, the 
slide and gun are elevated and depressed by 
means of an elevating arc secured to the slide. 

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

Elevation of the gun is limited when the bottom 
plate of the slide strikes two positive elevation 
stops on the Inner sides of the cheeks. 

The depression of the gun is limited by 
positive depression stops on the slide and 
cheeks. 
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We know that the mount can be trained by the 
power drive or by turning thctrainer'shand­
wbeels. These are connected, through a speed 
reducer on U1e platform of the base ring, to 
a pinion that meshes with the training circle. 
While it Is possible totralnthemountthrough 
360 degrees ... 

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

As the gun approaches Its limit or train In 
either direction, the buffer strikes one of the 
training stops. 

Eaeb side ot the buffer contains a piston In 
an oil-filled cylinder. Each piston Is normally 
held outboard by a spring. 
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To provide suitable buffing, throttling grooves 
a re cut in the wall of the each cylinder. When 
the piston rod strikes a training stop, oil Is 
forced through the throttling grooves Crom one 
sldc or the piston to the other. The resistance 
or the oil being displaced causes the mount to 
come to a relatively smooth stop. 

When the pressure of the trainiug stop against 
the buffer p iston is removed, the spring re­
turns the piston to its normal position. 

Tile buffer system is kept filled with !co 
machine oil up to the level of this flllor plug. 

When In a heavy sea, the mount is prevented 
from slewing around by a centering pin in the 
base 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 tile 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 
!bat 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 
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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 amung the gun meant only pointing the 
barrel directly at the target, it would be a very 
simple matter. This cannotbedone,however, 
because the projectile drops during flight and, 
so, travels in a curved rather than a straight 
line. 

This curved path, known as the trajectory, 
r esults from the pull of gravity on the pro­
jectile. To aim the gun so that the projectile 
will hit the target, this trajectory must be 
compensated for by offsetting the gun barrel 
the correct amount above the straight line 
from the gun to the target. This line is called 
the line of sight . 

Even in the ctaysofthemuzzle loadertbe gun­
ner applied this principle. He found that by 
sighting horizontally along the top of the 
ban·el he would sometimes hit the target. 
This happened 'because . . . 



... Ute bore of his gun tilted upward to form 
a sight a~le between the axis orthe bore and 
the line of sight. The projectile was thus fired 
above the line of sight and the trajectory, In 
a crude way, was compensated for. 

In the 5" /38 this same principle Is applied . 
To compensate for t rajectory we establish 
the correct s(ght augle between the line of 
sight and tho axis of the gun bore. When sight 
angle Is introduced, the line of s ight Is de­
pressed below the gun so that when the llne of 
sight is brought onto the target, the gun barrel 
will be elevated by the con ect amount neces­
sary to enable Ute projectile to hit the tuget. 

The p1·opc1· sight angle depends on the range, 
which Is the stra ight line distance from the g un 
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 or the ship. 

In all modern guns, accurate aiming Is 
~rlher complicated by thefactthatthebarrel 
is rifled and causes the projectile to spin when 
fll'ed. Its Spin makes the projectile drift off 
to the right of the target. This drift, like the 
lrajeelory, must be compensated for. Com­
pensation Is made .. . 
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. .. by o!fsetting the line of sight to the right 
or the target to establish a denectlon angle 
between the line of sight and the axis of the 
gun bore. After setting the propel· deflection 
angle ... 

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

And so we see that the functlon of the sights 
is to offset the gun from the target by the 
amount necessary to eruible the projectile to 
hit It. And that this is done by moving the line 
of sight to set the proper sight angle or de­
nectlon angle. 

In the 5"/ 38 the line of sigbtlsoptlcally ele­
vated and deflected to set these angles by 
means o! movable elevation and deflection 
prisms mounted in each telescope. 
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If the gun is to be aimed properly, it is ob­
vious that the pointer and trainer must see the 
same image through their telescope at the 
same time. To make this possible the ele­
vation pris m in the pointer's telescope must 
move together with the elevation prism in the 
t rainer's telescope. And the two deflection 
prisn1s n1ust a.lso n1ove in w1ison. For tl1is 
reason ... 

. . . the two elevation prisms, one in each 
telescope, are connected by vertical shafts 
and an elevation cross sha.ft. 

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

Moving the prisms to establish the correct 
sight and deflection angles is done by a series 
of gears, levers, cranks, and pointers that are 
l<nown as the sight setting mechanism. Tbls 
meehanism is mounted over the right trunnion 
just aft of the trainer's bandwheel bracket. 
Let's see now how this mechanism operates 
to move the prisms. 
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From tho sight angle handwheel an elevation 
shaft extends to the elevation cross shaft. 
Turning the sight angle handwhcol will thus 
move U1c olovatlon prisms. 

In a slmlla r manner the deflectloo hand wheel 
Is connected through an azimuth shall to the 
deflection cross shaft. And tuml.ng the de­
flection hnnclwheel will move the deflection 
prisms. We shall study first how the deflection 
prisms are operated by the sight-setting 
mechanism. In addition to the shnns which 
enable It to move the deflection prisms ... 

. . . the deflection handwheel Is also connected 
to a dofloctlon Indicator. 

Turn!nc the deflection handwheel rotates the 
outer dial of this indicator. 
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The inner dial of this indicator i s controlled 
by a computer in another part of the ship. 
This computer positions the inner dial to 
indicate the proper deflection angle . 

When the computer signal rotates the inner 
dial (as shown in A) the index pointer of this 
dial moves to set the p1·oper deflection angle. 
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 to the 
proper angle . 

The outer dial Is calibrated in mills of de­
flection. If the signal from the computer 
should fail, the deflection angle can be set 
directly by turning the handwheel to match the 
required mills of deflection to a fixed index 
pointer. 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 
inner 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 handwbeel is connected both to the 
outer dial of the indicator and, through shatt­
i~, to the prisms. Thus, turning the hand­
•Ntteel moves both the dial and the prisms 
at the same time. When the dial has been 
set to match the computer signal the prisms 
have been moved to establish the proper de­
neetton angle. 

115 



In moving the prisms to set the proper de­
flection angle, and so compensate for drift, 
we have offset the line of sight to the right of 
the target. 

Training the gun to bi·ing the line of sight onto 
the target now makes it possible for thepro­
jectile (whose path is shown dotted here)to hit 
the target. Thus we have seen how the sight 
setting mechanism enablesus, in t rain, toaim 
the gun so as to hit the target. 

The sight setting mechanism also operates In 
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. 

116 



Tbe sight angle handwheel is conne<:ted to the 
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 ls 
free to revolve within the housing. 

On the main sight driving gear, In addition 
to the outer genr path for the elevating pinion 
!here ls a 40 degree section of internal ring 
gear. 

The Internal ring gear meshes with a pinion 
<tb.ched to a banjo-shaped casting. 
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The banjo, as this casting is called, Is bolted 
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. Thlsbevelgearmeshes 
at 90 degrees with another bevel gear on the 
sight angle handwheel s h:Lft. This shaft, In 
turn, Is connected to the sight angle hand­
wheel. 

The sl(!ht angle bandwheel is thus linked 
through the banjo and the driving gear to the 
pinion on the elevation shaft. Turning the 
handwheel wlll rotate the elevation shaft and 
cause the prisms to be moved. 

But moving the prisms is only half the story. 
As In the case of deflection, there must be a 
means or setting the elevation prisms to 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 
indicator. 
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The sight angle indicator operates in the same 
manner as the deflection indicator that we 
have already described. The sight angle hand­
wheel is connected to the outer dial. The 
inner dial i s controlled by a computer. 

' 

The inner dial indicates the correct sight 
angle as signaled by the computer. V\'hen the 
computer signal changes the inner dial (as 
shown in A) moves, carrying itsindexpointer 
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 dlal. Be­
cause, turning the bandwheel also moves the 
elevation prisms, matchin.~ up the dials sets 
the elevation prisms to the correct angle, 

Tile outer dial is calibrated in minutes of 
sight angle. lf the computer signal should fall, 
the sight angle can be set directly by turning 
tbe sight angle handwheel to match the re­
quired minutes of sight angle to a fixed index 
pointer, The order specifying the proper 
setting for this dial Is usually telepl}one<I to the 
gun. 

Sometimes the s ight angle order is given by 
specify ing the r ange in yards. When this is 
done, the slgllt angle hand wheel ls turned to 
set the specified range opposite an index in the 
square opening of the range dial at the right 
of the handwheel, thus setting the prisms to the 
proper sight angle. 
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Let's review, br ieOy, the action of the sight 
setting mechanism In ele•-:ttlon. We have seen 
that no matter how the sight angle is given, 
the sight setter must r espond by turning the 
sight angle handwheel. This movement of the 
handwheel operates the gear system in the 
banjo and rotates tbe sight driving pinion . 

• 

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

And the internal ring gear, being attached to 
t he main sight driving gear, moves the cl riving 
gear along with it . 

As the driving gear moves, It rotates the 
elevating pinion and elevation shaft. This 
shalt rotates the elevation cross shalt and 
this, in turn, moves the prisms. 
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In order to elevate a gun to given angle above 
the line of sight, we must lirst set the ele­
vation prisms to depress the line of sight at 
the same angle. 

With the line ol sight 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 fo1· the trajectory and enable the pro­
jectile to hit the target. 

We have seen tllat If the gun is to fire ac­
curately, tho n.xis of the gun bore must be 
offset from the target both vertically and 
horizontally--ve rtlcally to compensate for 
the trajectory and horizontally to compensate 
!or the drUt of the projectile. 

We observed also that the deflection angle 
!or the proper horizontal offset and the sight 
angle for the proper vertical offset are de­
termined by a computer. If the gun is to be 
2ble to accurately follow a moving target, it is 
obvious that the sight and deflection angles, 
once established, must rema in fixed until a 
new angle Is signaled by lhe computer. 

ii" "i 
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In train this is done quite easily. Here 
the telescopes, pris ms , and the gun itself all 
move together with the mount. Thus, once a 
deflection angle is established, it can remain 
set. Training the mount cannot disturb it be­
cause the telescopes move with the gun. 

In elevation, the problem of causing the llne 
of sight to move with the gun is not so simple 
because the telescopes do not move as the gun 
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 problem ls solved 
by making the elevation prisms in the tele­
scopes move with the gun in elevat ion. Ac­
complishing this is a job assigned to apart of 
the sight- setting mechanism which we shall 
now invest igate. 

The mechanism that moves the prisms with 
the gun in elevation includes the banjo, the 
main sight driving gear, ancl the linkage be­
tween the elevating pinion and the elevation 
prisms . 



When we stuclied the movement of the ele­
vation prisms, we found that the s ight 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 
\vhich 've \ve:a:e concerned was that of ~;e~1rs 
and shafts within the banjo. 'l'he banjo itself, 
being bolted to the trunnion, did not move. 

The sight driving pinion cannot be movecl un­
less the sight angle handwheel i s tur ned, 
because the worm wheel that is connectecl to 
the sight driving pinion cannot turn the worm. 
This pinion may be here regarded simply as 
a fixed attachment that connects the main sight 
driving gear to the banjo. 

When the gun is elevated the banjo, being 
bolted to the trunnion, moves wi.th it. 

SIG/IT A.NGLE 
HANDWf:'IEEL 
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And, since the sight driving pinion now acts 
as a fixed attachment connecting lho ba.njo to 
lhe main sight driving gear, ... 

. . . we can see that as the banjo moves with 
the gun In elevation the main sight driving 
gea,. will also move. 

So, as the gun is e leva ted or clep1·essed, the 
driving gear v.111 be rotated . 

This r otation Of the driving geai- with the gun 
causes the elevating pinion to rotate. When 
this pinion l'Otates 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 a re 
elevated together with the s ight angle between 
the two 1·emalning 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 occurs when the elevation prisms are 
elevated with the gun. To see how this error 
occurs ... 

. . . let's go back to the point where we com­
pared the sight driving pinion to a fixed at­
tachment between the banjo and the driving 
gear. It was necessary, when we first ex­
plained this gearing to ignore a slight motion 
that creeps l.nto the banjo gear assembly as 
the banjo moves and causes an error In the 
movement or the driving gear. 

When the banjo moves v.ith the gun In ele­
vation It causes the teeth of the banjo bevel 
gear to roll over the teeth of the handwheel 
btvel gear. 

125 

6NIJO 
8E~EL llEAll 



HA1VOWHEEL 
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DOES Nor 
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The handwheel bevel gear does not move. But, 
in roll!ng over this gear the banjo gear 
rotates slightly. It is this small amount Of 
rotation (Indicated by the white area on the 
gead that c.~uses the error. This error is 
transmitted through the gearing, because ... 

. . . the small amount of rotation In the banjo 
bevel gear shaft moves the worm and worm 
wheel and causes the s ight dr iving pinion to 
move on the Inter nal ring gea1· section. This 
results In lost motion between the banjo and 
the main sight driving gea1·. 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 eri-or In the setting of the elevation 
prisms, since they would not have been moved 
as far as they should have been. This would, 
i.n turn, result in an inaccurate sight angle 
setting and might cause theprojecliletomiss 
the target. 

This error would not show on the slirht 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 ... 
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... by providing n menns of en.using the error 
to show on the sight angle indicator dial and 
then compensating for lbe error by turning the 
sight angle handwheel to match up the point­
ers. Dobig this sets the prisms al the correct 
arigle. 

The means of causing the error to show on the 
sight angle dial is provided by a compensator 
screw mechanism. 

This moohanlsm Is Installed in tho banjo In 
line wllh tho axis or the trunnion. Let's see 
how it works. 

llowited on a splined section of the sight 
l!lgie handwheel shaft is a worm gear with a 
S:otted collar attached to its outer end. This 
;ear an slide along the splined shaft but 
mnot rotate on it. 
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This worm gear meshes with the worm wheel 
which drives the shaft of the sight angledial. 

A compensator bar fits into the slotted collar. 
The purpose of this bar . .. 

. . .is to carry the worm gear along on the 
spline and, so, to move the worm wheel and 
the shaft to the sight angle di<tl in the 111anner 
of a rack and pinion. To move the bar . . . 

. . . a compensator screw ls attached to it by 
a pin. The screw is fitted with an elbow which 
receives the pin. 
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This compensator scr ew is threaded into a 
hole in the banjo at the exact center line of 
the trunnion. The screw has a left-hand 
ttu·ead. 

The compensator screw assembly is mounted 
in a braclcet which allows it to slide in and 
out. 

When the banjo ruoves in elevation, the com­
pensator screw, because of !t.s left-hand 
thread, is forced outboard. This causes the 
ba r to slide outboard carrying the wor m gear 
with it. 

As the worm gear slides outboard it acts as 
a rack on the worm wheel and, so, rotates 
the vertical shaft of the s ight 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 the banjo elevates with the gun, it causes 
the compensator screw mechanism to make 
a slight change in the pos ition of the index 
pointer on the outer dial of the indicato1· . 

The pitch of the threads on the compensator 
screw is calculated so that this change in the 
position of the index on the outer dial r ep­
resents the error caused by lhe cr eep in the 
banjo gearing system. 

The index marks are then matched up by turn­
ing the sight angle handwheel. Wher1 this has 
been done, the prisms are again setcorrectl)· 
and the sight angle is again correctly es-
tablished. --

The error that is corrected by the compen­
sator scr ew mechanis m is thirteen one­
hundredths of one percent. This figure may 
glve you some idea of what a highly pr ecise 
in.strument 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 r espect to the 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-will be 
virtually useless. The sights are the eyes of 
the gun. Maintain them so that they will al­
ways be Shari> and accurate. 

131 



CHAPTER 9-FUNCTION OF THE FOOT FIRING AND FIRING STOP 

MECHANISMS 

We have alr eady seen that the 5" /38 gun is 
designed to develop a high rate of fire, and 
have studied some of tile 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 his eyes glued to his telescope. As a 
result, his vision is limited to the field Of 
the telescope. 

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

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



... a mechanism is provided to trevent the 
gun from firing whenever it is earing on 
any part or the ship's structure. 

This mechanism, called the firing stop mech­
nis m, is mounted on the left carriage cheek, 
on the pointer's s ide or the mount. 
The firing system In thegunhastwofunctions: 

One, it musl provide for rapldfiri.ng of the 
gun. 
Two, it must be able to prevent firing into 
the ship's structure. 

The preferred fir ing method is electrical 
because it is fastc1·. In electrical firing, 
closing the pointe r '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 pr imer. This current passing 
through it heats the fll.nmcnt and causes the 
primer to be detonate<!. 

To provide a means for preventing electrical 
!iring, the firing lead passes through the fir­
ing stop switch In the housing of t he firing 
stop mechanis m. This switch can be oper ated 
bl" the firing stop mechanism to break the 
electrical fir ing ch'cu!t. If for any r eason 
the gun cannot be fired electrically, we m11st 
resort to our standby me\ho<I .. . 

I ---
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. . . perc11ssio11flring. In percussion firing the 
motion or the root firingtreadle Is transmitted 
th rough linkage to release the plunger in the 
firing mechanism and so cause the primer to 
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. 
The1·efo1·e, percussion firing is !mpossibfe 
with these cartridges.) 

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

. . . we must first see how tho parts of the 
foot f!rlni; mechanism are connected. We 
shall start with the parts that arc located 
in tile lower section of th is mechanism. 

The tre:idle assembly consists of the treadle, 
a bearing shaft on which tho treadle pivots, 
a rocker arm, and a connection rod. A lug 
on the rocker arm contacts the connection 
rod. 
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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. 'l'he inboard rod of this 
assembly pivots around its center line. 

Secured to this inboard rod is a clutch throw­
out lever, shown in detail in the insert. 
Notice that there is a sleeve in the upper 
end of the rod. Seated in this sleeve .. . 

, .. is a firing rod. Secured to the lower end 
or tile firing rod is an upper clutch lever' 
·•·hich bears against the clutch throwout 
lever. 
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When the coru1ection lever is rotated by the 
root treadle, the clutch throwout lever ro­
tates the upper clutch lever and the firing 
rod. -

The !lrlng rod in turn rotates the firing rod 
lever. This lever pushes the outer push 
rod ... 

. . . against the trip plate. The trip plate, 
which Is pivoted, transmits tllls motion to 
the inner pusb rod ... 

. . . causing the sear to be pushed in. The 
sear, In turn, releases the !iring plungerand 
causes the gun to be !ired by percussion. 
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We have seen how the linkage from the fool 
firing treadle operates to fire the gun. To 
prevent firing, this linkage must be broken ... 

. . . by disengaging the clutch throwout lever 
so that it cannot engage the upper clutch 
lever and thus cannot rotate the fi1·lng rod. 
Breaking this clutch connect ion to prevent 
firing is done by the firing stop mechanis1n. 

The firing stop mechanism is located in the 
same two housings as t.he foot firing mecha­
nism. The hear t of the firing stop mecha­
nism 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 
has been installed on the ship. 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 fi r e. The low surface of the cam 
plate represents all of the points at which 
firing will be safe. 
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The cam plate is mounted on and secured 
to a cam gear. 

This cam gear meshes with a train input 
pinion that Is rotated .when the mount is 
trained. 

A plunger rides on th e face Of tho 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. 

The plunger Is held in a rod known as the 
elevation Input rod. It is free to slide in 
and out In Its mounting. 
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'!'he elevation input rod extends from the 
cam plate in the lower housing. . . 

. . . to the upper hous ing where a section 
of gear rack on the rod meshes witfl a 
pinion secured to the trunnion at it s center . 
As the trunnion rotates with elevation or 
depression of the gun, 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 tr ain and elevat ion of the gun. As the 
mount trains, the t rain input rod rotates the 
cam plate, and as the gun ts elevated or 
depressed the plunger is carried up or down 
over the surface of the cam plate. 

The heavy white line shows the path of the 
contact between the cam plate 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 move. 
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When the plunger is contacting a low spot, 
it is in the inboard position. 

When the plunger rides over a high spot it is 
forced outboard. It is this plunger that con­
t rols the operation of the r emaining parts of 
the !iring 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 plwtger 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 roct is raised and lowered. 

The plunger lever is connected to a bell-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 crank a 
shaft extends to the clutch throwout lever. 
Wilen the plunger bearing against the cam 
plate Is over ~' low spot the linkage we have 
just traced Is .!1Q! activated. 

But when the plunger is on a high spot the 
linkage Is activated to break the clutch 
connection and so prevent firing. Thepl\mger 
ln th is position causes the plunger lever to 
move the bell-crank lever outboard. 

The outboa rd movement of the bell-crank 
lever rotates the bell crank and pulls the 
clutch 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, tt operates through linkage to disengage 
the clutch connection to prevent the gunfrom 
being fired by percussion. 

Breaking the clutch connection prevents !Iring 
because the firing rod, which Is secu1·ed to 
the upper clutch lever, is not rotated. 'The 
firing stop mechanism, as we have described 
i t so fu, prevents only percussion firing. 

Since it Is equally necessary to p1·event 
electrical firing when the gun bears on a 
part of lhe ship's structure, the firing stop 
mechanism Is constr ucted so that It will also 
operate a firing stnp switch. 

The electrical firing circuit Is broken at the 
firing stop switch by a break operating lever 
located just below the bell-crankleverandon 
t.he same shaft. Wben the gun Is bearing on 
part of the ship's structure and the high spot 
on the cam causes the plunger to be pushed 
outboard, this lever rotates the break operat­
ing lever to open the switch. 
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This schematic drawing shows the position of 
the firing stop switch in the electrical firing 
circuit. 

And so we see that the firing stop mechanism 
operates as a safety device to prevent per­
cussion firing by disengaging a clutch to break 
the mechanical firing linkage, and operates 
further to prevent electricalfiring, by opening 
a switch to break the electr ical firing ch·cu!t. 

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" /38 does both jobs. It operates to fire 
lhe gun by the standby method of percussion 
and to prevent firing either by percussion or 
electrically. The proper maintenance of this 
mechanism will thus make certain lhat you 
will have not only a dependable means of 
firing the gun should the electrical circuit 
fail, but will also be able to protect your 
own ship from accldential fir e as well. 

I -=-

143 

"'~ .. 
' ·~~~~~~~~~~~~~~~~----



CHAPTER 10-DISASSEMBL Y OF THE BREECH MECHANISM 
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We have ah·eady seen that the 5" /38 has a 
sliding wedge-type breech plug, operated by 
an automatic breech mechanism which is 
largely responsible for the gun's very rapid 
rate of fire. 

This breech mechanism is precision made. 
Tolerances between moving parts are ex­
trc1nely close. Dirt, burrs1 or corrosion 
will seriously affect its efficient operation. 
For this reason, ... 

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

\\~1enever t he ship ls in port for an upkeep 
period, the breech mechanism must be com­
pletely disassembled for cleaning, lubrica­
tion, Inspection, and repair. 



Making possible the precise automatic opera­
tion o( the breech mechanism are a great 
many individual parts. Each of these Is 
important to the overall functionlng of the 
mechanism. Care must be taken during 
overhauling to avoid sh'aining or damaging 
any of these parts. Despite its complexity, 
the breech mochanism can be disassembled 
quickly 1md without damage to :my of Its 
parts i! the proper routine Is followed. 

The mechanism can be disassembled in a 
logical and orderly fashion in thirteen simple 
steps. We s hall discuss these in order. 

STEP 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 
ihe mechanism Itself. 
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To disconnect the firing terminal, press it 
for\\'ard \Vith a scre,vclriver, ... 

. . . then turn the pivoted latch 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 into place, thus 
holding the firing mechanism cocked so that 
it can be unlocked and removed from the 
breechplug. 
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To unlock the firing mechru1ism, press for­
ward on the cocking handle ru1d twist it. 
The tmlocked firing mechanism is then pulled 
out of the breechplug. 

Here is t he firing mechanism we have just 
removed. Disassembly and assembly of the 
firing mechanism will be described later. 

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

Step two is to r emove the latch pin lever 
stop plate, and to raise the latch pin lever. 

These parts would prevent lifting the breech­
plug out of the breech housing. 

The latch pin lever stop plate ls removed by 
wiscrewing these two bolts and lifting out the 
plate. 
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The latch pin lever is then r aised up out of 
the way by first r emoving the nut on the far 
end of the latch pin lever shaft, ... 

... and by holding the rnmmer starting lever 
down in the "ram" position, so that the re­
traction cam follower will be lowered out of 
the way of the latch pin l ever shaft. 

We may now drive the latch pin lever shaft 
pal·! way out with a brass drift pi11 to unkey 
it from the automatic operating lever . 

Tile latch pin lever now may be lifted 11p 
out of the path of the breechplug. It will 
stay in this position. 
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STEP 3: RAMMER CAIVI PLATE 

Step three is to remO'le the forward section 
of the rammer cam plate. 

The rammer cam plate closes oU lhe top or 
the breechplug guide grooves - so It ~lso 
would prevent lifting the breechplug out of 
the housing. 

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

- screw two jackbolts into the small holes 
In the cam plate section until they bear against 
the gun sllde. The jackbolts must be used 
because the cam plate section fits snugly in 
Its recess ln tile slide. 

Take up on the two jackbolts alternately so 
JS to back the cam plate section oft evenly. 

---~·-..-;'-~----.. 
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This is necessary to prevent one end of the 
cam plate section becoming wedgecl against 
the end of the recess. 

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

1'be cam plate section ther1 can be removed. 

STEP 4: OPERATING SHAFT CAM PLATE 
SPRING 

step four is the r emoval of the operating 
s haft cam plate spring. 

The operating shaft cam plate spring is 
mounted in the side of the gun behind this 
retaining plug. To free the cam plate so 
that it can be pushed out of the way cturi11g 
disassembly operations the spring must be 
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 oper ating shaft cam plate 
spring. 

STEP 5: SALVO LATCH CAM PLATE AND 
CAM PLATE RETRACTOR 

Step five Is to r emove the salvo l atch 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 prnvide easier access to the 
operating shaft these parts are removed at 
this stage. Each bolt, and the hole it belongs 
in, are correspondingly numbered to ens u1·e 
proper assembly. 

The salvo latch cam pla.te and the cam plate 
retractor will come off together. Be very 
careful not to lose the two detents. 

.-. 
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The cam plate retr actor is slid :lft on the 
salvo latch cam plate and simply ll!ted up 
off the cam plate. 

Remove the detents and the springs by 
tipping the cam plate r etractor over on its 
side. 

STEP 6: OPERATING SPRING CHAIN 

Step six ls to disconnect the operating spring 
chain. 

This job l! not done properly, will be a 
dangerous one, s ince the chain Is held taut 
by the constant tension of the vowerful 
operating spring. This tension must be 
relieved. 

First, trip the salvo latch sothattheoperating 
shaft can be rotated, ... 
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. .. then pull down the hand-operating lever to 
lower the br eechplug part way aJ>d to com­
press the oper ating spring. 

With the breechplug only part way down, hold 
the oper ating lever down to keep the operating 
spring compressed and insert a block in the 
after end of the operating spring hous ing. 

Hold the block in place by inserting a ro<l 
through the holes in the after end of the 
operating spring housing. 

Returning to the other Side of the gun, snap 
the hand-closing latch key forward. Then 
raise the breechplug all the way up with 
ille hand-operating l ever to release the 
tension on the oper ating spring chain. 

4 

~- _, ,,,·---
~.----.·~ 
~~ 

-· 
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The block wedged in the after end of the 
spring housing holds the spring compressed 
as the operating $haft is rotated andrelieves 
the tension on the chain. 

Then remove the retaining screw holding the 
chain connector to the operating shaft chain 
can1. 

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 breechplug shelf extension. 

Place the block 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 shell 
extension rests on the block. 



STEP 7: SALVO LATCH MADE INOPERA­
TIVE 

Step seven Is to makethesalvolatchlnopera­
tive. 

Here, under the side of the gw1, we see the 
salvo latch. It must be made lnopet•ative so 
that it wlll hmig down out of the way. 

This special tool, known as a "salvo latch 
compressor," ls used for this operation. 

Hoolc the s ingle-prong end of the compressor 
over the end of the salvo latch plunger, and 
snap the othOr end of the compressor up over 
the after end of the salvo latch. This will 
hold the salvo latch phmger compressed. 

Loosen this keeper bolt so that the salvo 
latch pivot pin may be r otated. 
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Rotate the head of the salvo latch pivot pin 
until Its notch Is over the end or the salvo 
latch plunger retaining pin. 

Finally, pull out the retaining pin. 

·rhe salvo latch Is now inoperative and wm 
hang down out or the way. 

STEP 8: RETRACTING LEVER PIN 

step elght Is to remove the retracting lever 
pin. Here we see the retracting lever pin 
connedlng the retracting lever to the breech­
plug extenslo11s. 
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First, remove the cotter key locking the 
retracting lever pin in place, ... 

. . . and slide out the r etracting lever pin. 

STEP 9: BEARING CAP BOLTS 

Step nine IS to remove the bearing cap bolts. 
Here wo see the bearing caps nncl 1Jolts 
supporting the operating shaft. Note that 
each bolt ls numbered, and that the cor­
responding number appears on the bearing 
cap beside the bolt to ensure proper as­
sembly. The bearing cap bolts arc locked 
in position by keeper screws. Remove the 
keeper screws and the bolts. 

Hold U1c bearing caps in place, because these 
caps arc all that hold up the operating shaft 
at this point. 
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STEP lO: OPERATING SHAFT ASSEMBLY 
AND BREECHPLUG 

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

First, remove the bearing caps whlle hold­
ing up the operating shaft. The bearing caps 
will lift off- -do not pry them orr ns they may 
burr the bear ings . 

Then lower the Operating shaft down and aft. 
The bearing blocks "ill slide out of the 
breechplug as you do this. 

Here we see the operating shaft assembly. 
The bearlni; 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. 

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 or the housing. 

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

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

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

step eleven is to remove the extractors, 
the extractor plwigers, :u1d the extractor 
plwigcr springs. 

As we look forwnrd now into the housing 
after the breechplug has been removed, we 
see these extractors In the sides or the 
breech housing. 

• • 
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A tool-known as an "extractor plunge1' 
bar" -is used in removing the extractors. 
It has a stationary pin at one end and a spring 
loaded pin at the other. 

In tnis view, we are looking from the side 
at one of the extractors. Insertthestationary 
pin of the plunger bar tool into this hole in 
one of the e:>.iractor plungers. 

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

This tool-known as an "extractor pltmger 
bar compressor"-is used to compress the 
extractor plungers. You will note that it 
is provided with two lugs and a cm·ved lip. 
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Insert tile lugs of t he plunger bar com­
pressor tool up from below In the forward 
groove of each breechplug guide plate with 
the compressor lip forward of the com­
pressor bar tool. 

Push up on the compressor tool and the Up 
wm force the pllmger bar aft. nus wm 
hold the extractor plungers aft 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 pltmgers 
will be all the way forward In the kidney­
shaped slots. The extractor plungers tben 
can be r emoved. 
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Again, lnse1·t the stationary pin or the plunger 
bar tool Into the hole in the extractor plunger. 
Then, while holding your hand over the 
extractor plunger, pr y 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 ls used in 
reassembly ot the extractor plw1gers, but 
the compressor tool is no longer used. 
Neither tool is necessary tor disassembly 
of the extractors. The extracto1·s cru1 be 
gentlyt pried loose with a screwdriver. Be 
sure hat the c"1ractor plunge1· Is not for ced 
out violently "fly its spring. The e"1ractor 
plunger can then be removed, as described, 
with the plunger bar.) 

STEP 12: OPERATING SHAFT CAMPLATE 
AND SALVO LATCH 

Step twelve Is to remove the operating shaft 
cam plate and salvo latch. 

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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... r emove the keeper screw, 

and w1screw and remove the lower half of the 
two-ptece cam plate pivot pin. 

To remove the uppe1· half of the cam plate 
pivot pin, sc1·ew a 3/8-!nch bolt into its 
lower end and pull the shaft clown into the 
hinge arm supporting the cam plate. Un­
screw the bolt :md remove it after you have 
done this. 

Then rock the earn plate to free it from the 
hinge and withdraw It. 
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Pull the upper half of the cam plate pivot 
pin out of the hinge arm. 

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

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

The plt111ger ancl spring are then withdrawn 
from tl1eir recess in the salvo latch. 
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STEP 13: SEAR AND SEA SAFETY LATCH 

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

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

First, take out the sear retaining screw. 

Then press in on t he s ear safety latch. 
Compression of the sear spring win cause 
the seru: 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 saiety latch. 
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Pull the sear safety latch out with your 
fingers. You can do tbls easily by Clrst 
pressing In on the safety latch and then 
letting up on It suddenly. The satety 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 satety latch spring. 

Look carefully at these parts we have just 
removed. Note that there Is 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 breeehplug. If U1ey 
show signs or wear, remove them. 

166 



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

. . . 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 br eech mechanism is a 
matter or putting t he breechplug back In Its 
guide grooves and connecting up Its operating 
parts. For this reason ... 

STEP I: SEAR SAFETY LATCH AND SEAR . 

. . . the first step is to reassemble the plug 
itseU by replacing the sear safety latch and 
the sear In their recesses. When the plug 
was disassembled, we round 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 Ute 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 bere, the safety latch 
would be held down in the bearing block 
camway and would jamtbebearingblockwhen 
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 unt il it Is Jocked In position 
by the sear safety latch. Then secure it with 
its retaining screw. 

It the pallets have been removed for cleaning 
or replacement, secure them in place on the 
breechplug witlt their retaining screws and 
lock each retaining screw with Its keeper 
screw. The breecbplug Is now completely 
assembled and ready to be placed in Its guide 
plates. But, before putting In the plug, It Is 
advisable ... 
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STEP 2: SALVO LATCH AND OPERATING 
SHAFT CAM PLATE 

... as 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 latch Is vltalto safe and efficient opera­
tion of the breech mechanism, so check it 
carefully before putting it back. The spring 
is the operating part of the latch. Check it 
carefully. See that tile pawl and the spring 
plunger are cleaned and well lubricated and 
that they work freely. 

Insert the spring and plunger in their r ecess 
in the salvo latch. Compress the spring ... 

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

. . . ts 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 cam plate is 
mounted with the two-plece pivot 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 cam plate on 
the hinge arm. Rock It back and forth, if 
necessary, to slide it into place. Then to 
secure it In place .. , 

. . . screw tl!e 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 pln Into position. 
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Then lock the pivot pin with its keeper screw 
and replace the zerk fitt~. 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 sp1·tng. The 
spring will fit only over Ibis end of the 
plunger. 

Then Insert the other end of the spring ln the 
hole In the after end of the kidney-shaped 
slot tn the breechplug guide plate. 

To compress the spring to seat the plunger 
in the kidney-shaped slot, we use U1eplunger 
bar tool. The fixed pin at the end or this tool 
is inserted in the bole in the side or the 
extractor plunger . Having done this, hold 
your fingers over the end of the extractor 
plunger ... 

172 



... and force It aft to compress the spring. 
When the spring Is compressed sufficiently, 
you can force the plunger into the end of the 
kidney-shaped slot. Be careful to hold the 
pin of the tool firmly In the hole in the plunger 
and hold your fingers over the end or the 
plunger to prevent Its popping out if the tool 
should slip. Repeat the operation for the 
other extractor plunger and Its spring. 

To retract the plunger s so that the extractors 
can be seated, without clanger Of the plungers 
popping out of the! r slots, insert the pins 
at the ends or 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 s pring the plunger 
bar tool a!t, thus forcing the extractor 
plungers aft to provide space for the outer 
lugs. 
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Now, insert the extractors with their outer 
lugs in t he kidney- 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 
breecbplug Is lowered into the guide plates 
from above. To permit this, the extractor 
lips must be forward and the inne1· lugs aft 
to fit into their camways on the breechplug. 
But, the function of the extt·actor plunger and 
springs is to hold the extractors wtth their 
Inner l\l!!S forward and their lips aft. To 
rock the extractors to the required posi­
tion ... 

. . . this "extractor rotator" tool is provided. 
This tool rocks theextractorsandatthesame 
time prevents thei1· slipping out of their 
seats. The tool consists of!wo cams mounted 
on a shaft and of half sleeves on each cam to 
engage the Inner plug or each extracto1•. 

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 rotatortooland rock 
the inner lugs aft. With the extractor lugs 
held aft .. . 

. . . place the wood or aluminum block in the 
loading tray and lower the breechplug gently 
into the breech housing . As you lower the 
breechplug, the extracto1· inner lugs should 
slip into the extractor 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 plar.e. 

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 . .. 

. . . a U-shaped tool is used. 

175 



·-

176 

Push the ends of tbe tool up in front of each 
extractor and pull aft on the tool to force the 
bOttom of each extractor further aft until their 
Inner lugs are lined up with the c:unways on 
the breechplug. Never attempt to short cut 
by using this tool in place ot the extractor 
rotator tool. .. 

. . . because the extractors would probably 
pop out of their recesses and you'd bave 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 ir1 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: OPERATIJ\GSHAFT AND BEARING 
CAPS 

... step !Ive 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 central arm P,ln

1 
and the 

retracting lever. 



Place the operating shaft on a flat surface 
with the operating shact crank on your left 
and the operating shaft central arm toward 
you. 

Insert the slotted arm of the retracting lever 
into the central arm with theotherarmof the 
retracting lever projecting upward. 

The central arm pin and the retracting lever 
pin are both of tho same diameter and either 
one could be titted in the central arm. But 
tile central arm pin ls the shorter of the 
two ... 

. . . 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. Tho central arm pin must 
be inserted here because the retracting lever 
pin would be too long, and would jam against 
the bearing block cam ways. 
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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 close the breech. 

Now, lift the complete operating shaft as­
sembly up under tile 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 blocks must be on top and 
pointing aft. 

Seat the operating shaft against its bearing 
lugs, then mount the bearings and bea1·ing 
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 outboard side of the bearing, each bearing 
must be mounted with the "L" on tbe left 
and t he "R" on the right. This ensures 
placing the pr oper beat'ing on the proper 
side of the operation shaft. 



Finally, Insert the bear!Jtg cap bolts. Be 
sure that the number on each bolt cor­
responds to the number beside each bolt 
bole. Otherwise, whentheboltsaretlghtened, 
the keeper screw holes will not line up 
p1·operly with the bolt heads. 

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

STEP 6: RETRACTING LEVER PIN 

As step six, the retr acting lever· must be 
secured In the plug with the retr acting 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 tnrough the 
elbow of the retracting lever in order to 
lock the pin In place. With the operating 
shaft connected to the breechplug ... 
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STEP 7: OPERATING SPRING CHAIN 

... step 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. 

As this Is done, the operating shaft will be 
rotated to bring the chain cam around so that 
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 far as 
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 ls held in compression ... 

180 



... so that the rod and block can be removed 
from the after end or 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 b1·eech end of the loading 
tray, you will see that the extractor lips 
have snapped all the way aft . The breechplug 
is now locked in its down position. The 
extt·actor s must be tripped for ward to unlock 
the breechplug. This ls done .. . 

• • . by usln!J' this tool whichhastwoprojecting 
lugs and a forward Up. 

Insert the tool with the lugs in the forward 
breechplug tfulde g1·oove and with the lip 
of t he tool against t he top of each 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 tho action of the 
operating spring. 

STEP 6: CAM PLATE RETRACTOR AND 
SALVO LATCH CAM PLATE 

Step eight ls to assemble and mount the 
cam plate retractor and the salvo latch 
cam plate. First, insert the springs and 
detents ln the cam plate r etractor. 

Then Install the cam retractor by passing lts 
lever through the slot in the salvo latch cam 
plate. The c.'\m retractorandsalvolatcbcam 
plate assembly now is r eady to be 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 tho four keeper screws. 

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 scr ew. 

STEP 10: SALVO LATCH MADE OPERA­
TIVE 

As step ten the salvo latch is made opera­
tive. When thls h:is been done, the breech 
mechanism will bo completely assembled. 
The salvo latch cam plate and cam plate 
retractor have been removed he1·c so we can 
Se<l the salvo latch more clearly. Lift up 
the after end of the salvo latch ... 
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. . . and insert the salvo latch plunger retain­
ing pin in its recess In the breech housing. 

Turn the head of the salvo latch pivot pin so 
that it locks the plunger r etaining pin in place, 
and lock the pivot pin in this position with its 
keeper bolt. 

T hen pull off t he sa lvo latch compressortool 
to free the salvo latch plunger and spring, 
and to put the salvo latch in operating con­
dition. 

STEP 11: RAMMER CAM PLATE 

The remaining steps involve the 1·eplacement 
of tile parts removed preparatory to disas­
sembly of t he breech mechanism. Thus, 
step eleven is to replace the rammer cam 
plate. This is done first by wedging the 
rammer crosshead latch 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 crossbead latch 
can be released . 

Take up on the screws alternately so as to 
draw the cam plate section uniformly Into 
place. 

STEP 12: RAMMER TRIP LEVER AND 
RAMMER TRlP LEVER STOP PLATE 

Step twelve is to lower the rammer trip 
lever into position and to replace the ram­
mer trip lever sto1> plate. To do this 
lower the 1·ammer trip lever to Its normal 
position . . . 

. . . and push the rammer trip lever shaft 
through its bearing into the automatic operat­
ing lever. Rock the rammer trip lever shaft, 
if necessary ... 
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..• so that the key on the end of the shaft 
will engage the keyway in tile automatic 
OJ)erating lever. 

Then secure the ramme1· frip lever shaft by 
replaci.ng the nut on the far end of t11e sllaft. 

Replace the rammer tr ip lever s top plate. 

S7EP 13: F IRING MECHANISM 

To prepare the breech mechanism £or £iring, 
tl1c thirteenth and last step is to place a 
cl eaned and ovei:-hauled Iil'ing mechanism In 
tl1c breechplug. To cock the firing mechanism 
so that it will go into its seat in the plug, .a 
tool, made up from a stl·ipo!met<iland welded 
to the edge of the gun platform may be used. 
It has a hole for the !iring mechanism and 
a slot to pass the coclting sleeve lug. 
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Insert the firing mechanism through the tool 
and then twist the firing mechanism until the 
bayonet lugs nre locked in back of the tool. 

Now pull aft on the cocking handle and rotate 
the S:lfety latch into position so that the firing 
mechanism w!ll stay cocked. 1t now can be 
mounted in the breechplug. 

To do this, insert the firing mechanism in the 
breechplug with the cocking sleeve lug at the 
ten o'clock position so that it will fit ioto 
its key way in the breechplug. 

Then twist the cocking handle clockwise to 
lock the bayonet lugs In place. Trip the 
sa!ety latch to l'elease the cocking handle ... 
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... and connect up the firing lead. 

We have seen that smooth functioning of the 
breech mechanism is vitally important to the 
uninterrupted rapid fire action of the 5" /38 
g Uil. 

For thi s 1·eason, 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 ls not t ime to waste during the up­
keep period if the ship and her guns are to 
be returned to active service as soon as 
possible. 

And, even more important, speed is essential 
especially in combat areas when correcting 
casualties. So, learn the disassembly and 
assembly 1·outine of the mechanisms so 
thoroughly that you can do it in a matter of 
minut.es! 
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CHAPTER 12-0ISASSEMSL Y AND ASSEMBLY OF THE FIRING MECHANISM 

To fire a gun rapidly and without failure, 
the firing mechanism must be maint.'\lned ln 
perfect working order. 

Fatlu1·e to fire Is one of the most common 
casualties hi the 5" /38. Yet It Is one or the 
easiest to prevent by careful dally checking 
of the firing mechanism. The dally chockoff 
list r cqufre!I that thefh•lng mechanism should 
be removed from the breeehplug and a spare 
subslltuted. The purpose of this procedure is 
to permit cleaning and inspection of the firing 
mechanism without putting the gun oul or com­
mission. 

We have seen that the firing mechanism ls 
dependent on the action of two springs-the 
firing spring for preeussion firing, and the 
contact spring to provide a positive contact 
to permit electrical firing. Springs are al­
ways subject to fallgue andhavetobechecked 
constantly. 

Checking the springs Involves disassembly or 
the firing mechanism so that the free length 
of the springs can be checked. In addition, 
disassembly of the firing mechanism provides 
opportunity for complete cleaning of the 
mechanism and for inspection of the !Iring 
pin Insulation which is important to proper 
tunctloning of electrical firing. 
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Because a single securing nut holds most 
of the parts, disassembly Of the firing 
mechanism is r elatively simple. To dis­
assemble the mechanism, . . . 

DISASSEMBLY 

... first unscrew the firing t erminal head 
so that the securing nut is accessible for 
removal. With the firing terminal 1·emoved, 
the mechanism is held together only by the 
securing nut. To get it out of the breech­
pl ug, we cock t he firing plunger compress­
ing the powerful firing spring. 

The fellow who starts removing t hat secur­
ing nut v.'ithout taking the proper precau­
tion .. . 

. . . is 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 S:lfety latch, to uncock the 
firing plunger, and relieve the com1>ression 
of the powerful spring. When you rotate 
tho 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 unscrew the securing nut on 
the alter ond Of the firing pin. An insulating 
collar wUI come ofi with the nut. 

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

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

Next, pull the firing pin casing out of the 
cocking sleeve assembly, ... 

. . . and wlthdra w 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 or the firing pin 
rod. The Insulating sleeve Is cemented on 
the £iring pin and does not come oU. 
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The remaining portion of the firing mecha­
nism Is this firing plunger assembly con­
sisting or the !iring plunger, the cocking 
sleeve, and the !iring spring. To take this 
apart, ... 

. . . first, loosen the setscrew which locks 
the firing plunger to the forward end or the 
cocking sleeve, ... 

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

Then, sltde the firing spring off the forward 
end of the cocking sleeve, ... 
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. . 
FIRING SPRING 

RCTAJNJNG CCLLJR ... and remove the firing spring retaining 
collar. 

The firing mecllanism has now been 
completely disassembled into Its component 
parts. Clean these parts thoroughly. Then, 
before reassembling the mecb:i.nlsm, ... 

INSPECTION 

... Inspect the firing plunge1-, the cocking 
sleeve, :ind the firlng pin casing for burrs, 
cracks, or corrosion. Hemove burrs with an 
oil stone. Replace any cracked parts, and 
lubricate with light oil. Do not get oil on the 
lnslde or the firing pin casing which comes 
ln contact with the firing pin Insulation. 

CareCully inspect the firing spring and the 
contact spring for cracks or evidence of 
corrosion. Check the measured free length 
of the springs against dimensions given in the 
blueprlnts or against the length or new 
springs. If the springs a re cracked or too 
short, replace them wilh new ones. Re­
member, firing depends upon the strength of 
these springs. 
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lnspect the firing pin carefully. See that the 
point Is not bent or blunted. Strike the pin 
against a metal surface and, by the quality 
or Its ring, make sur e that It Is not cracked 
or broken. U 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 or grease or dirt which would Injure 
their Insulating properties. It Is important 
that each of these parls, the Insulating 
washer, the Insulat ing sleeve, and the in­
sulating collar, be in perfect condition to 
assure a faultless electrical firing. 

ASSEl\ffiLY 

When a ll the firing mechanism parts have 
been thoroughly cleaned, checked, and lubr i­
cated, and worn par ts 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 
subassemblles. To assemble the firing 
pin, ... 

. . . slide the insulating washer (that's the 
fiat one) over the firing pin sleeve until it 
seats against the firing pin shoulder. 

::;;;=ii;;;;;:;... ~ rr r r r r rr r~ 
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TllRIJST 6V$HlillG 
Then, mount the thrust bushing on the tiring 
pin sleeve with its smooth face forward. 
against the insulating washer. The other 
side of the thrust bushing has a recess to 
receive the firing pin casing, and this recess 
must face the after end of the firing pin. 

To reassemble the firing plunger assem­
bly, ... 

. . . place the firing spring retaining collar 
over the cocking sl eeve, 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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Screw 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 assembled firing pin through the 
firing plunger end of the assembly so that 
the thrust bushing bears against the firing 
plunger. 

With the !h·h'lg pln in place, slide the firing 
pin casing over the alter end of the firing 
pin rod and Into the cocking sleeve. Note 
tbat the small diameter end of the fi1•ing 
pin casing Is forward. 
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Then mount the contact spring over the 
firing pin casing. 

SUp the firing mechanism lock over the 
after end or 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 or tlie firing pin rod and flt It Into place 
In the firing mechanism lock. 

To lock the parts together, the securing nut 
must be screwed 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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Screw on the securing nut 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, screw the firing 
terminal head onto the after end of the firing 
pin rod. The firing mechanism is now 
completely overhauled. 

This little assembly does ~ 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 ship and its crew 
may depend on it. 
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CHAPTER 13- DISASSEMBLY AND ASSEMBLY OF THE RECOIL AND 

COUNTERRECOIL SYSTEMS-PART ONE 

200 

We have seen that the recoil and counter­
recoll systems together absorb the tremen­
dous ro1·ce or the gun' s recoil .. . 

• . . and return the gun to battel'y quickly 
and smootllly so as to facilitate rapid loading 
and extracting and help the gun to maintain 
its high rate of (ire. 

Both systems are filled with fluids which In 
operation are subject to extremely highp1·es­
sures. The recoil system ls filled with re­
coil liquid and the counteri-ecoil system with 
both air and oil. To prevent leakageof these 
fluids both systems are made to precision 
tolet·ances and are fitted with efticlent pack­
ings. 

To enable tile gun to take full advantage or 
its high rate ot tire, 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 neccssa ry to disassemble one or both or 
these systems. 

To make the recoil system accessible for 
dissassembly, it ls 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 
sllde. 

The spray shield must be r emoved to make 
accessible the thrust blocks securing the re­
coil piston to the front plate or 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. 

201 

• ... 
: .JJ ... 

... 
., 



Since the recoil system Is filled with llquid, 
it Is a very good idea to drain the liquid be­
fore taking the system apart. Of course, U 
you prefer to save yourself this exercise ... 

. . . the first step In the disassembly of lite 
recoil system Is to remove the re<:oll liquid. 
To do this, set the gun at zero elevation or 
horizontal position and remove the recoil 
vent and filling plugs located on tho under­
side or the housing and just aft of the operat­
ing shaft bearing caps. The recoil liquid will 
drain out freely. 

Tho system can be disassembled in two 
simple operations. Fh·st, the bu!!er 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 can be removed 
througll the after part of the housing. To 
remove each buffer plunger ... 

. . . first remove its keeper screw ... 

202 



... and then unscrew tbe buffer plunger with 
a spanner wrench . . . 

. . . and l'emove it from the g'Un. Do not 
tamper with the needle valve adjustment. It 
is set at the proving ground and should not 
be changed. Having removed tbe buffer 
plungers we are now ready to take out the 
pistons. 

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 bas 
been backed in free of the threads in the 
thrust block. 
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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 oif the gland. 

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

With the handle of a screwdrl ver, push tbe 
recoil piston rod aft .. . 



... until the piston can be grasped and 
pulled out through the after end or the 
housing. 

Then 1·emovc the ii raphited-flax packing rings 
from the forward end of the recoil cylinder. 

Clean the 1·ecoil piston and inspect it care­
fully for burrs , di1·t, or corrosion. 

Clean and Inspect the recoil cylinder, looking 
for sediment in the throt.tllng grooves. 
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After the parts have been thoroughly checked 
and cleaned, the recoil mechanism is as­
sembled. First, insert t he recoil piston rod 
into the recoil cylinder and push it for­
ward ... 

. . . until the threaded end of the piston r od 
projects beyond the forwa1·d end of the 
breech housing . 

Now, to make sure leakage will be pre­
vented, carefully insert six new graphited­
fiax packing rings. Theil· split ends should 
be alternated. 

The packings are secur ed by the adjusting 
gland. Slide this gland O\•er the forward 
end of the recoil piston rod ... 



... and hold it in place with the adjusting 
gland nuts. 

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

To secure the piston to the front pl ate of the 
slide, rotate t he forward encl of the piston 
counterclockvdse until the piston rod thr eads 
catch In the thrust block. Screw the piston 
all the way forward in the thrust block 
securing it with lt s cotte r key. 

With the piston rod in place, tighten t he two 
adjusting gland nuts uniformly to assur e 
proper seating of the packings . 
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Next assemble the buf:!er cylinder In the 
after end or 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! r ecoil system . 

You will r emember that the compt·essed air 
in the counterrecoil air chamber is subjected 
to constantly changing and extr emely high 
pressures. If this air pressure drops 
consistently from day to day, leakage is 
indicated and Ille counterreco!l system will 
have to be disassembled. 

The first step in disassembly o! any part of 
the counterrecoll system ls to secure the 
safety link located on the top Jen-hand side 
or the slide. The purpose or this safety 
link .. . 
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... is to prevent t he housing from crashing 
against the slide r ear plate when the air Is 
bled out of the counter r ecoil air chamber. 

To secure the safety l ink, slide it into the 
slot in the housing ancl lock it in place with 
Its bolt. 

Then with the air valve closed, unsc1·ew 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 pr ovided with a 
bleeder hole so that the air can be bled sl owly 
out of the counterrecoil a i r chamber. 
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Air leakage can occur in three places in the 
counterr ecoll system: 

l. At the air valve. 
2. At t he air line connection. 
3. In the couoterrecoil plunger packing. 

These are in addition to possible leakages itt 
tile dHferential system which we will con­
s ider later . The fir st place to look for an 
air leak is at tile ail· valve. 'l'o disassemble 
the valve . . . 

. . . r emove the air valve packing gland keeper 
lug. 

The packing gland around the air valve is 
re moved v.rith a spanner \Vrench. 
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Then unsc1·ew and r emove the air valve 
shaft. 



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

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

Remove the packing follower and graphited­
flax packing located part way inside the air 
valve opening. 

Inspect the packing follower anc! the graphlted 
fiber packing. Replace with new packing if 
required . 
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To assemble the air valve, Insert the plunger 
in the end of the air valve sh:1ft and Jock It 
In place with a keeper pin. 

Next replace the gland packl11g and packing 
follower Inside the air valve recess ... 

. . . and screw in the air valve. 

Slip the air valve packing gland. over the 
end or U1e air valve and screw It in place 
with a spa1U1er wrench. Do noi set it up too 
tightly. One turn after the face or the pack­
ing gland touches the packing follower ls 
su!!lclent. 
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Note tho projection on the end of the keeper 
lug for the alr valve packing gland. It 
should be displaced outwardly from the gun 
surface when assembled as shown in the 
insert oo that lt will fit into one of the slots 
ln the gland nut and thus lock it in place. 

The second place to look for an air leak In 
the countorrecoll system is at the air line 
connection. To take this out, loosen the 
setscrew and roniove the airline connection. 

Remove the copper packing r ing which re­
mained inside the housing when you removed 
the ah' line connection and also the identical 
copper packing ring located inside the air 
line connection ltself. 

Clean and inspect all parts of the air line 
connection assembly, using a wire brush 
and metal polish on the two copper packing 
r ings if necessary. 

0 
a 
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To reassemble this unit, anneal and replace 
the copper packing rings. 

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

. . . and screw In the air line connection. 
Take up on the set screw on the lock acte1· 
the air lino connection is tight. 

Finally, scr ew the plug Into tho air line con­
nection. 
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The third place to look fo1· a leak ls in the 
counterrecoil plungerpacldngrings. Leakage 
here Is usually evidenced by loss of liquid 
and protrusion of the differential piston. 
To get at this packing the counterrecoil 
phmger must be removed. 

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

Then using this two-piece spanner wrench ... 

. . . unscrew the support bar housing. 
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The support bar will come out with thehous­
lng. 

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 support bar 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 
setscrew from the counterrecoil packing 
gland nut. .. 

216 



... and unscrew the adjusting nut. 

To pull out the plunger use this running bolt. 

The runniug bolt is sci-ewed into one of the 
small holes In the counter recoil plunger. 
Pull out the plunger. 

Unscrew and removethepackingglandnut .. . 
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... and replace it with a packing guide. The 
purpose of this guide is to prevent scoring the 
packings as they are removed. 

This tool Is used to pull outthe counterrecoU 
plunger packing ass embly. You will note that 
a bar Is pivoted at one end of this tool. 

Insert the pivoted bar of the pulling tool In­
side t he chamber . Then tur n the bar cros s­
wise to book 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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... to pull the packing assembly out. Remove 
the tool and lift the packing assembly out of 
the houslng. 

The packing assembly consists or a forward 
packing follower, five chevron packing rings, 
a packing separator, four more chevron pack­
ing rings, and finally, an afte1· packing fol­
lower. Clean and inspect all the parts ca1·e­
fully. I! the packing rings arc worn or 
damaged, replace them v.1th new rings which 
have been soaked in neat's root oil at ieast 
over night and preferably for about 3 days. 

Remove the second support bloclc from the 
end of tho counterrecoll plunge1· the same 
way tMt the other support block was re­
moved from the support bar housing. 

Also clean and inspect the counterrecoil 
plunger and the interior of the counte1·recoil 
chamber. Check particularly for evldenceof 
oil in the chamber which v.1ll indicate faulty 
packings. 
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When faulty packings have been replaced, as­
semble the packing unit parts In proper 
order. 

The larger packing follower with a shoulder 
Is the forward packing follower. Note the 
1·ounded groove cut to receive the convex 
face of the first chevron packing. 

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 r ing . 
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Then add the othe r tour packing rings with 
their concave faces against the packing 
separator. 

Finally add the after packing follower. Be 
sure that Its g r ooved race fits up against tho 
convex face o f the last packing ring. 

Now Inser t the packing assembly through 
the packing guide until it bears against the 
shoulder In the cou11terrecoil chamber. After 
the packing >lSsembly is In place remove the 
packing guide. 

Screw in the adjusting nut only handtight. If 
you tighte11 the adjustment nut too much the 
chevron packing rings will be expanded and 
will preve11t the counterrecoil plunger from 
passing th1·ough. 
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Heplace one of the two identical support 
blocks lnslde the after end of the counter­
recoll plunger and the other ln the support 
bar bouslng. 

Insert the counterrecoil plunget· ttu·ough 
the gland nut . 

Replace the keeper screw to Jor.k the gland 
nut. 

Insert the support bar ln the support bar 
housing ... 
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... and mount the s upport bar housing in 
the rear plate or the slide, seating the sup­
port bar In the end of the counterrecoll 
plunger. 

A mixture of white lead and tallow should 
be spread over the threads of the support 
bar housing be!ore It ls screwed intoprotect 
the threads against rust. 

I 
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CHAPTER 14-0ISASSEMBL Y ANO ASSEMBLY OF THE RECOIL ANO 

COUNTERRECOIL SYSTEMS-PART TWO 
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We have seen bow most of the leakage in the 
recoil and counterr ecoil systems can be 
corrected. However, there Is one fu1-ther 
place in the countc1·r ecoil system where 
dangerous leakage may occur, ... 

. . . the dif!erentinl system. The purpose or 
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 tile counterrecoil 1>lunger. 
This is done by the oil sc1:<l packing as­
sembly which we studied In chapter 5. The 
dlrrerential system maintains the oil in the 
seal at a pressure that ls always greater 
tMn that or U1e air in the chamber, so that, 
If there are leaks, it will be the oil that 
le:1ks into the air chamber, and the nlr will 
not leak out . 

TI1e position of the <llfferential piston rod (or 
dH!crential plunger as it is often called), 
indicates tne extent or the oil supply v.ithin 
the cylin<ler. IC the plunger Is flush with 
the packing gland nut through wlllch it 1>asses, 
the system is full or oil. As this oil supply 
diminishes ... 

. . . the piston move11 out . If the piston moves 
out consistently from day to day, leakage o! 
oil Is Indicated. 



This oil may be leaking into the counterrecoil 
air chamber. 

Or, tile oil may be leaking out past the dif­
ferential plunger. In either case, ifthe leak­
ages goes uncorrected, the differential cyl­
inder may become empty, destroying the 
pressure differential in the oil, so that air 
can leak rapidly from the counter recoil alr 
chamber. To correct such leakage, it is 
usually necessary to disassemble the dif­
fet•ential system in order that we may in­
spect it and replace worn oi.· faulty parts. In 
taking this system apart, ... 

. . . let's first look at the differentiai cylinder 
liquid valve located on the underside of the 
after end of the gun housing. If this valve 
leaks, it should be cleaned, inspected, and 
repaired or replaced. Jn removing the valve, 
we must first be SUl' e that the safety link 
is connected, and that the air ls bled out of 
the counterrecoll cylinder . Having checked 
this, we proceed to bleed the oil out of the 
differential cylinder. To do this, ..• 

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

• 
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A bl eeder tool having a screw- type plunger 
is then screwed on inplaceofthecap we have 
just removed. The liquid valve Is like that on 
an automobile tire. It must be pushed In b)' 
the plunger of this tool In order to le( the oil 
now out. 

Holding a bucket under the bleeder tool, 
screw In its plunger and drain the oil Crom 
the dtrferent!al cylinder. 

Whc11 all the oil is drained, r emove the 
bleeder tool and then take out the two screws 
holcllng the liquid valve keeper lug In place. 
Unscrew and i·emove the liquid valve. 

It leakage is Indicated in this valve, we 
must take it apart . First, we unso1·ew the 
plug Inside the Inner end of this v<ilve . 
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The plug, spring, and piston inside the 
liquid valve will fall out as you tip the valve 
up on end. 

To prevent leakage, inspect the spring for 
signs of weakness and make suretbat the sur­
faces of the piston and valve seat are free of 
dirt, burrs or corrosion. If the pis ton is 
scored, replace it with a spare and later 
grind the old one In lts seat. The grinding 
is done . .. 

. . • by inserting- a screwdriver into the r ecess 
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 valve by 
first dropping the piston into the valve seat. 
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Then Insert the valve spring ... 

. . . and complete the assembly by scre»ing 
in the plug. 'Be sure that the spring fits up 
inside the recess in the plug so that tile piston 
will seat p1·ope1·1y in the valve. 

A copper washer was exposecl when the 
liquid 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 ln Its seat and 
screw ln the liquid valve. Be sure that the 
liquid valve Is screwed Into the cylinder with 
its open end ln. Then secure the valve In 
place with its keeper lug. H daily Inspection 
of the dHferentlal cylinder plunger indicates 
that the plunger packing is leaking, the 
plunger s hould be r emoved. To remove the 
plunger. 

228 



... loosen the differential packing gland nut 
a couple of turns. To get at the adjusting 
nut behind the gland nut. .. 

. . . use the two-piece adjustin.i:- 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 end of the 
differential plunger. 
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A "packing-guide" is used lo cover the 
threads. 

Pull out the Cllfierent!al plul\ior, using a 
running bolt. Tbe packing guide covers the 
differential cylinder threads so that the sofl 
packing rings on the end of tho plunger will 
not bo damngod. Remove the l)ncklng guide 
aft or the plunger is pulled out. 

Clean and Inspect the interior or the dlf­
rercntinl cylinder. Look for cracks, burrs, 
scratches or sediment which are lllcely to 
damage the packing rings and cause le:ik:lge. 

Then Inspect and clean the chevron p:>.cking 
rlngs on the piston. !!the rings :Ire 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 pucking spring. . . 

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

Finally, draw off the packing follower. 

T he front of the piston Is provided with a 
soft metal bearing stloulder. Be careful 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 cracks. Having 
done this, we are ready to reassemble the 
diCferential system. We start with these 
parts or the differential plunger. 
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Slide the packing follower over the end of the 
plunger. Be sure that the g1·oovedsideof the 
follower is away from the bearing shoulder . 

Then, mount the four packing r ings on the 
plunger with their open sides away from the 
packing follower. New packing rings are very 
stiff. If new rings a r e to be installed, they 
should be soaked at least overnight, and 
preferably for 72 hours, in neets-foot oil, 
before they are used . Remember that chev­
ron packings are a lways Installed with the 
open side against the h igher pressure, so that 
this pressure will expand tile r ing and make 
a tight seal. 

After the packing r ings, we install the spring 
housing with its open end away from the 
packing rings and slide the packing spr ing 
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 leakingintotheairchamber. 

To prevent leakage around the other end of 
the plunger, there Is anoU1er set of packings 
in the packing gland, that closes orf the open 
end of the cylinder. In order to inspect these 
packing rings, tile gland must be taken apart. 

The gland nut Is removed . .. 

. .. and the outer packing follower lifted 
out . .. 
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. .. permitting the five chevron packing rings 
to be removed. Be careful not to damage 
them. 

Finally, t·emove 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 presoaked in oil. In reas­
sembling this gland, ... 

. . . first 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, screw In 
the gland nut hand-tight. This gland nut 
now should prevent leakage a1·ound the 
plungc1·. To prevent leakagearoundtbegland 
nut itself, ... 

. . . a copper washer Is placed Inside the 
diflerentlal 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 quenchingitinwatcrtoclean 
oU the scale. Then, put the washer back in. 

236 



Before putting ·the packing gland back in the 
cylinder, back off its nut one complete turn 
so that. the packing rings will not bind. 

Then slide the assembled gland over the end 
of the differential plunger. 

Slide the adjusting nut over the encl of the 
plunger and screw it into the cylinder. 

Tighten the adjusting nut. P ut all your weight 
behind the wrench, compressing the copper 
washer to pr event leakage. 

• 
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To scat the packings snugly around the 
plunger, screw up the gland nut untU lt is 
again handtight. The proper adjustment or 
this gland nut completes the overh.~ul or the 
differential system. In this overhaul, we 
have made all parts of the system olltlght. 

To put the counterrecoil system ln operating 
condition, we must fill the differential cyl­
inder with oil and recharge the counterrecoil 
air chamber until a pressureofapproxlmately 
1,550 pounds per square inch Is reached. 

Before starting to put in the oil, screw a 
running bolt Into the end or the differential 
plunger and pull it all the way out to force 
air out of the oil side or the differential 
cylinder. 

For pumping the oil, we use this standard 
charging pump. Notice that the pump is hand 
operated, and that the pump wtlt contains a 
pressure gauge. (Note: The pictured pump 
has been replaced with a newer, more effi­
cient, type.) 
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To fill the differential cylinder with ice ma­
chine oil, connect the threads of the oil charg­
lng line coupling loosely to the liquid valve. 

Pump oil through the line until It leaks out 
at the loose coupling. This drives all air 
out of the oil charging line so that it will not 
be forced into the differential cylinder. 

Now, tighten the oil line coupling and pump 
oil into the differ ential cylinder until the 
plunger is a ll the way in and the pressure 
gauge on t he o il pump r eads 3,000·pounds. 
The differential cylinder must be filled with 
oil, in this manner, in o rder to set the 
packing. 

To charge the chamber, connect the a ir 
charging line to the a ir line connection on the 
other side of the gun. Open U1e air valve 
and charge air unt il the counterrecoil cylinder 
gauge r eads 1,550 pounds . V\11en this pres­
sure has been reached, shut off the air 
supply valve. 
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Before disconnecting the air charging line, 
close the countcrrecoil air valve, ... 

. .. ancl bleed the air out of the air charging 
llnc, using the bleeder at the air supply valve. 

When the air charging line has been removed, 
replace the air line connection plug. 

Then r emove the oil charging line, replace 
the bleeder tool and bleed oil out or the 
dlfCerential cylinder as previously described. 
Continue bleeding unt il the encl of the differen­
tial plunger is flush with the packing gland 
nut. 
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Finally, remove the bleeder tool and replace 
lhe liquid valve cap to protect the valve from 
dirt and corrosion. When the safety link bas 
been disconnected we have completed the 
overhaul or the recoil and counterrecoll sys­
tems. Both systems have been filled and the 
gun has been placed back in commission. 

When the 5" /38 is firing, these two systems 
working together must stop the recoil move­
ment or the gun and return it to battery in a 
fraction of a second, if a high rate of fire is 
to be maintained. 

The firing or each rocmd creates forces 
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 to with­
stand the high operating pressures involved­
wear will occur. 

For Uils reason, it is vitally Important that 
you understand these overhaul procedures 
thoroughly so that you can maintain the gun 
in efficient worki11g order at all times. 
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CHAPTER 15-DISASSEMBLY AND ASSEMBLY OF THE SIGHT-SETTING 

MECHANISM 

242 

We have seen that the sightsofthe 5"/38 gun 
are chleOy responsible for the accuracy of 
its fire, and that the sight-setting mechanism 
must, fo1· tills reason, operate to a high 
degree of precision. 

If there ls lost motion in any l):\rt of this 
mechanism, the prisms ln the t elescopes 
will not move the correct amount, and so will 
cause Inaccurate sight and doflectlon angles 
to be set. This, of cou1·se, will result in the 
gun being improperly aimed. Let's assume 
that there is lost motion In both elevation 
a.nd defiectlon systems. 

The lost motion may be within the sight­
setting mechanism housing, ln which case dis­
assembly or the mechanism wUI be neces­
sary. 

Or, lost motion may be in the linkages 
from the housing to the pr Isms in the tele­
scopes. If it Is here, disassembly of the 
sight-setting mechanism will nQ!. be neces­
sary. So, to save yourself work, first elim­
inate the p0ssibility 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 
couplings, ... 



... check the vernier couplings to each tele­
scope. The vernier couplings to the pr isms 
ln the pointer's telescope are loc.at e<l at the 
pointer's end of the elevation and deflection 
cross shafts. Make sure that the lock screw 
on each of these vernier couplings is t ight . 

The vernier couplings to the prisms of the 
trainer's telescope are in the ve1·tical shafts 
within the t rainer' s handwheel bracket . To 
check these, remove the inspection plates. 
At the left is the coupling on the vertical 
shaft to the deflection prism. At the right 
is the coupling to the elevation pris m. See 
that the lock screw is tight on each of these 
vernier couplings . 

Finally, check for lost n1otion in the azimuth 
and elevation shafts. To determine whether 
there is lost motion in the azimuth shaft, 
remove the inspection plate located just under 
the deflection hand wheel. This will expose 
the bevel gears that connect tbe deflection 
hand wheel to the azimuth shaft . With thes e 
bevel gears exposed, you can test for lost 
motion in this shaft. To correct the lost 
motion, ... 

. . . first, try tightening the adjusting nut in 
the azimuth worm wheel unit. This nut is 
located behind an inspection plate on the 
elevating gear bracket at the point where 
the worm on the lower end of the azimuth 
shaft meshes with the worm wheel on the 
deflection c1·oss s haft. If this does not do 
the job, we must check another adjusting 
nut located in the azimuth bearing unit at the 
point where the az imuth 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 ot 
the elevating pinion bearing unit is reset to 
remove lost motio11 at the point where the 
elevating pinion meshes with the main sight 
d1·lvlng gear. The adjustment or this nut also 
involves disassembly and wlll be described 
later. 

It lost motion In the sights is caused at the 
bevel gears U1at connect the elevation and 
dellection cross shafts to the vertical shafts, 
a precision machine job, beyond the capacity 
or the ship's force, is necessary. For­
tunately, ti-ouble seldom occurs here. 

U the lost motion is not found In any or these 
linkages, Ute mechanism within the housing 
must be disassembled. Before beginning the 
actual work or disassembly, remove the 
telescopes. 

Before any parts are r emoved, set the gun 
at zero elevation. Set the deflection Indicator 
to read 500 mils and the sight angle Indicator 
to read 2, 000 minutes. This must be done to 
l'ine up the scribed marks on the mechanism 
parts so that U1ey can be reassembled in 
p1·oper alignment. 



The first step In disassembly is the removal 
of the securing bolls from the compensator 
sliding bar bracket. 

With the bolts removed, take the brackets off 
the dial housing. Removal of this bracket 
provides access to the compensator sliding 
bar. 

To provide a handhold on the sliding bar, 
scr ew one of the br acket mounting bolts Into 
a tapped hole on the underside of the ba r . 

Then pull the compensator sliding bar down­
ward to remove it from the dial hOusing. 
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Next, r emove the securing bOlt from the dial 
housing Itself ... 

. . . so that the dial housing can bellftedaway 
from the main housing. 

A flexibl e coupling In the elevating pinlon 
s haft is detached by removing fom· cotter 
keys and screws-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 vray. 
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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 
pinion bearing unit for disassembly . 

To do this we must take off the housing 
plate by unscrewing the cap bolts. 

The elevating pinion bearing unit will then 
slip easily 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 ddft­
ing out the taper pin. 
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With the taper pin out, the upper shoulder <t 
the flexible coupling can be slipped oU tilt 
end or the shaft. 

By removing two cap bolts, take oll the hous­
ing plate. This provides access to the azi· 
mutb shaft bearing unit . Removing the 
housing plate . . . 

. . . exposes the adjusting nut In the azimuth 
shaft bearing unit. This nut, as we wlll 
see later, Is adjusted to eliminate lost motion 
in the azimuth shaft. To disassemble the 
azimuth shaft bearing unit, we must unlock 
the adjusting nut by removing Its keeper 
screw. 

The adjusting nut Is r emoved. 
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Free the azimuth gear bracket from the main 
~ousing. Then lower tile azimuth shaft w1til 
lts bearing Is clear of its seat in the main 
housing. 

To disassemble this unit, unscrew the bearing 
locknut and remove the copper lockwasher, 
tbe bearing itself, and a steel washer . 

With the bearing removed, the azimuth shaft 
can be pulled out of the housing. 

Remove the bolts that secure the banjo to the 
trunnion clip. 
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Tile banjo ms tightly on the trunnion cli; 
and must be jacked off. To do this, scat m 
or the dial housing securing bolts In th; 
jackscrew boles in tile banjo. Tighten the&. 
bolts alternately a little at a time to fret 
the banjo from tile trunnion clip. Then lift tht 
banjo off the clip. 

The banjo ls disassembled to Inspect for los: 
motion between the keyways on the slghi 
driving pinion, and the keys on the wor rt 
wheel. Ir Jost motion is discover ed, a new 
worm wheel or pinion must be installed. 

Slide out and remove the main sight driving 
gear. The Inner bearing surface that r ides 
the i·oller bearing must be inspected for 
signs or 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 necessary to remove the main 
housing. However, if it ~be taken or!, It 
can be freed from tbe 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 and bears 
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 e levating pinion. Wea1· on the 
rubbing pad is caused by over-tightening of 
the adjusting nut in the el evating pinion 
bear ing unit which caus es the pinion to force 
the driving gca r too tightly against the rubbing 
pad, and so to wear the pad down as 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 ... 

. . . we must overhaul the elevating pinion 
bearlug unit that we set aside earlier. I! the 
bearings bind or the pr esence of water in 
the houslng Ls suspected, the unlt must be 
disassembled. The first step indlsassembly 
is to drift out the taper pln ~ecurlng the 
coupling shOulder to the shaft. This permits 
removal o! the coupling shoulder and the 
housing plate to expose the adjusting nut. 

Remove tile 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 sllppel · 
out. 

The elevating pinion sbafl is then driven out 
of Its housing with a brass drift. After the 
shaft has been removed, insert a large drift 
in the pinion end of the housing anct, with a 
couple of light taps, force out the two ball 
bearings and their spacing sleeve. 

Removing the parts of the elevating pinion 
bearing unit completes the disassembly ol 
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 readytobegtn 
the assembly operation. 

We start assembling with theelcvat!ngpinion 
bearing unit. The initial step is to set the 
housing around the shaft or the elevating 
pinion (as shown). 
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Slip one of the ball bearings and the spacing 
sleeve over the shafi. Drive the bearing to 
its seat In the housing with a brass drill. 

Then slip the other ball bearing over the shaft 
and push It to Its sea t in t he housing . To 
secure these in place ... 

. . . screw the locking nut onto the shaft over 
the lockwashe1· and then slip the adjusting 
nut over the shaft . .. 

. . . and screw it In. The housing plate and 
its securing colla r are not put in place until 
the unit Is Installed in the main housing. 
The reason ror this is to permit access to 
lhe adjusting nut so that lost motion may be 
eliminated. 
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Before assembling the parts back in ~ 
housing be sure that the gun is still at ZE!': , 

degrees elevation. Then place the sl~ 
driving gear roller bearing oc1 U1e trunnlm 
clip. 

Set U1e main sight drlvi~ gear ln p0sitl~ 
on the roller bearing. 

With lite sight driving gear in 1>lace, posilloe 
the clcvntlng pinion assembly In the nuln 
housing. To mesh the elevntlng pinion in 
proper alignment with the main sight driving 
gear ... 

. • .1 lne up the zero mark on the clcvall't 
pinion with the zero mark on the main s\gll 
driving gear. 
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Rotate the driving gear clockwise until the 
slops come approximately to the twelve 
o'clock and three o'clock positions. The 
bearing unit Is then temporarily attached 
with two bOlts. We are now ready to mount 
the banjo. 

Before the baajo 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 . This adjustment 
Is made by laking up on an adjusting nut 
at the top of the banjo until the bevel gear 
just leaves Its bearing surface. 

The purpose or this adjustment Is to force 
the banjo bevel gear out with the adjusting 
nut so that when the assembly of the s ight­
setting mechanism has been completecl there 
will be no 1>lay or lost motion between the 
banjo bevel gear and the s ight angle hand­
wheel shaft bevel gear . Unllke the other 
adjustments, this one must be made by 
trial and error, because ii is impossible to 
test for lost motion until the assembly bas 
been completed, and then, if further adjust­
ment Is necessary, the dial hOuslng will 
again have to be removed in order to get at 
the adjusting nut on tile banjo. When this 
adjustment of the bevel gea r t1as been 
made ... 

. . . we are readytomountthebanjo. The first 
step ls to set It on the dowel pin. 
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The banjo is then secu1·ec1 to the trunnionb 
screwing in the mounting bolts. These boili 
are tightened in 01·cler evenly and a little• 
a time. 

Then, to assemble the azimuth shaft, pits 
the lower end through its hole in the hous~. 

Sllde the steel washer, ball bearing, aDf 
copper lockwasher over the encl of trR 
azimuth shaft and secure them in plae!> 
with Ute bearing loclmut. 

Then pull up the azimuth shaft until th" 
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 screwed on until 
the shaft is seated in its bearing. 'l'ake up 
just enough to allow it to rotate freely without 
play . This completes the azimuth shaft 
assembly. 

To assure proper alignment of the mechanism 
before putting on the dial housing, rotate the 
sight driving gear unt il its stop is about two 
one-hundredths of an inch below the stop 
on the banjo. To make this alignment, rotate 
the bevel gear on the banjo until t he stops 
meet, and then back off one complete turn of 
the bevel gear. 

Again, see that the gun is at zero elevation 
and make sure that the deflect ion indicator 
ls set at 500 mils, the sight angle indicator 
at 2,000 minutes, and the range dial at· 
zel'<). When these adjustments are made. 
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... seat the dial housing, matching U1e ho!, 
at Its lower edge \\'Ith the dowel pin In the Dl3i: t 
housing. This dowel pin serves to guide tti 
dial housing to its proper position over 11, 
main housing. 

With the Inspection plate near the deflecti'.l! 
llandwhecl removed, the bevel gear on Ill? 
defiectlon handwheel shalt Is lined up wifh 
the teeth or the bevel gear on the azlmufh 
shaft. After this has been done ... 

. . . the dial housing Is pushed lnbo.ud anl 
secur ed temporarily by three of Its mount. 
Ing bolts and the inspection plate put back 
in pince. 

With the dial housing In place the slgbi 
angle handwheel shaft bevel gear is no• 
meshed with the banjo bevel gear which ·~ 
set roughly by means of the b:lnjo adjust­
ing nut when we mounted the b:lnjo. Befort 
securing the housing permanenlly, test fO! 
lost motion between these gears by hold~ 
the elevating pinion and moving the sight 
angle hnndwheel a little In each direction. 
The olcvMlng pinion should move at the 
same lnstnnt the handwheel ls tur ned. All 
other sou1·ces of lost motion h:wc now been 
eliminated. So, iI ther e Is any lost motion 
between U1c handwbeel and the elevatioo 
shart It must be at this point. I[ the rough 
adjustment we made has resulted In lost 
motion between U1ese bevel gears, of if il 
causes U1em to bind, the dial housing muS1 
be removed so that the adjusting nut can be 
taken u1> or slacked off lo get U1e proper 
adjustment. When these two bevel gears have 
been properly adjusted . 
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... the dial !lousing Is permanently secured 
by tightening all of its securing bolts. 

To prevent any lost motion between the bevel 
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 azimuth shaft to its lower section. 

The dc!lectlon cross shaft must be lined up 
properly baforo the couplings are lnstnlle<I . 
The alignment ls checked through a peep 
hole on the elevating gear bracket to the 
left of the azimuth cross shaft. 

Remove the pl:tte at the front of the elevat­
ing gear bracket and the peep hole plug at 
the side. The lower section of the azimuth 
shall Is then turned until a scribe mark 
on the azimuth cross shaft wormwlleel 
matches up with a scribe mark 011 the edge 
of the peep hole. '!'hen, to install the azimuth 
shalt nexible coupling, .. . 
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... slip U1e housing plate over the end of tl:1 
shaft and bolt it on. 

Secure tl\e upper sl\oulder oC the nexible 
coupllni; to the end of the azimuth shaft b'/ 
its taper pin. 

The nexlble coupllng is then seeu1·ed to its 
lllJl)Cl" shoulder and to the lower section of 
the azimuth shaft. 

Before securing Ute elevating pinion shalt 
to the elevation shaft by Its coupling, re­
move any Jost motion between tho elevatill( 
pinion and U1e main sight drivlntt gear by 
taking up on the adjusting nut. This adjust. 
Ing nut Is tightened untU lost motion ts 
clin1l11ated. Do not make It !!Q. light it will 
bind. When prope1·Jy adjusted, 8et it with 
the keeper screw. When lost motion ts 
eliminated. 
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... the housing plate and coupling shoulder 
are set in place on the shaft. The s houlder 
is secured to the shaft wHh a taper pin ... 

. . . and the housing plate is secur ed by the 
cap boll. 

The elevating pinion shaft is then connected 
to the elevation shaft by the flexible coupling. 

The compensator sliding ba r with a bolt 
attached for a t emporary handhold is inserted 
tbl'ough the opening in the dial housing. 

261 



And the pin on the inboard end or the slidlli 
bar is seated in the elbow on the compensi:' 
screw. 

Tile ears of the s liding bar are seated In Ill• 
groove ot the sliding worm with the aid oh 
screwdriver. 

The slldlng bar is then pushed upward toe•· 
gage this s lot on the sliding worm, and tl:e 
tempo1·at"y handhold bolt ls removed. 

When the compensator sliding bar bracket~· 
s~ured to the dial housing by its mounti 
bolls, the reassembly or the sil;ht-sel•iio; 
mechanism ls complete<!. 
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Once again, check the sight angle and deflec­
tion dials. To check the setting or the de­
flection Indicator dial, turn the deflection 
handwheel to match up the scribe mark on 
the azimuth shaft worm wheel with the scribe 
mark at the edge of the peep hole. 

The deflection indicator should now read 
500 mils. Ir It does not, adjust it by means 
of the vernier coupling on the deflection dial 
shaft. 

Tile setting of the sight angle lndlcntor dial 
ls checked by turning the s ight angle h~nd­
wheel counterclockwise until the stops pre­
vent further turning. The hand wheel ls 
then turned In the reverse cllreclion one 
complete revolution. At this time the sight 
angle Indicator dial should read 2,000minutes 
and the range dial zero y-ards. Ir these dials 
are off ... 

. . . adjust them by setting nrst the vernier 
collj)!ing on the range dial shaft and then the 
vernier coupling on the sight angle dial 
shaft. When these settings have been made, 
the dials, the handwheels, and the prisms 
1'111 be In correct adjustment. Finally, 
replace the telescopes and check for mis­
alignment and lost motion in the sights and 
telescopes as outline in OP 735. 
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The sights are the eyes oC the gun. To tract 
a target accurntely, the sight-setting mechan­
ism must function smoothly and precisely al 

all Umes. We have seen that even errors ol 
thirteen one-hundredths of one percent can­
not be tolerated . To correct such nn erroi 
the compansntor screw mechanism Is pro­
vided. With such a high degr ee of proclsio~ 
required of the sight-setthig mochanlsm, 
lost motion In Its gearing cannot be allowed. 

To maintain the gun, so that when thf 
,,olnter' s and trainer's sights :1ro on the 
target a hit will be assured, II Is essential 
that the gunner's mate should he thoroughly 
famllla1- with the sight mechanism overhaul 
p rocedurcs. 
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