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Danger sector switch. The danger sector warn
ing and cutout switch (page 15-37) has two contacts 
normally open and two contacts normally closed. 
The normally closed contacts a re part of circuit I P A. 
Six of these switches are utilized, one for each gun 
in elevation and one for each gun in train. They 
ser ve to open their respective gun layer's firing key 
circuits when gun elevation or turret train movement 
causes the line of fire to closely approach own ship 
structure. 

Gun captain's ready switch. The gun captain' s 
ready switch (page 15-19), when positioned to SAF E, 
opens Gun Firing Circuit Mk 2 Mod 0, and, if the gun 
is in AUTOMATIC or LOCAL control, it closes a load 
control circuit that brings the gun to the load position 
and holds it there. When positioned to READY, the 
s witch restores its portion of the gun firing cir cuit, 
and, at the same time, energiz.es a control Cir cuit 
which returns the gun to its firing position while In 
AUTOMATIC or LOCAL control. other functions of 
the r eady switch are described in the ready light sys
tem text below. 

Main battery ready light circuit (lR). Ci rcuit lR 
is a system of visual indicators and saiety interlocks 
of the fire control system. The ready light (IR) cir 
cuit includes an arrangement of indicator dials located 
a t tur ret control stations, as well as a system of re
lays, solenoids, and limit switches at various loca
tions. These are interconnected with operating 
s wit ches of the guns at the gun captain's, gun layer's, 
and gun trainer's stations s o that the el ectric lamps 
of the indicators light up t o show compl etion of the 
actions. In addition, the safety interlocking featur e 
of the circuit serves to avoid accidents by preventing 
crew a ctions 'for the loading and firing sequence from 
being performed at a wrong or unsafe time. Figure 
15 - 34 identifies the terminal connections of all ele
ments of the circuit. 

Cir cuit description. Circuit 1R components c om 
pr ise the following elements, whIch are des cribed a s 
to character, location, and electrical hook - up func
tion in the following paragraphs. (See also chapter 12 
for location and purpose. ) 

15-28 

Turret officer's selective swit h 
Turret officer's indicator panel 
Turret officer's recoil indicators 
Turret captain's indicator panel 
Gun elevation ready, gun rea dy, and load 

indicators 
Breech closed, recoil, and bore clear 

indicators 
Gun elevation and train ready indicators 
Train ready indicators 
Gun captain's ready switches 
Foot-operated ready switches 
Action cutout switch 
Safety interlock arrangement composed of: 

Bore clear switch 
Bore clear relay, recoil relay, and 

rammer relay 
Rammer switch 
Cradle control solenoid and powder hoist 

door control solenoid 

Recoil switch 
Drill switch 
Br eech closed switch 
Slide contacts 
Unlocking solenoid of gun captain's 

ready switch 

Power supply for the circuit is 120 volts, 60 cy
cles , de rived from the forward or after main battery 
control switchboard. An additional power supply of 
11 7 volts, 60 cycles, for the operation of the powder 
hoist door control solenoid and cradle control sole
noid' is derived from a 440 / 117-volt transformer on 
the upper proj ectile flat. 

Turret officer's selective switCh. Circuit 1R 
utilizes the lower switch assembly of the turret offi
cer's selective s witch (fig. 15-20), in common with 
circuit I PA. The switch provides a continuous 120-
volt , 60 -cycle supply , whether positioned at A. C. 
SU PPLY or BATTERY. A s eparate bank of conta cts 
provides battery supply to the firing circuit, when 
the switch is in the BATTERY position. 

Turr et officer's indicator panel. The top thr ee 
dials on the turret officer's indicator panel (fig. 15 -
21) are colored yellow and marked 1, 2, and 3. They 
indicate the state of readiness of the three tur r ets. 
The second row of three dials, colored red, clear, 
and green, are marked L, C, and R. These dials 
are lighted when the gun captains' ready switche s are 
turned to READY. The third row of three dials, 
marked L, C, and R and colored yellow, are a ctuate d 
by the foot-operated ready switches at the gun layer s ' 
stations. The three clear glass dials in the fou r th 
row, marked AUTO E LEV. L . GUN, AUTO ELEV. 
C. GUN, and AUTO ELEV. R. GUN, are illuminat ed 
when the elevation transfer valve switches are cl os ed, 
and indicate that the guns are fWlctioning automati
cally in elevation. The three clear glass dials of the 
bottom r ow are marked AUTO TRAIN, TRAIN R EADY, 
and PLOT READY. The AUTO TRAIN dial is lighted 
when the train transfer valve switch is closed, indi 
cating that the turret is in automatic train operation. 
The TRAIN READY dial is actuated by the foot
oper ated r eady switches at the left and right sight 
t r ainer s ' and the train operator's station. The P LOT 
READY light is actuated from the forward or a fter 
main battery plotting room . 

Tur ret officer's recoil indicators. Mounted hori
zontally above the turret officer's indicator panel is 
a three -dial indicator panel with three amber -colored 
indicator dials, each marked RECOIL, for the left, 
center, and right guns, respectively. Each dial i s 
illuminated during the time when the gun is in recoil 
and counterrecoil, and remains iHuminated through
out the fir st portion of the loading cycle until the b or e 
clear switch is pr e ssed by the gun captain. 

Turret captain's indicator panel. The turret cap 
tain's i ndicator panel (page 15-18) i s connected in 
parallel with the turret officer'S indicator panel. Its 
indicating dials present the same information to the 
turret captain as that presented to the turret office r 
by his indicating panel. However, the turret captain' s 
panel has no recoil indicator s. 
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Gun elevation ready, gun captain r e ady, and load 
indicators. These three -dial indicators (fig. 15 -23) 
are located at each gun captain's station and each gun 
layer's station. The bottom (LOAD) dial is illumi
nated when the gun captain's ready switch is positioned 
at SAFE or when the recoil relay is energized. The 
LOAD light indicates to the gun captain that this part 
of his ready light circuit is in operation and indicates 
to the gun layer that the gun is to be moved to, or 
should remain at, the loading angle. The upper (red) 
dial i s illuminateD when the gun captain ' s ready s witch 
is at READY. The middle (blue) dial is illuminated 
by the gun layer, through his foot-operated ready 
switch (page 12-13) when the gun elevation is matched 
with the gun order. 

Breech closed, reCOil, and bore clear indicators. 
Located at each gun captain's station, the lights in 
this three-dial indicator are arranged in the ready 
light circuit to signal when the actions they identify 
occur during the loading and firing cycle. The breech 
closed indicator (upper, white) is illuminated. when 
the gun is in battery and the breech is closed, through 
the contacts of the breech closed switch, the slide con
tacts on the yoke and slide of the gun , and the recoil switch 
in the open position. The recoil indicator (middle , amber ) 
is illuminated while the gun is in reCOil, through the closed 
contacts of the recoil switch and the bore clear relay . It r e
mains illuminated through the contacts of the recoil 
relay as soon as that relay becomes energized, and 
goes OFF when the contacts of the recoil relay open, 
as a result of the gun captain closing the bore clear 
switch momentarily. Other recoil lights located at 
turret officer'S station are arranged ~n parallel with , 
to go ON and OFF with, the recoil light at each gun 
captain's station. The bore clear light (lower, green) 
is illuminated when the gun captain presses the bore 
clear switch, through the SAFE contacts of the gun 
captain's ready switch. It remains illuminated 
through the SAFE contacts of the ready switch and 
contacts of the bore clear relay, as soon as that r e 
lay becomes energized, and goes OFF when the gun 
captain's ready switch is positioned to READY, 

Gun elevation and train ready indicators. These 
four - dial indicators, located at the left sight pOinter 's 
and right sight pOinter's stations, and at the train 
operator's station, are arranged in the circuit so 
that each of the upper three dials is illuminated when 
the respective left, center, or right gun layer de
presses his foot switch, as the gun elevation is 
matched with the gun order. Similarly, the lower 
"TRAIN READY" dial is illuminated by clOSing one 
of the foot-operated switches at the right and left 
sight trainers' stations and at the train operator's 
station. These three switches are connected in par
allel so that the dial is illuminated by closing anyone 
of them. 

The upper dials indicate to the sight pointers and 
train operator that the guns are ready in elevation. 
The lower dial indicates to the train operator that 
his ready light circuit is working and indicates to the 
sight pointers that the guns are in train. 

Train ready indicators. The single-dial train 
ready indicators (fig. 15-26), located at the left and 
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right sight trainers' stations, are also illuminated 
by the foot-operated ready switches at the left and 
right sight trainers' stations and at the train opera
tor ' s station. These switches are connected in par
allel so that the closing of anyone of them energizes 
the indicator dials. 

Gun captain's ready switches. Located at each 
gun captain's station is a gun captain's ready switch 
(fig. 15-22). This switch is arranged in the lR cir
cuit with the gun elevation ready, gun ready, and 
load indicator lights, the turret officer'S indicator 
panel, and the turret captain's indicator panel. The 
unlocking solenoid of the switch is arranged in the 
safety interlock portion of the circuit with the slide 
contacts, breech closed switch, and recoil switch so 
that it is energized only when the gun is in battery and the 
breech is closed, thereby permitting the switch lever 
to be shifted to the opposite position only in proper 
sequence in the loading operation. 

F oot-operated ready switches. Foot-operated 
ready switches (fig. 15-27), located at the gun layers', 
sight trainers', ancl train operator's stations, are 
arranged to illuminate the appropriate dials on the 
gun elevation ready, gun ready and load indicator s, 
gun elevation and train ready indicators, train ready 
indicators, the turret officer's panel, and the turret 
captain's indicator panel. 

Action cutout switch. The action cutout switch, 
located at each gun captain's station, is arranged in 
the lR circuit to turn off the 120-volt alternating
current power supply of the major portion of the lR 
circuit. The only portion of the 1R circuit which i s 
not controlled by the action cutout switch is the TR AIN 
R EADY indicator light circuit. Although the 117-
volt alternating-current power for the cradle control 
solenoid and powder hoist door control solenoid is 
not controlled directly by the action cutout switch, 
the relays, through whose contacts the power must 
b e carried, are controlled; therefore, the action 
cutout switch serves indirectly to control these sole
noids also. 

Bore clear switch. The bore clear switch, located 
at the gun captain' s station, is arranged in the 1R 
circuit to energize the bore clear relay through the 
SAF E contacts of the gun captain's ready switch, and 
also to illuminate the bore clear indicator light. 

Bore clear r elay, r ecoil relay, and rammer 
r elay. TIlese relays, located together in boxes 
mounted at each gun captain's station, are arranged 
in the IH circuit to initiate the closing of certain 
contacts only with the proper prerequisite conditions 
existing in the circuit, thereby opening the proper 
ports in the hydraulic lines so that the powder hoist 
door s and the projectile cradles can be moved only 
when it is safe to do so. 

The bore clear r elay has three sets of contacts, 
two of which are normally open, and the middle one 
of which is normally closed. The first set of con
tacts serves in this relay's own holding circuit, 
through the SA FE contacts of the gun capt~lin's ready 
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switch. The second (normally closed) contacts are 
in the holding circuit of the recoil relay, and serve 
to open that holding circuit as the bore clear relay 
becomes energized. The third set of contacts ener
gi Les the cradle control solenoid, and are also ar
r a nged in the rammer relay circuit with the rammer 
s witch and with the powder hOist door control solenoid. 
The bore clear relay becomes energi Led when the 
bore clear s witch is momentarily depress d. 

The recoil relay uses two s ets of contact s , both 
normally open. The first set of contacts serves as the 
rec oil relay's own holding circuit, through the nor
m ally closed contacts of the bore clear relay. The 
s econd set of contacts serves to illuminate the LOAD 
li ghts in the gun elevation ready, gun ready, and load 
indicators. The recoil relay becomes e ne r gL ed 
when the recoil switch is momentarily closed during 
recoil, or when the drill switch is closed. 

The rammer relay uses two s ets of contact s , both 
nor mally open. The first set of contacts serves to 
ener gi ze the powder hoi s t door control solenoid by a 
c i r cuit through the rammer switch (rammer retracted) 
a nd the third contacts of the bore clear relay. The 
s econd set of contacts of the rammer relay s erves as 
its own holding circuit through the third contacts of 
the bore clear relay. The rammer relay becomes 
energi.6ed when the rammer is extended to ram the 
projectile while the bore clear relay is energi .6ed. 

Rammer switch. The rammer switch (fig. 15-34) 
i s a Single -pole, double-throw limit s witch, mounted 
adja c ent to the rammer by means of a bracket on the 
turret officer's bulkhead, and in such a way that the 
r ammer switch's normally open contacts close when
e ve r the rammer head is extended 4.0 inches or more 
fr om the fully retracted position (figs. 10-8 and 
10- 20). It is arranged in the lR circuit to ener gize 
the r ammer relay when its normally open contac ts 
a r e closed (rammer extended) and to energi Le the 
powder hoist door control solenoid, through the fir s t 
c ontacts of the rammer relay, when its normally 
closed contacts are closed (rammer retracted). This 
a r r angement of the contacts on the rammer switch 
prevents the powder hoist door from being opened as 
long as the rammer head is extended beyond 4.0 inches 
f r om the fully retracted position. 

Cradle control solenoid and powde r hoist door 
control solenoid. These solenoids are integral parts 
of solenoid- controlled pilot-operated four -way valves 
located in the cradle operating hydraulic line and the 
powder hoist door operating hydraulic line, respec
ti vely. These valves are so constructed that contin
uou s energL::ation of the solenOids directs the flow of 
the hydraulic oil one way, and a spring actuates the 
valve for reverse flow. The cradle control solenoid 
i s arranged in the lR circuit so that it is energLced 
(through t he third contacts of the bore clear relay) to 
port the hydraulic oil to the cradle operating; cylinder 
only when the bore clear relay is energi zed, 

The powder hoist door control solenoid is arranged 
in the lR circuit so that it becomes ene r gi.6ed, thr ough 
the first c ontacts of the rammer r elay, the rammer 
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switch (rammer retracted) and the third contacts of 
the bore clear relay, to port the hydrauliC oil to the 
door operating cylinder only if the r ammer relay is 
energi zed (after ramming projectile) and if the bore 
clear relay is energi zed. 

ReCOil s witch . The recoil switch is a li m it switch 
mounted on the r ear face c. f the gc;n slide so as to be 
actuated by a l:am on the fr ont fac e of the yoke a s the 
gun recoils (fig. 4 -13). During recoil, the contacts of the 
recoil switch close, and reopen again as the gun cOlUlter 
recoils back to ba tt ery position. The recoil switch is a r 
ranged in the l R circuit to energize the recoil relay and 
to illuminate the recoil indicator lights when it is in th e 
closed position and to complete the circuit through the 
slide contacts and the breech closed switch when it is in 
the open position . 

Dr ill switch . The drill switch, located at the gun cap
tain's station , is a plug and receptacle type unit which is 
arranged in the 1R circuit to bypass the recoil switch when 
the plug is inserted in the receptacle, thereby energiz in g 
the r ecoil relay . 

. Br e ech closed switch. The breech closed sw'.tch 
is a limit s witch mounted On the breech face of ll>e 
gun, and is operated by the breech operating lever 
(see chapter 3) when that lever is latched. This 
switch actuates the unlocking s olenoid at the gun cap 
tainTs ready switch and is arranged in the circuit in 
series with the slide contacts and the recoil switch 
to illuminate the BREECH CLOSED light when the 
switch is closed and the glUl is in battery pOSition. 

Slide contacts . The slide contacts (fig. 4-1 3) are 
tw o sets of knife and prong type contacts. The knife
blade portions are m ounted on the front face of the 
yoke and make contact by mating with the prongs 
mounted on the slide in such a way t hat the blade s and 
pr ongs mesh only when the gun is in battery. These 
c ontacts are arranged in the lR circuit, in series 
with the breech closed switch, so that they prevent 
the solenoid of the gun captain's ready switch from 
unlocking when the gun is not in battery. 

Unlocking s olenoid of gun captain's ready switch. 
The unlocking solenoid (fig. 15 -22) is an integral part 
of the gun captain's ready switch. This solenoid i s 
cont r olled by the breech closed switch, and it, in 
turn, prevents the ready switch fr om being shifted 
into the oppos ite position unle s s the gun is in battery 
and the breech is closed. 

Safety interlock arrangement 

The safety interlock arr angement* of the ready 
light circuit is illustrated schematically in figures 
15-35A through 15-35L for one complete cycle of the 
gun loading and firing sequenc e. The purpose of thi s 
interlock arrangement is to prevent movement of the 
gun captain' s ready switch lever, movement of the 
cradle, or opening of the powder hoi s t door until cer
tain required conditions of safety have been met. 

Action of safety interlock components. Gun in 
battery. Figure 15- 35A illustr ates the conditions of 

* Added by NAVORD ORDALT 3255 and SHIPALT 81 9 . 
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the safety interlock circuit after the gun has fired, 
recoiled, and counterrecoiled. to battery position. The 
gun captain's ready switch has not yet spring-re turned 
to SAFE and the breech is still closed. The recoil 
lights, the breech closed light, the LOAD lights, and 
the gun captain's ready lights are all ON. The recoil 
relay has become energized when the recoil switch 
closed and opened during recoil, and the unlocking 
s olenoid of the gun captain's ready switch is energized 
through contacts of the recoil relay. 

Figure 15- 35B illustrates the change which occur s 
in the safety interlock circuit components as the gun 
captain's ready switch lever spring - returns to SAFE. 
The gun captain ready lights go OF F, but the LOAD 
lights, R ECOIL lights, and BREECH CLOSED lights 
rem ain ON. Through other contacts of the gun cap
ta in' s ready switch (refer to fig. 15-34) the gun auto
matically assumes the five-degree loading angle. 

Action of safety interlock components. Breech 
opening action. Figure 15-35C shows the safety in
terlock circuit action as the gun captain opens the 
breech. The breech closed switch opens and breaks 
the circuit to the unlocking solenoid of the gun cap
tain's ready switch, thereby locking the switch lever 
in the SAFE position. The BREECH CLOSED light 
goes OFF, but the RECOIL and LOAD lights remain 
ON, and the recoil relay remains energized. The 
s a lvo latch (see chapter 3) is actuated mechanically 
to the lock condition. 

Action of safety interlock components . Bore clear 
examination. With the conditions existing afte r the 
opening of the breech, the gun captain ascertain s that 
the bore is clear , wipes the mushroom, and then de 
pre s ses the bore clear switch momentarily. The 
primer man, usi ng a special tool, inserts a primer 
into the r eceiver of the firing lock. Figure 15- 35D 
s hows the circuit action which takes place. The bore 
clear r e lay becomes energized and held by its own 
holding circuit through the SAFE contacts of the gun 
capta in's ready switch. The bore clear light goes ON 
and remains on as long as the bore clear relay remains 
ener gized. The recoil r elay becomes de -energ·ized 
as soon as the bore clear relay becomes energized, 
since the normally closed contacts of the bore clea r 
relay, when they open, break the recoil relay holding 
c ircuit. The recoil lights go OFF . The cradle con
t r ol s olenoid becomes energized as soon as the bore 
clear relay is energized and remains energized a s 
long as the bore clear relay is so held (namely , until 
the gun captain's ready switch is positioned to R EADY). 
The cradle control valve is opened by the solenOid, 
opening the port i.n the cradle operating hydraulic line . 
The cradle hydraulic control valve is then manually 
shifted to permit hydraulic oil to flow into the c radle 
c ylinder, thereby lowering the cradle with its proj ec 
t ile to the spanning position for loading. The bore 
clear and LOAD lights still remain ON. 

Actibn of safety interlock components. Projectile 
ramming action. Before the projectile is r a m m ed , 
the conditions existing are: the breech is still open, 
and therefore the breech switch is open; the bore 
clear relay is energL,ed, the bore cl.ear and LOAD 
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light s are ON, the gun captain's ready switch is 
locked at SAF E, and the cradle is down in spanning 
position. 

Figure 15-35E illustrates the change which occurs 
in the l R circuit as the rammer operator shifts the 
hand lever (in the rammer hydrauliC circuit) to RAM. 
As the rammer head moves to an extended position 
4. 0 inches away from the fully retracted position, it 
actuates the rammer switch to energiL:e the rammer 
relay, which then closes its own holding circuit through 
contacts of the bore clear relay. The rammer oper
ator then shifts the hand lever back to RETRACT. 
The rammer head returns to the fully retracted posi
tion. In doing s o, the rammer closes the other con 
tac ts of the rammer limit switch (see fig . 15-35F), 
thereby energizing the powder hoist solenoid valve, 
s o the door can then be opened hydraulically. 

Action of s afety interlock components. Ramming 
powder bags . Before the powder bags are rammed, 
the conditions existing are: the breech is still open, 
and therefore the breech switch is open; the bore clear 
relay is still energized, the bore clear and LOAD 
lights are ON, the rammer relay is still energized, 
the gun captain's ready switch is locked at SAFE, and 
the cradle is down in spanning position. As the powder 
hoi s t door is opened hydraulically, the powder bags 
ar e dumped on the tray. 

The rammer operator again shifts the hand lever 
to RAM (fig. 15- 35G). Then, as the rammer head 
pa s s es the point 4.0 inches out from the fully retracte d 
pos ition , the powde r hois t door control solenoid be
comes de - ene r gized so that the powder hoist door can
not b e moved hydraulically until the rammer head is 
again r etracted out of the way. The rammer operator 
then s hifts the hydraulic hand lever to RETRACT. 
The powder hoist door can then be closed by manual 
hydr aulic lever, and the cradle is r aised by manual 
hydraulic lever. 

Action of safety interlock components. Breech 
clOSing action. Figure 15- 35H shows the conditions 
exi s ting in the lR circuit prior to closing the breech . 
The breech closed switch is still open and the breech 
closed light i s OF F. The bore clear relay is still 
energized; the bore clear light and LOAD lights are 
ON. The r ammer relay is still energized, the gun 
captain's ready switch is locked at SAFE, the rammer 
i s fully retracted, the powder hoist door solenoid and 
cradle control solenoid are both still energized, the 
powder hoist door is closed, and the cradle is raise d. 

Figure 15-351 shows the action of the circuit com
ponents as the gun captain clos es the breech. The 
breech switch closes, the breech closed light goes ON, 
and the unlocking solenoid in the gun capta in's ready 
s witch becomes energized, retracting the lever lock. 
The s alvo la tch locks mechanically (see chapter 3) so 
that the bre ech cannot be reopened until after firing 
and recoil. 

Action of safety inter lock components. Gun cap
tain r eady. The conditions of the circuit lR, before 
the gun captain repOSitions his switch to ready, are: 

15-28C 
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the breech is closed and the BREECH CLOSED light 
is ON. The bore clear relay is still energized (while 
the ready switch remains at SAFE). The bore clear 
light is still ON (while the bore clear relay remains 
energized). The LOAD lights are still ON (while the 
ready switch remains at SAFE), and although the gun 
captain's ready switch lever is at SAFE, the unlock
ing solenoid is energized and the loclting lever is re
tracted. 

Figure 15-35J illustrates the changes which occur 
in the circuit when the gun captain turns his ready 
switch lever to READY. The unlocking solenoid be 
comes de-energized, locking the lever in the READY 
position. The GUN CAPTAIN READY lights go ON; 
the LOAD lights go OFF. The bore clear relay be
comes de-energized, and when its contacts open the 
bore clear light goes OFF, the rammer relay becomes 
de-energized, the cradle control solenoid becomes 
de -energized so the cradle cannot be lowered, and the 
powder hoist door control solenoid becomes de-ener
gized so that the door cannot be opened. With the gun 
captain's ready switch at READY, also, the gun auto
matic laying and turret train control circuit is closed 
and the gun elevates to the firing angle. When the gun 
is elevated to the elevation order, the gun layer steps 
on his foot switch to light the gun layer ready lights. 
Meanwhile the gun trainer does the same for train. 

Action of safety interlock components . Gun ready 
to fire. Figure 15-35J shows the conditions existing 

15-280 

in the circuit when the gun is ready to fire. The 
breech closed light is ON; the bore clear relay, re
coil relay, and rammer relay are all de-energized; 
the gllil captain's ready switch is locked at READY 
with its unlocking solenoid de-energized. The gun 
captain ready lights are ON; the gun elevation ready 
and TRAIN READY lights are ON. The rammer is 
retracted, and the door and cradle control solenoids 
are both de-energized. 

Figure 15-35K shows the conditions existing dur
ing firing and recoil. The gun is fired from plot, and 
as it recoils the recoil switch closes and the slide 
conta cts open until the gun returns to battery. The 
RECOIL lights go ON, the recoil relay becomes ener
gized, and is held through its own holding circuit, 
through the normally closed contacts of the bore clear 
relay. The gllil captain's ready switch remains locked 
in the ready pOSition until the gllil returns to battery. 

Action of safety interlock components. COllil[er-
recoil to battery pOSition. Figure 15-35L illustrates 
the action of the circuit during counterrecoil. As the 
gun returns to battery position the slide contacts 
close, clOSing the circuit to the llillocking solenoid of 
the gllil captain's ready switch through the contacts of 
the recoil relay. The LOAD lights go ON by the cir
cuit through the contacts of the recoil relay. Condi
tions shown in figure 15-35A then exist again. 
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Salvo signal circuit (1 VB). Circuit 1 VB provides 
the means for transmitting to turret personnel the 
command to fire. It also serves to transmit an audi
ble warning to turret personnel when the guns are to 
be fired. 

Circuit description. Salvo signals may be initi-

TURRET ELECTRICAL INSTALLATIONS 

ated in the turr et or at fire control stations elsewhere 
in the ship. Circuit components in the turret consist 
of 10 buzzer-type horns, three contact makers, and 
the turret officer's transfer switch. The 120-volt, 
50-cycle supply for the circuit is selected by the posi
tion of the turret officer's transfer switch. Figure 
15-35 s hows the circuit wiring arrangement. 

BATTLE LIGHTING DISTRIBUTION BOX 
IN TURRET OFFICER'S BOOTH 

IO·WIRE CONNECTION BOX 

o 0 0 0 

7 

11 15 ~OLTsocm : 

I 

lO-WIRE 

o 

o 0 0 0 

23456 7 

o 000 

CON N ECTION BOX L:::+=t+=+==+=+===~ 

J ' , ' n-
I ON I ~_ -V ~_ _V I ON I 

SOLENOID ~ J 2 DIAL INDICATORS ~ J SOLENOID 
MICRO LEFT SIGHT SETTER'S STATION RIGHT SIGHT SETTER 'S STATION MICRO 

SYNCHRONIZER SWITCH (RED WARNING LIGHTS ON) (RED WARNING LIGHTS OFF) SWll.CH SYNCHRONIZER 
- (GREEN OPERATING LIGHTS OFF) (GREEN OPERATING LIGHTS ON) 

Figure 15-35. Sight Setter's Clutch Indicator Circuit CS. Elementary Wiring Diagram 
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T urret officer' s transfe r switch. When the tur
r et office r's transfer switch (fig . 15-28) is tu r ned to 
the LOC AL position, the salvo signal circuit can be 
e nergized only by operating the tu rret officer's con
tact maker . Under this condition, supply for the 
circuit is from either the forward or afte r IC switch 
b oards , as s elected by t he rotary t ransfe r switch 
on the turr et transfer switchboard. Whe n posi
tioned to DIRECTOR, the s a lvo horns may be 
s ounded from any of several control pOints outside 
the turret or from a sight pOinte r's contact maker 
in a ny tu r r et. When sounded from one of the control 
points , the circuit supply is der ived fro m the for
wa rd or after IC switchboa rds. When the s ignal or 
originates at a s ight pointe r's contact maker in any 
turret , the circuit is supplied from the respective 
turret' s IC and FC panel. 

Contact makers. Cont act makers are of two 
types: the portable type "J, " installed in the turret 
offic e r 's compartment, and the handwheel grip type 
(F i ring Key Mk 16 Mod 10) ins ta lled on the left hand 
wheels of the left and right sight pointe rs , Type "J" 
is cylindrical in shape with a thumb -operated button 
at one end and a flexible connection cor d at the oppo
site end. The handwheel grip type is a lmost identi 
c al t o the sight pOinte r 's fi r ing keys but is of oppo 
s ite hand and does not have a latch lock. 

Buzze r type horns . Ten watertight, high inten 
s ity , buzzer type H2 horns are inst alled throughout 
the turret at the locations listed below. 

Turret offic er's booth (1) 
Left, center , and right gun chambe rs (3) 

BRANCH 
BOX 

TYPE E 
WITH 

TERM INAL 
TUB ES 

BATTLE LIGH TING 
DISTRIBUTION BOX IN 

TURRET OFFICER'S BOOTH 

1il5-VOLTSUPPLyl 

i ] 

BRANCH BOX 
TYPE E 

WITH 
TERMINAL 

TUBES 

CLUTCH 
WARNING 

INDICATOR 
LEFT SIGHT 

POI NTER'S STATION 
LIGHTS 

F igure 15-37 . Sight P ointe r's Clutch Indicator 
Circuit CP. Elementar y Wiring Diagram 

15 - 30 

Left and right Sight pOinter's stations (2) 
Left, cent er, and right gun layer's stations (3) 
Train operator's s tation (1) 

Cease firi[lg signal circuit (UJ) . Circuit lU is 
the "cease firing" signal circuit for the main battery. 
It extends fr om the plotting rooms and the directors 
to the turrets. 

Circuit desc r iption. The command to turret pe r
sonnel to cease fi ring consists of ringing a type B4 
bell, located on a bracket-mounted panel in the left 
rear corner of the turret officer's compartment. 
T he be ll is energized by ship's 120-volt, 60-cycle 
s upply, t ransmitt ed via either the forward or after 
main battery switchboard. The rotary transfer 
switch on the turret transfer switchboard is used to 
t ransfer control of the Circuit to plot aft or plot for
ward. The circuit cannot be operated by turret pe r
sonnel. 

Sight s etter' s clutch indicator circuiUCS), Cir
cuit CS provides the two sight setter's s tations with 
a clutch inte r lock and visual warning signal. 

Cir cuit desc ription. Components of the ci rcuit 
are two s ight setter' s clut ch indicators, two clutch 
switches , two micro switches, and two solenoids . 
The ci rcuit functions to prevent engaging one sight 
s ette r ' s clutch while the other sight setter' s clut ch 
is engaged. Power supply is derived from the light
ing s ystem distribution box in the turret office r' S 
compartment . A wiring diagram of the system is 
s hown in figu re 15- 36, 

LIGHTING ~-----l 
DIST ~lg~TION l(.fil~5 VOLT SUPPLY

1 PROJ ECTll.E 
RING RE ADY 
IN DICATO R 

'-, - --1f- ---- ---, <0:: <0:: I ~----~~----~ M m 

, L RED R GREEN i J 
LENS LEN S 

-+--

RIGHT HOIST CENTER HOIST LEFT HOIST 

CONTACT MAKERS AT SHELL HOIST LOADING STAT IONS 

F igure 15-38 . Projectile Ring Ready Light 
Circuit RP, Wiring Diagram 
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Sight s etter's clutch indicators. The s ight set 
ter's clutch indicator s (fig . 15-29), mount ed at each 
s ight sette r ' s station, indicate to the sight s etter' s 
the r elative positions of both clutches . With the 
gr een operating light illuminated, the sight s etter 
m ay "clutch in" his s ight drive . When the red warn
ing light is on, he is warned that the opposit e sight 
s etter's clutch is engaged and is prevent ed from 
"ClutCIllng in" by a solenoid plunger. 

Clutch s witches . The clutch switches are s ingle 
pole, double-throw elements . One is mounted on 
e ach s ight setter' s c lutch bracket and is actuated by 
a push - rod fro m the clutch operating lever. In con 
junction with the micro switches, they provide cir
cuit closing and opening of the interlocking s olenoids 
and the r elated red and green indicator light s at each 
s ight s etter 's station. 

F igure 15-39. Projectile Ring Ready 'Indicator 

F igure 15 -40. Projectile Hoist Interlock IndIca tor 

TURRET ELECTRICAL INSTALLATIONS 

Micro switches. One micro switch is used in 
each synchroniz ing m echanism. In conjunction with 
the clutch SWit ches , they are so arranged as to clos e 
and ene rgize their respective sight station's c lutch 
solenOid and green indicator light while simultane
ously lighting the red light and de -energizing the 
clutch solenoid at the opposite sight setter' s station. 

Solenoids. A s olenoid is mounted over each 
s ight setter 's indicator b r acket to actuate an inter 
locking mechanism of each clutch assembly. The 
s olenoids are energized by switch action as describ 
ed above. When e nergized, the solenoid r etracts an 
interlocking plunger , to per mit the sight setter to 
"clutch in" his sight drive. 

Pointer's c lutch indicator circuit (CP). Circuit 
CP provides a visual warning system to each s ight 
pointer, to indicate when his clutch may be engaged. 

Ci rcuit des c ription. A single dial light indicator 
and a clutch actuated switch are located on the hand
wheel br acket of eac h s ight pointer. These are so 
connected that when either s ight pOinter is "c lutched 
in, " an indicator light war ns the other sight point er 
not to engage his c lutch . The ci rcuit is supplied by 
120-volt, 60-cycle current from the lighting distri 
bution box in the tu r ret office r 's c.ompartment . The 
wiring of the s ystem is shown in figure 15-37 . 

P ointer' s clutch indicators. A pOinter 's c lutch 
indicator (page 15 -23 ) is mounted on each sight point 
e r's handwheel bracket . When the red war ning light 
is illuminated, the operator is warned that the oppo 
sit e sight pOinter' s c lutch is engaged. 

Switches . The switches are plunge r -actuated 
by thei r respective s ight pointer's c lutch leve r when 
a sight pointer is "clutched in." This closes the in
dicator light ci rcuit t o the opposite sight pOinter, 
warning him not to engage his clutch. 

P rojectile r ing readyJjght circuit (RP ). E :tch 
projectile handling leve r is provided with a ready 
light circuit (ci r cuit RP ) to notify the projectile ring 
operator when the ring may not be moved. 

Circuit description. Each Circuit comprises 
three contact m akers and a thr ee -dial light indicator. 
Power s upply for the circuit is 120 volts, 60 cycles, 
derived from the lighting distribution box. F igure 
15- 38 shows the wiring arrangement of the Circuit . 

Contact makers . Contact makers are locat ed 
at each hoist operat or ' s s tation . Each closes only 
the circuit to its own corresponding dial on the pro 
jectile ring r eady indicat or. 

PrOjectile r ivg r eady: indicator . A three -dial 
lamp indic ato r, figure 15-39 , is mounted at each 
projectile ring operator's station. The thr ee 
glas s lenses are lette r ed L, C, and R and are 
colored, r espectively, r ed, clear , and green When 
anyone of the three dials is illuminated, it indicates 
t o the projectile ring operator that it· is unsafe to 
r otate the ring. 
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MULTIPLE ROTARY SWITCH 
(TWO SECTION) 

POWDER HAl'lDLING ROOM 
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10 0 1 TWO-DIAL 
INDI CATOR 

[Q[] MULTIPLE ROTARY SWI TCH 
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I~~I TRANSFORMER 
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SHELF LEVEL 

ELECTRIC DECK 
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MOTOR CONTROLLER 

POWDER HANDLING ROOM 

Figure 15-41. Powder Hoist SIgnal Indicator Circuit QF _ Isometric and Elementary Wiring Diagram 
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P r ojectile hoist interlock circuit (Q~). Each of 
the three projectile hoists is provided with an elec
trical interlock system, circuit QE, which prevents 
s tarting the power motor and blocks movement of the 
function control lever unless both hoist contr ol han
dles are in the neutral position. The system further 
p r ovides that the operating handles cannot be moved 
from neutral unless all door and shutter interlock 
switches are closed. 

Circuit description. Each circuit consists of the 
following components: 

2 neutral start interlock switches 
1 function control lever solenoid 
8 door and shutter interlock switches 
2 operating handle solenoids 

Power supply for each circuit is 440 volts obtain
ed f r om the projectile hoist motor controller (fig . 
15-15). 

Neutral start interlock switches. A neutral 
start interlock switch is located on the underside 
of each operating handle bracket. Each is plunger
operated by a cam on the underside of the operating 
handle. The switches are connected in series and 
are so arranged in the controller starting ci r cuit 
that the motor cannot be started unless they a r e clos
ed. They are also series-connected with their re
spective function control valve solenoid so that the 
solenoid will not be energized to release the function 
control lever unless the switches are closed. 

Function control lever solenoid. A solenoid, 
enclosed in a watertight case, is installed to the 
r ear of each function control lever on the opposite 
sid e of the transverse bulkhead. It operates to pi'e
vent a function control lever from being moved ex
cept when the operating handles of its hoist are to 
neut r al. The solenoid plungers, when de -energized, 
extend forward through the bulkhead into the path of 
their respective function control levers and block 
leve r movement up or down. When related operat
ing handles are at neutral, the neutral interlock 
switches are closed, the solenoid is energized, re
tracting its plunger, and the function control lever 
may be moved. 

Door and shutter interlock switches. Each hoist 
assembly utilizes eight door and shutter ' interlock 
s witches, four at each loading level. A s witch is 
installed at the upper and of each shutte r and is clos
ed only when the sputter is closed. All eight switches 
are connected in series with one another and with a 
pair of interlock solenoids ("A" and liB"). 

~erating handle solenoids. A solenoid is mount
ed on the underside, near the outer end, of each op 
erating handle bracket. These are deSignated "A" 
and ''B'' for their respective upper and lower levels. 
The solenoids are connected in parallel with one 
another and are connected in series with the door 
and s hutter interlock switches described above. When 
de - energized, their armature plungers extend upwar d 
through the supporting bracket and into a r ecess on 
the underside of their respective operating handles, 
when in neutral pOSition. The handles cannot be mov
ed from neutral until the solenoids are energized 
upon closing of all eight door and shutter switches. 

Projectile hoist control interlock circuit (Q). 
Each of the three projectile hoists is provided with 

TURRET ELECTRICAL INSTALLATIONS 

an operating handle interlock system, circuit Q , to 
prevent hOisting under certain conditions and to pro 
vide the hoist operators with visual and audible sig
nals of the hoist cycles. 

Circuit description. Circuit Q comprises the 
following elements :--

2 six -dial indicators 
2 hoist ready gongs 
1 gong relay 
4 solenoids 
1 function control lever switch 
1 pr ojectile indicator lever switch 
1 prOjectile latch switch 

The circuit is supplied by 120-volt, single-phase, 
60-cycle current derived from the secondary winding 
of a 440/ 120-volt step-down transformer associated 
with the respective projectile hoist motor controller. 

Indicators. A six -dial indicator, figure 15 -40 , 
is located on a supporting bracket adjacent to the 
hoist at each loading le ve l. The dials are colored as 
follows: HOIST, green; DANGER, red; LOWER, 
green; TOP OF STROKE, clear; BOTTOM OF 
STROKE, clear; LATCH CLEAR, clear. The TOP 
of STROKE and BOTTOM OF STROKE dials serve 
circuit QB only. 

Hoist ready_g(Lng§.. A hoist ready gong is mounted 
at each loading station. The gongs are of the single 
stroke type. They are connected in parallel and are 
sounded once on each hoisting cycle at the instant the 
HOIST dial is illuminated. 

Gong relay. A gong relay, deSignated the time 
delay cutout relay, is installed on a supporting brack
et at the upper loading level. This relay is designed 
to de-energize the supply circuit of the gongs after 
the first stroke on anyone cycle of hoist operation. 

Solenoids. Four solenoids, deSignated 1, 2, 3, 
and 4, are arranged and connected in circuit Q. 
These solenoids have spring-backed armature plung
ers which extend upward through their related mount
ing brackets and when de-energized, form barriers 
to stop or limit movement of their respective operat
ing handles. SolenoidS 1 and 3 serve to limit operat
ing handle .m ovement (and hence tilting plate move
ment) to only a few degrees when lowering projec
tiles. Solenoids 2 and 4 prevent moving their respec
tive operating handles to hoist, during hOisting opera
tions, when a shell is in the cradle or when the empty 
cradle has not been returned to alignment with the 
hoist tube. 

Function control lever switch. The function con
trol lever switch is installed on the transverse bulk
head adjacent to the function control lever. It is a 
twin switch unit, a plunger and linkage actuated by 
the function control lever . It is connected in the sup
ply line and serves to distribute current for opera
tion of the system. 

Projectile indicator lever switch. The prOjectile 
indicator lever switch is mounted on the cradle ful
crum and is similar to the function control lever 
switch. Its actuating linkage is so arranged that 
the switch plunger is depressed whenever a shell is 
in the cr adle or whenever the cradle is out of align
ment with the hoist tube. 
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16 INCH THREE GUN T URRETS 

Figure 15-42. Turret Interior Communications System. General Arrangement 
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P r ojectile latch switch. The projectile latch 
switch is located on the cradle fulcrum bracket and 
is operated by linkage through the bracket from a 
latch at the base of the cradle. It is of the same 
plunger-actuated design as the two previously de
scribed switches but is of the single unit type. The 
switch closes when the latch is manually pos itioned 
to clear a shell in the cradle during lowering ope r a
tions. 

P rojectile latch indicator circuit (QB). Circuit 
provides the projectile hoist operator s with a visual 
signal, indicating when the hoist has completed a 
hoi s ting or lowering cycle (stroke). The circuit also 
provides a means through the use of a solenoid 
ope r ated interlock to prevent inadvertent reversal of 
the projectile hoist prior to the completion of a cycle 
(stroke ). 

C ircuit description. The circuit consists of 
twe lve a utomatic limit switches connected to the T OP 
OF STROKE, and BOTTOM OF STROKE indicator 
dials, and the interlock solenoid on the control 
mechanisms at the lower projectile handling levels. 
Power is derived from the 120-volt, 60-cycle s upply 
of the FC and IC panel. 

Limit switches. Four limit switches are installed 
in the p rojectile la tch indicator system QB for each 
hoist. Two of these four switches are installed on 
each hoist tube at pan floor level. These switches 
are actuated by the crosshead when the hoist has 
completed its raising cycle. One switch operates 
the interlock solenoid on the control mechanism a t 
the lower projectile handling level and one operates 
the top of stroke indicator lights. The other two 
limit switches are installed on the bottom of the 
lower projectile handling platform casting. These 
two switches are actuated by the rack bar when the 
hoist has completed its lowering cycle. One s witc h 
operates the inter lock solenoid on the control 
mechanism at the lower projectile level and one 
operates the bottom of stroke indicator light. 

Figure 15-43. Depression and Train Stop Indicator, 
Gun Captain's Station 
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F igure 15-44. Depression and Train Stop Indicator, 
Turret Officer's Station 

Indicator s. The six-dial indicators utilized here 
are the s a m e indicators used in circuit Q. In this 
circuit, howe ver, only the upper right "TOP OF 
STROKE" dial a nd the center right "BOTTOM OF 
STROKE" dial are uti lized. The cycled position of 
the c ros s head and rack bar determine which dial is 
illumina ted. The dial will be illuminated for a s 
long as lhe crosshead and rack bar remain in the 
completed cycle position. 

Solenoid ope r ated interlocks. Each hOist is 
equipped wit /] a s ole noid oper ated interlock installed 
on the control mechanism at the lower projectile 
handling lev 1. T he solenoid operated inter lock is 
opera ted by the top of stroke limit switch and the 
bottom of stroke limit switch upon completion of 
each cyc le. This s olenoid ope rated inter lock locks 
the cont r ol levers at HOIST or LOWER, until the 
comp letion of the hoisting or lowering cycle. The 
hoist control levers cannot be moved from HOIST 
to LOWER, or from LOWER to HOIST, until the 
hO isting or lowering cycle is completed. This pre
vents inadvertent r eversal of the prOjectile hoist 
which would cause tile seating of projectiles on the 
nose of lower proj ectiles. 

P owder hoist interlock c ircuit (QC). Each pow
der hoist s ys tem utilizes an arrangement of inter
locking s ole noids and switches, deSignated circuit 
QC, to vent the hydraulic drive system and set a 
spring-loaded brake upon arrival of the powder car 
at loading level or at upper or lower unloading level. 
The circuit a ls o functions t o prevent hOisting or low
ering the powder car when either the lower or upper 
door of the powder hoist trunk is opened or undogged. 

Circuit description. Each circuit comprises nine 
switc he s and three solenoids. Power supply for the 
circuit is derived from the associated powder hoist 
m otor controller (fig. 15-17). 

Switches . The nine switches of circuit QC are 
the starting switch, loading position switd, upper 
a nd lowe r unloading position switches, upper and 
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IC AND FC PANEL 

LEGEND 

~ SIREN, 115 V AC 

rnD1 CONTACT MAKER, 
MANUAL, NON -LOCKING 

I~I RELAY, 120 V 25 A 

n===r=l] DISTRIBUTION BOX, 
lbhd FEEDER 
II II CONNECTI ON BOX 

(20-WIRE) rA 

~ 
~~------------~----------------~/ 

TO CO NN CTi ON BOX IN HOLD 

SHELF LEVEL 

ELECTRIC DECK 

UPPER SH ELL 
HANDLING FLAT 

LOWER SHELL 
HANDLING FLAT 

POWDER HANDLI NG 
ROO M 

Figure 15 -45. Intra-Turr et Emergency Alarm Circ uit RA. IsometriC Diagram 
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lower door interlock switches, upper door bypass 
switch, lower door lock interlock switch, and upper 
door dog interlock switch. Each switch is a normal
ly open or normally closed spring-return-type. Re
fer to chapter 11 for additional details of these 
switches. 

Solenoids. The three solenoids in each circuit 
are the venting valve solenoid, the starting lever 
solenoid, and the power failure valve solenoid. The 
venting valve solenoid operates the venting valve 
lever. The starting lever solenoid inter locks the 
starting lever with the lower and upper door inter
lock switches. The power failure valve solenoid 
operates the power failure valve. For further de
tails, refer to chapter 11. 

Hoist signal indicator system. The hoist signal 
indicator system, figure 15-41, operates in conjunc
tion with powder car movement and informs the hoist 
operator when the car is loaded and ready to hoist. 

TURRET ELECTRICAL INSTALLATIONS 

Each powder hoist system comprises two two-dial 
indicator s, mounted at the upper and lower hoist sta
tions, a rotary switch at the lower hoist station, and 
a 440/ 110-volt step-down transformer, mounted in
side the powder hoist motor controller. The circuit 
is energized by 110 volts derived from the trans
former. The primary winding of the transformer 
derives its supply from the motor controller. 

The rotary switch has two positions, DOWN and 
HOIST. When the powder car is at the lower level 
and ready for hOisting, the lower dials of both in
dicators, mar ked DOWN, are illuminated. The low
er door operator turns the switch to HOIST, ex
tinguishing the DOWN indicator dials and lighting 
the upper dials, marked HOIST. The powder car is 
then hoisted to the upper position and unloaded. When 
the hoist operator returns the car to loading position, 
a cam on the car trips the rotary switch, moving it 
to DOWN. The HOIST indicator lights go out and 
the DOWN lights come on. 
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Range fi nder stabilizer. The range fi nder s tabi 
lizer circuit operates a gyroscope controlled mech 
anis m which serves to hold the rangefinder line of 
s ight horizontal. 

General. A voltage induced by the stabilizing 
unit is fed into the control panel. The contr ol panel 
amplifier amplifies this voltage and the output is 
sen! to the motor-amplidyne. The output of t he 
motor-amplidyne rotates the rangefinde r, keeping 
the line of sight in a horizontal plane . P ower supply 
fo r the circuit is derived from the m iscellaneous 
equipment power panel (page 15-4 ). 

Control panel. The control panel (page 14 -7) 
is a steel encloxur e mounted on the rear armor 
p late bulkhead of the gun house. It houses a main 
line switch, a rotary control switch , supply t r ans
fo rmer, amplifier unit, selenium rectif ier , and 
various fuses. 

St abilizing unit. The stabilizing unit (page 
comprises a gyroscope, powe r motor, limit stop 
switch and clutch switch assemblies, and the gear 
train assembly which drives the rangefinde r through 
external linkage. The stabilizing unit is mounted 
on t he after side of the rangefinder stand, to the left 
of the tu r r et centerline. 

Motor ampUdyne generator s et. The mot or 
amplidyne generator set (page 14 -8 ) com pr ises a 
two-bearing motor and generator located on the rear 
armor plate bulkhead of the gun hous e. T his unit 
functions to generate the power outputs for driving 
the power motor of the stabilizing unit . 

Motor-alternator. The motor-alte rnator (page 
14 - 8 ), consisting of a two-bearing motor and an 
a lt r nator, generates the high-frequency curre nt 
which drives the gyroscope. 

Interior communications sy'stem 

The interior communication system in each t ur 
ret consists of eight electrical ci rcuits through which 
various types of audible signals are transmitted and 
r eceived. These ci r cuits are listed below and de
scribed in subsequent paragr aphs. Station equipment 
for these circuits is shown in figu res 15-42 and 15-49. 

Symbol 

DS 

RA 
TW 
MC 
IA 
XI 

I 
E 

Circuit Nam e 

Depression and t rain st op 
signal system 

Intra-turret emergency alar m syst em 
Tur r et warning system 
Turr et announcing system 
Battle telephone system 
Turret officer's s upp lementar y 

telephone system 
Ship'S se rvice telephone system 
Sound powered telephone and voice 

tube call bell system 

Power supply. All cir cuits of the interior com
munication system, except the te lephone cir cuits , 
are operated on 120-volt, 60-c ycle, single -phase 
alternating current f r om the IC and FC panel. 

TURRET ELECTRICAL INSTALLATIONS 

Depr ess ion and t r ain stop~gnal sy'stem circuit 
(DSY:-Ci r cuit DS provides a fir ing cut-out and warn
ing light system which functions to break the fir ing 
circuit of individual guns and, by indicator light , t o 
warn whenever a gun's line of fire closely approaches 
own ship's structure . The danger sectors are differ
ent for each gun. Details of the cams and a r c of fi r 
ing cut-out are contained in chapters 5 and 6 . 

Circuit desc ription. The circuit is energized by 
120-volt, 60-cycle supply from the tur r et's IC and 
FC panel. The components of the cir cuit ins talled 
in a turret are as follows: 

6 da nger zone cut-out s witches 
3 s ing le dial indicators 
1 t hr ee -dial indicator 

The two switches serving each gun, one for ele
vation and one for train, have their normally closed 
contacts connected in parallel, one switch with the 
other, and these in turn are connected in series with 
the firing key circuits of their respective guns. This 
c ircuit a r r angement requires that both the elevation 
and the t r ain dange r zone switches of a gun's fi ring 
circuit be actuated before the firing circuit of the 
gun is broken. The no r mally open contacts of thes e 
same switches are connected in series so that both 
must be actuated before completing their respect ive 
indicator light circuit. 

~er zone cut-out switches. The danger zone 
cut -out s witches a r e dual switch units, each com 
pris ing a nor mally open and a normally closed switch . 
Three dual switches function in elevation and three 
in t rain. All switc hes have attached roller -tipped 
plunger ass emb lies which are actuated by cams upon 
which the rollers r ide when the guns are aligned in 
danger zones . The three elevation switches a r e 
mounted on the right trunnion block of each gun. 
Their adjustable actuating cams are secur ed to ach 
gun' s s hie ld plate bracket. The t r ain s witches are 
br acket mounted, with provis ion for adjustment on 
the holding down clip of the circular bulkhead. The 
triple segment al cam which actuates them is loc ated 
on inner supporting webs of the conical bulkhead be 
low the lowe r r oller path approximately 290 degr ees 
from the fo rward centerline. 

Sivgle -dial indicator ,_gun captain's station. A 
single -dial indicator is located at each gun capt ain's 
station. Each is a watertight case with a red glass 
window marked STOP, figure 15-43 . The case en
clos es a light well in which are two lamps, connect ed 
in paralle l. These lamps light when thei r respective 
elevat ion and t r ain danger zone switches ene r gize 
the cir cuit to them. 

Three -dial indicator , turret officer's station. 
The three -dial indicator, figure 15 -44, is a wate r 
tight honsing which encloses three twin lamp light 
wells , each with a r ed circular glass window. The 
windows a r e marked as follows : STOP LE FT GUN, 
STOP CENTER GUN, and STOP RIG HT GUN. The 
indicat or is located in the tu r ret officer 'S compart 
ment over the doo r to the right powder hoist ope r a
t or' s station. The dials are lighted as thei r respec
tive elevat ion and train danger zone switches are 
closed. 

Intra -tur ret emerg~y alarm sy'stem circuit 
(RA). The intra -turret emergency alarm sys tem 
cir cuit provides a m eans for auoibly warning tur 
ret pe rsonnel that dange r exists or that s erious 
casualty has occur r ed within the turret. 
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Circuit description. Each circuit consists of 
nine eiectrically operated sirens and eleven contact 
make r s. The circuit is energized by 120-volt, 60-
cycle supply from the turret's IC and FC panel. 
Figure 15-45 shows the wiring arr angement. 

Sirens. The sirens serve to sound the intra
turret emergency alarms. Each is a high-pitch, low
intensity, S -4 type unit. One siren is mounted at 
each of the following locations: 

Turret officer's compartment 
Each gun chamber 
Machinery floor 
Upper and lower shell handling flats 
Lower powder handling room 
Powder passing space 

Contact makers. The contact makers, figure 
15-46, are the normally open, double contact, lever 
operated, locking type. All are of identical construc
tion and are located as follows: 

Turret officer's compartment 
E ach gun chamber 
Machinery floor 
Upper and lower shell handling flats 
Lower powder handling room (2) 
Powder passing space (2) 

A second contact maker, of a non-locking design, 
is mounted in the turret officer's compartment. This 
contact maker is in one portion of the supply. 1', is 
normally closed but can be held open by hand against 
a spring return, to break the supply to the system 
when the turret officer so wishes. It provides a 
means of cutting off the sirens so that instructions 
and orders may be transmitted and heard over other 
communication circuits in the turret. 

Figure 15- 46. Emergency Alarm Contact Maker 
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Figure 15-47. Transmitter Control Box 

Ji 

Train warniIlgBgnal system circuit (TW). A 
train warning signal circuit is provided in each tur
ret to audibly warn ship's personnel on deck when 
the turret is about to train. The signal is sounded 
at times other than general quarters. 

Circuit description. Circuit components consist 
of a bell and a push button. Power supply is 120 -volt, 
60-cycle, single-phase alternating current from the 
IC and FC panel. 

Bell. A vibrating bell, mounted under the turret's 
overhang, is provided in each train warning signal 
circuit to sound the train warning signal. The bell is 
a high -intensity, B6 -type, watertight assembly design
ed for operation on 120-volt alternating current. 

Push button. A single push button, located at the 
turret captain's station, is provided in each train 
warning signal circuit to close the circuit to the warn
ing bell described above. The push button is a wat er
tight, HE -type unit. 

Turret announcing~ystem r:ircuit (llMC, 12MC 
and 13MC , turrets I , II and III respectively) . Cir
cuit MC provides a means for the turret officer 
and the turret captain to communicate with anyone, 
any combination, or all prinCipal compartments of 
the turret. It also provide s transmission of general 
alarm and chemical attack signals. 
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Circuit description. Each circuit is supplied 
with 120-volt, 60-cycle, single-phase, alternating 
current obtained from the IC and FC panel. Compo 
nents of the system are an amplifie r , a transmitter 
control box, a turret officer's mic rophone, two non
talk-back type reproducers, and 14 talk-back type 
reproducers, each with attached switch and indicator 
control box. 

Amplifier. Circuit MC utilizes an amplifier to 
increase the intensity of circuit signals as necessary 
for satisfactory reception. The amplifier is located 
near the electrician's station on the machinery deck. 
T he unit is supplied by 120-volt, 60-cycle supply 
f r om the IC and FC panel and, in turn, it supplies 
power for the operation of the circuit. 

Transmitter control box. Circuit MC includes a 
transmitter control box, figure 15 -47, located in the 
turret officer's compartment on the transverse bulk
head, to the left of the door to the center gun cham 
ber. The box provides switch control of the ampli
fier and also provides a group of key type switches 
by means of which any combination of the talk -back 
reproducers may be tied into the system. In addi
tion, it provides cut-out switches by means of which 
any combination of reproducers may be cut out of the 
system in the event of trouble in their individual cir
cuits. 

REPRODU CER 

LIGHT 

Figure 15-48. Talk-Back T ype Reproduce r 

TURRET E LECTRICAL INSTALLATIONS 

Turret officer'S microphone. The microphone 
at th,e turret officer's station is attached by a 20-
foot cord to the transmitter control box. It is sup
ported on the user by a breastplate and neckband and 
utilizes a press-to-talk button. 

Reproducer (non-talk-back typ~). Two non-talk
back type reproducers are located in the turret offi
cer' s compartment, one immediately above the trans
mitte r control box and the other mounted near the 
left end of the transverse bulkhead. They serve only 
t o r eceive information from reproducers from other 
turret talk-back stations and from transmitter equi.p
ment elsewhere in the ship. 

Reproducer (talk-back typ~). Fourteen talk-back 
type reproducers, shown in figure 15-48, are install
ed throughout the turret in the following locations: 

Each gun chamber (3) 
Left and right sight stations (2) 
Left, center, and right gun layer's stations (3) 
Train operator's station (1) 
Electrician's station (machinery deck) (1) 
Upper and lower shell flats (2) 
P owder handling room (1) 
P owder passing chamber (1) 

These units a re constructed to serve both as re
producers and transmitters when connected to talk 
switch control boxes. Each talk switch box is pro
vided with a 2-position, key-type switch which rotates 
clockwise to TALK. On each talk switch panel is an 
indicator light which illuminates to indicate BUSY 
when the tur ret officer is using his microphone. E ach 
talk s witch panel also is provided with a jack into 
which a microphone may be plugged to substitute for 
the reproducer should the noise level in the compart
ment be objectionable . 

Announcement of general alarm and chemical at
tack signals . General alarm and chemical attack 
signals ar e t r ansmitted to and reproduced over the 
tu rret a rulOunc ing system in the following manner : 
when the tur ret officer has positioned the amplifi er 
s witch on the transmitter control box to OFF and has 
tied in each reproducer of the system, the general 
alarm or chemical attack Signals, originating in one 
or more remote stations, are routed to all repro
ducers in the turret. If the turret announcing sys
tern amplifier is ON, and irrespective of the local 
tie-in arrangement of reproducers, the general 
a larm or chemical attack signals are shunted by 
auto matic relay to the reproducers in the turret 
officer's compartment and in the lower powder hand
ling room only. The general alarm signal consists 
of a discor dant gong tone of 90 strokes per minute. 
The chemical attack signal is an intermittent 1000-
cycle note, 1/ 3-second On and 1/ 3-second off. 

Telep'hone system. Three types of telephone 
systems in each turret provide a means of communi
qtion within the turret and between the turret and 
stations outside the turr et . Their general arrange
ments are shown in figu re 15 -49. The three sys
te rns a re: 

Battle telephone sys tem 
Tu rret officer' s telephone system 

Ship'S service telephone system 
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I JACK BOX (CIRCUIT XJ) 

2. JACKBQX (CIRCUIT JA) 

3 HEADSET (CIRCU IT JA) 

4 . DOUBLE RECEPTACLE 
JACKBOX (CIRCUIT JA) 

5. HANDSET (CIRCUIT Xl) 

6. 5 GANG PUSHBUTTON 
(CIRCUIT E) 

7. PUSHBUTTON TYPE R 
(CIRCUIT E) 

8. BE L TYPE B2 (CIRCUIT E) 

9. BUUER, TYPE Z2 
(CIRCUIT E) 

10. 2 GANG PUSHBUTTON 
(CI RCU IT E) 

11 HEADSET (CIRCUIT XJ) 
12 AUTOMATIC 1 EUPHO NE, 

TYPE B (C IRCU IT J) 

13. PUSHBUTTON , YPE P 
(CmCUIT E) 

14. 4-GANG PUSHBUTTON 
(CIRCUli E) 

15. 3-GANG PUSH BUTTON 
(CIRCUIT E) 

16 INCH THREE GUN T URRETS 

-
Figure 15-49. T urret General Communications Sys tem. General Arrange ment 
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T he battle telephone system and the turret offi
ce r ' s s ystem are of the sound-p owered type . They 
utilize push-to-talk button handsets and headsets 
with br eastplate supported and push-button contr olled 
t r ansmitters . Communication betwee n som e stations 
of the sound -powered system is initiated thr ough ca ll 
bell circuit E desc ribed on page 15 -43 . 

The ship's service system is of the conventional 
dial type, operated through the ship's ce ntral switch
board. 

Battle telephone sy'stem c ircuit (JA). Circuit JA 
is a s ound-powered system which provides several 
m ea ns of communication betwee n the tur ret and 
e ither of the plotting rooms and director s . The turret 
a rrangement of the system is shown in figure 15 - 50. 

RANGEFINDER 

3PAIR TELEPHONE 
CONNECTI ON BOX 

l O·PA IR TELE PH ONE 
CONNECTIO N BOX _ 

LEGEN D 

~ JACK BOX (SINGLE) 

~ JACK BOX (2 - GANG) 

~ JACK BOX (l OCIRC UIT) 

[i II CONNECTI ON BOX 

TURRET E LECT RIC AL INST ALLA TIONS 

Circuit description. The battle telephone s ystem 
c omprises five Cir cuits, each connecting with fo r 
ward and after m ain battery plotting rooms through 
ti e s witches . The t ie switches are in a telephone 
switch box, type 10-C (s ee page 15-43), located to 
the r ight of the tu r r et officer's transfer panel. In 
the e vent of casua lty to either the forward or afte r 
s ec tions of the c ircuit, the damaged portions may be 
isolated by opening the tie switches in the swit ch box. 
The letter designations and functions of the five b attle 
te lephone circuits are listed in the follOwing p.ara
graphs. 

Control c ircuit (JD). Circuit m c onnects the tur 
ret officer with the associated di r ector and control 
station. 

FU ZE SETTER S 

TO CONN ECTI ON 
BOX IN HOLD 

LEFT SIGHT SETTER 

SH ELF LEVEL 

RIG HT 
SIGH T SETT ER 

TRAIN OPERATOR 

ELECTRIC DECK 

Figure 15- 50. Battle Telephone Circu1t JA. Isomet r ic Diagram 
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IO·CIRCUIT SOU ND POWERED 
TELEPHONE SWITCH BOX 

LOCA L 
COMPUT ER 

! 
20 CIRCUIT SOUND POWERE D 
TELEPHON E SWI TCH BOX 

TOP RIGHT POWDER HOIST 

RIGHT GUN CAPTAIN 

RIGHT SIGHT POINTER 

RI GHT SIGHT TRAI NER 

ELECTRICIAN 'S STATION 

lO·PAI R TELEPHONE SERVIC E 
CON NECTION BOX 

RIGHT GUN LAY ER 

3·PAIR TELEPHONE SERVICE 
CONN ECTIO N BOX 

LEGEND 

16 INCH THREE GUN TURRETS 

rn;?n TELEPHONE SWITCH 
0Zill BOX 

U 1\ CON NECTION BOX 

r@ HANDSET 

~ JACK BOX (SINGLE) 

TOP LEFT POWDER HOIST 

LEFT GUN CAPTAIN 

POINTER 

LEFT 
SIGHT TRAI NER 

LEFT SIG HT 
SETT ER 

SHELF LEV EL 

CENTER GUN CAPTAIN 

RIGHT SIGHT SETT ER 

LE FT GUN LAYER 

__ --!-;:~::::::::---, CENT ER GUN LAYER 

ELECTRI C DECK 

UPPE R SHELL 
HAN DLING FLAT 

LOWER SH ELL 
HAND LI NG FLAT 

BOTTOM 
LEFT POWDER HOIST 

BOTTOM CE TER 
POW DER HOIST 

__ ..."....c::----- --j BOTTOM RIG HT 1 P"OWi:iER HOI ST 

/ ------- POWDER 
./ HANDLING ROO M 

Figure 15-51. Supplementary Telephone Circuit XJ. Isometric Diagram 
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Sight setter's circuit (JE). The sight setter's 
ci rcuit, JE, provides communication between the 
left and right sight setters, the train operator, and 
local computer, and the associated computer, direc
tor, and control station. 

Fuze setter's circuit (JK). This circuit connects 
the fuze s etter to the secondary battery computer 
fuze follow-up operator. 

Rangefinder's circuit (JW). Circuit JW connects 
the local rangefinder and local computer to the graph
ic plot operator and range receiver oper ator in the 
associated plotting room and director. 

~potter's circuit (JB). The spotter's circuit con
nects the local computer to the associated plotting 
room, control .station, director, and combat infor
mation center. 

Turret officer's telephone system circuit (XJ). 
This sound-powered system provides a channel of 
intercommunication between turret personnel re
sponsible for the operation of all hoists and the 
equipment used to lay and fire the guns . The wi r ing 
arrangement of the system is shown in figure 15-51. 

Turret 1. Circuit XJ in turret I comprises six 
supplementary local circuits, some with tie-in a r 
rangements as indicated below . 

CIRCUIT XJ 

STATION INTERCONNECTION FACILITIES 

Circuit 
Designation 

XIOlJ 

X1 02J 

XI03J 

XI04J 

Circuit 
Name 

POinter's 
circuit 

Ammunition 
circuit 

Subcaliber 
circuit 

Right powder 
hoist cir
cuit 

Stations 
Interconnected 

Turret officer 
Local computer 
Turret train 

operator 
Right and left 

sight setters 
Right and left 

sight pointe rs 
Right and left 

sight trainers 
Left , center, and 

right gun layers 

Left , center , and 
right gun cap
tains 

Machinery deck 
Upper and lower 

shell handling 
platforms 

Lower powder 
handling room 

Safety watch (tur
ret overhang) 

Turret officer's 
compartment 

Subcaliber mount 
Right gun captain 

to right projectile 
hoist ope rator on 
upper and lower 
projectile flats 

TURRET E LECT RICAL INSTALLATIONS 

Circuit 
De,signation 

XI05J 

XI05J 

Circuit 
Name 

Center pow
der hoist 
circuit 

Left powder 
hOist 
circuit 

Stations 
Interconnected 

Center gun captain 
to center projec
tile hoist opera
tor on upper and 
lower prOjectile 
flats 

Left gun captain to 
left projectile 
hoist operator on 
upper and lower 
projectile flats 

Turret ll. The telephone installations are iden
tical t o those in turret I but are deSignated X20lJ to 
X206J, respectively. 

Turret ill . The installations are identical to 
those in tu r rets I and II but are deSignated X30lJ 
to X306 J , respectively. 

Telephone switch boxes. Two 10-circuit and one 
20-circuit telephone switch boxes are mounted ver
ti ca lly on a stand at the right of the turret transfer 
s witchboard. The upper 10-circuit box serves ci r 
cuit JA. The other two boxes serve circuit XJ. Each 
box is enclosed by a hinged door behind which are 
knife-type "line," "tie," "tie+" switches of various 
circuit branches, all appropriately labeled. The tie 
s witches, normally open, permit tying together those 
ci r cuits which connect to them. Similar "tie+" 
switches, normally closed, provide for isolating any 
cir!: uit which has become inoperative through casual
ty. The arrangements provide for connecting circuit 
XI 0lJ, tu rret I, to its counterpart circuits of tur
rets II and ill , circuits X20lJ and X30lJ. Similarly, 
from turret II, circuit X201J may be tied to XIOlJ 
and X301 J of tu r r ets I and III. Turret III can be 
tied to tur rets I and II in the same manner. These 
inter -tur r et ties provide for fire control of any turret 
from any other turret in the event of casualty to both 
main battery control stations . 

Ship's service telephone system circuits en. The 
ship'S service telephone system J provides a means 
of communication between the turret and the ship's 
service telephone outlets throughout the ship. 

Circuit description. Circuit J comprises conven
tional dial type telephones. One is installed in the 
turret officer's compartment and one in the machin
ery deck. These connect through a central switch
board to any similar dial telephone in the ship. 

Sound-powered telephone and voice tube call bell 
.§:v.:etem circuit m). An audible call system, which 
parallels various circuits of the tur:cet officer's tele
phone system and most voice tubes , is installed in 
each turret. Its extent is shown in figure 15-52. 

P ower supply. P ower supply is de rived from 
the turret's IC and F C panel. It is 120 volts, sin
gle phase, 50 cycles. 
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20-WIRE 
CONN ECTION BOX 

CENTER 
GUN CAPTAIN 

LOCAL COMPUTER 

10 WIRE CO NNECTION BOX 

RIGH T PROJECTILE HOIST 

CENTER 
POWDER HOIST 

IC AND FC PANEL 

40 WIRE CON NECTION 

ELECTRI CIAN'S 

.-::G: i r GUN LAYER 

20-W IRE CON NECTION BOX ~----~f----.:7~-.::::::~-::=::~::::J: 

LOWER SHELL HANDLING FLAT 

LEGEND 

~ SING LE PUSHBUTTON 

~ 2-GAN G PUSHBU TTON 

~ 3-GANG PUSHBUTTON 

= 4-GANG PUSHBUTTON 

~ 5-GANG PUSHBUTTON 

gj BUZZER , 11 5 V AC 

M BELL, 115 V AC 

8 CONNECTION BOX 
RIGHT POWDER HOIST 

LEFT GUN CAPTAIN LEFT 
PR OJECTILE 

HOIS T 

RIGHT SIGHT TRAINER 

RIGHT SIGHT SETTER 

~;---~- LEFT GUN LAYER 

TURR ET TRAIN 
OPERATOR 

CENTER 
GU N LAYER 

LEFT 
1._ ...... ..--';----';------....- PROJ ECT I L E 

HOIST 

CENTER 
PROJECTILE 

HOIST 

RIGHT 
PROJECTI LE 

HOIST 

LEFT 
PR OJECTI LE 

HOIST 

CEN TER 
PROJ ECTI LE HOIST 

RIGHT 
PROJECTILE 

HOIST 

LEFT 
POWDER 

HOIST 

10WIRE 
CONNECTION 

BOX 

CENTER POWDER HOIST 

POWDER HANDLING RO OM 

F igure 15-52, Sound P owered Telephone a nd Voice Tube Call Bell Circuit E. Isometric Wiring Diagram 

15-44 

www.tinyurl.com/slover


        

-L TURRET OFFI CER'S BOOTH 
~ 11E1 ELECTRIC DECK 

-L 
ELECTRIC DECK TURRET OFFICER'S BOOTH 

~ 11E2 
-L 

TOP RIGHT POWDER HOIST ~ 
-L 11E3 RIGHT GUN CAPTAIN 

~ 
BOTTOM RIGHT POWDER HOIST 

-L 
TOP CENTER POWDER HOIST 

~ CENTER GUN CAPTAIN 
-L 11E5 
~ 

BOTTOM CENTER POWDER HOIST 

-L 
TOP LEFT POWDER HOIST 

~ 
LEFT GUN CAPTAIN 

-L 11E7 
~ 

BOTTOM LEFT POWDER HOIST 

-L TOP LEFT PROJECTILE HOIST BOTTOM LEFT PROJECTILE HOIST -UPPER LEVEL 
~ 11E9 

-L 
TOP LEFT PROJECTILE HOIST BOTTOM LEFT PROJECTILE HOIST -LOWER LEVEL ~ 11ElO 

-L 
BOTTOM LEFT PROJECTILE HOIST -UPPER LEVEL 

~ TOP LEFT PROJECTILE HOJST -L 11 Ell 

~ 
BOTTOM LEFT PROJECTILE HOIST -LOWER LEVEL 

-L 
TOP CENTER PROJECTILE HOIST BOTTOM CENTER PROJECTILE HOIST -UPPER LEVEL ..--.0 11El2 

-L TOP CENTER PROJECTILE HOIST BOTTOM CENTER PROJECTILE HOIST -LOWER LEVEL 
~ 11E13 

-L BOTTOM CENTER PROJECTILE HOIST -UPPER LEVEL 
~ 

TOP CENTER PROJECTILE HOIST 
-L 11E14 
~ 

BOTTOM CENTER PROJECTILE HOIST -LOWER LEVEL 

-L 
~ 

TOP RIGHT PROJECTILE HOIST 11E15 BOTTOM RIGHT PROJECTILE HOIST -UPPER LEVEL 

----L TOP RIGHT PROJECTILE HOIST BOTTOM RIGHT PROJECTILE HOIST - LOWER LEVEL ~ 0 [Iffi] 
----L BOTTOM RIGHT PROJECTILE HOIST - UPPER LEVEL ~ TOP RIGHT PROJECTILE HOIST 
-L BOTTOM RIGHT PROJECTILE HOIST -LOWER LEVEL 

11E17 
~ 

----L 
RIGHT SIGHT SETTER ~ 

----L 
RIGHT SIGHT POINTER 

~ 

-L RIGHT SIGHT TRAINER 
~ 

-L 
LEFT SIGHT SETTER 

~ 

----L LEFT SIGHT POINTER 
~ 

-L ~ TURRET OFFICER'S BOOTH 

~ 
LEFT SIGHT TRAINER 

-L 
TURRET TRAIN OPERATOR 

~ 
-L LEFT GUN LAYER 
~ 

----L CENTER GUN LAYER 
~ 

-L 
~ 

RIGHT GUN LAYER 

AC -L 
TURRET OFFICER'S BOOTH -<) 

it ~ 
LOCAL COMPUTER 

~ 

-L 
TURRET TRAIN OPERATOR 

Jt 
~ 

~ 
~ 

LEFT GUN LAYER 

-L 

gt ~ CENTER GUN LAYER 

-L 
RIGHT GUN LAYER t-o 

~ 
TURRET OFFICER'S BOOTH 

gt ~ 
-L 

LOCAL COMPUTER ..--.0 

it ~ 
TURRET TRAIN OPERATOR ..--.0 

~ 

it ~ 
LEFT GUN LAYER 

~ 
CENTER GUN LAYER 

~ 

it ~ RIGHT GUN LAYER 
~ 

-L 

it ~ 
TURRET OFFICER'S BOOTH 

~ 
LEFT SIGHT TRAINER 

~ 

it ~ 
RIGHT SIGHT TRAINER 

~ 
~ 

it ~ TURRET OFFICER'S BOOTH 

~ 
LEFT SIGHT POINTER ..--.0 

it ---.L 
..--.0 RIGHT SIGHT POINTER 

-L 

it ..--.0 TURRET OFFICER'S BOOTH 

~ 
LEFT SIGHT POINTER 

~ 

it ~ 
RIGHT SIGHT POINTER 

~ 

-L 
TURRET OFFICER'S BOOTH 

~ 

~ 
LEFT SIGHT POINTER ~ 

~ 
RIGHT SIGHT POINTER ~ 

Jt t---------' 

11E 

IC AND FC 
PANEL 

OP 769 - 16 INCH THREE GUN TURRETS 

§l 
~ RIGHT SIGHT SETTER'S, SIGHT POINTER'S 

AND SIGHT TRAINER'S STATIONS 

§l r---[ill0 LEFT SIGHT SETTER'S SIGHT POINTER'S 
AND SIGHT TRAINER'S STATIONS 

11E21 TURRET TRAIN OPERATOR ~ 

11E22 RIGHT GUN LAYER §l 

11E23 CENTER GUN LAYER Jl 

11E24 LEFT GUN LAYER jl 

p;O VOLT SUp';;-y=l 

I I I I 

I 
I 

LY 
---

I 

~J 
11EE 

Figure 15-53. Sound Powered Telephone and Voice Tube 
Call Bell Circuit E. Elementary Wiring Diagram 
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Ci rcuit description. The circuit comprises s in
gle or multiple gang push-buttons and their r e lated 
bells and buzzers. With one exception, bell cir cuits 
pa rallel the voice tubes and buzze r circuits parallel 
the telephones. The exception is the te lephone cir
cuit from the machinery deck to the turr et offic er 's 
compartment, which is served by a bell. T he cir 
cuit wiring arrangement is shown in figure 15-53. 

Buzzers. Buzzers are installed throughout t he 
turret (fig . 15-52). They are a low-intensity, water
tight type, rated at 115 volts, alternating current. 

Bells . Circuit E uses low -intensity, 2 1/ 2 -inch 
gong t ype B2 bells (fig. 15-52). They are a s plash 
proof design rated at 115 volts, alternating cu rrent. 

P ush buttons. Push buttons, both single-and 
m il lt iple -gong type, are installed at principal sta 
tions throughout the turret (fig. 15 - 52) . Each push 
button is housed in a watertight case and is labeled 
with the designation of the station which it r ing or 
buzzes. 

Lighting ..§ystem 

The lighting system in each turret compris es 
a general lighting circuit and an instrum ent i llum i
na tion circuit with arrangements as shown in figur e 
15-54 . 

C ircuits. The general lighting circuit is of 
Bu r eau of Ships cognizance. It cons ists of equip 
m:mt and wir ing for the general illum ination of each 
tu r ret , as shown in figure 15 -55 . T he inst rument 
illumination circuit consists of equipme nt a nd wiring 
for the illumination of various instrument dials and 
telescope crosslines. 

Power supply The general lighting c ircuit de 
rive s normal and emergency powe r supply from the 
120-volt, 60-cycle ship's service system . T rans fe r 
from normal to emergency powe r s upply is effected 
through an automatic bus transfer panel, loc at ed in 
the left gun girder box weldment, forwa r d of the 
hoist trunk above the pan plate. 

Cur rent for the ins t rument i llumination ci rcuit 
is supplied through 120-volt to 6 -volt s tep-down 
transformers which derive their supply from the IC 
and FC panel. Upon failure of this supply, the cir 
cuits may be energized from emergency 6-volt stor 
age batteries. 

General lighting. The general lighting cir cuit 
c ompr ises lighting fixtures, switch and r eceptacle 
units, hand lanterns, branch boxes, dis t r ibution 
boxes, and suitable wi r ing. 

General illumination throughout the turr et is 
provided by fixtu r es of the deck, bulkhead, and 
magazine type . Combination switch and r eceptac le 
units which pr ovide an outlet sour ce for t r ouble 
lights and various elect rically operate d portable 
devices are installed at convenient locations in each 
tu r r e t level. Hand lanterns , ener gized by s elf -con
tained dr y-cell batteries, are located at convenient 
locations in the turret to provide emergency lighting . 

TURRET ELECT RICAL INSTALLATIONS 

Battle (instrum ent).Jjghting. Battle lighting com
prises thr ee divisions of a 6-volt system. Two of 
thes e divisions illum inate instruments in the gun 
chambe rs and s ight stations and the various refer o ' 

e nce marks and s cales of the rangefinder in the tur
ret officer's compartment. The third division p ro
vides ins trument lighting on the machinery floo r a t 
the s t at ions of the t r ain operator and the three gun 
laye rs , figure 15 - 56. 

Inst ruments in gun chamber s and sight stations . 
The sight t ation te les copes , s ight setter's indic a
tor s , and the auxiliary computer are illuminated by 
this divis ion of the battle lighting system. Cur r e nt 
fo r the circuit is supplied through a step -down t r ans
fo rmer and an emergency 6-volt storage battery. 

Rangefinde r. The rangefinder circuit is energiz
ed by the sam e transformer- as that used for the in 
s t ruments in the gun chambers and sight stations. 
Illumination is supplied to the left and r ight r et icle 
lamps , left and right collimator lamps, correction 
scale lamp, deflection indicator lamp, inside and 
outside r ange scale lamps, and the rangefinder train
er's and pointer's telescope crossline lamps. 

Instruments on machinery floor. Instrument 
lighting on the m achinery floor is ene rgized by a 
transformer and emergency battery supply, similar 
to that used above. Illumination is supplied to the 
gun elevation indicator s and the tur ret tra; n indic ator 
and t ransmitte r . 

Rangefinder de - ic ing .,&,qillpment. A de-icing 
m echanis m is pr ovided for each r angefinder tele
s c ope to blow heated air over the exposed window 
a t each outer end of the rangefinder . Components 
of the system are two rotary, vane-type, electric
m otor-dr iven blowers , one mounted on each end of 
the rangefinder stand, and two nichrome wire type 
heate r elements, strapped near the outer ends of 
the rangefinde l' tube. 

An electrically operated valve system provides 
tu rret spr i nkler control from a number of locations 
within the turret, from outside the turret on the over
overhang, or f r om the related damage cont r ol sta
tion. T he system operates to pr ovide controlled 
sprink ling of the pr ojecti le stowage areas of each 
p rojectile handling platform and the powder passing 
scuttles of the lower powder handling room. It is 
a separate system , separately controlled, and is 
not par t of a conventional mechanical and hydraul
ically operated sprink ling system which provides 
p r otection at each gun breach, loading tray, and 
p r ojectile and powder hoist trunk. 

Circuits . The system comprises globe valve 
oper at ing motors, motor controlle rs, and r e mote 
pus hbutton stations . T he latter are located and ar
ranged to give sprinkling control of specific areas 
as indic ated in figure 15 -57. 
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1. SWITCH AND SIN GLE 
RECEPTACLE 

2. CEILING FIXTURE 
3. HAND LANTERN 
4. BULKHEAD ~XTUR~ 

DIFFU SING GLOBT 
5. DECK FIXTURE, DIFFU SING 

GLOBE 
6. MAGAZINE FIXTURE 
7. SWITCH AND DO UBLE 

RECEPT,ACLE 

PO WDER HA NDLING 
ROOM 

Figure 15 - 54. Turret Illumination. General Arra ngement 
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P ower supply. P ower supply for the system is 
440 volts, 3 phase, 60 cycles, from eithe r of two 
sour ces as indicated in the tabulation below. Upon 
failure of the main supply, an emergency supply is 
cut in automatically by a watertight bus transfer 
panel in the magazine lighting control booth, located 
immediately aft of the cable trunk space at the base 
of each turret. 

Electrically Controlled Sprinkling System 
Power Supply 

T rret Main Switchboard Emergency Switchboard 

I 
IT 
1lI 

1 
1 
4 

Forward 
Forward 
After 

Electric motors. Two reversible 1/ 8 -horse
powe r motors, located in the annular powder pass ing 
space of the lower powder handling level of each tu r 
ret, are utilized to open or close the globe va lves of 
the turret electric sprinkling system. Each motor 
functions through a worm and gear drive , incorporat 
ing a limit stop switch system and a supplementary 
operating handwheel. The motors are designed to 
withstand submersion in 30 feet of salt water for 
24 hours. 

9 

ELEC TRIC DECK 

GUN CO MPARTMENT 

TURRET ELECTRICAL INSTALLATIONS 

Motor data. The motors include the following 
design and construction features. 

Type ........ Squirrel cage, induction 
Des ign features .•.... HOrizontally flange 

mounted, watertight hous-
ing, natural draft cooled 

Hors epower. . . . . . . 1/8 
R. p. M" synchronous .. . . 1800 
R. P. M. , full load. . ... 1750 
Rotation ... , . , . . Reversible 
Speed class. , . , . . Varying 
Voltage ... , . . . . 440 
Ampe res, full load . , , 1 
Ampe res, locked rotor, 5. 2 
P has es ... . . , . . 3 
Cycles . ... , .. , 60 
Ambient temper ature, C . 400 
Torque class . . . . . normal 
Weight lbs. . . . . . . ...... 35 
Manufac tu re r ..... Electric Specialty Co. 
Manufacturer's designation 

designation ....... KS2. 5 submersible 
Drawing number (BuShips). . . . .. 354913 

Controllers . A reversing across-the-line, mag
netic type controller is utilized to control each 
s prinkle r valve motor . These controllers are locat
ed in the annular powder passing space of the powde r 

SYMBOL ELEME T BATTLE ILLUMII ATiON SYSTE lv 

1 
2 
3 
4 
5 
6 
7 
8 
9 

lO 

ILLU MINATION TRANSFORME R 
COMPUTER 
RANG EFINDER (TURRETS II AND III ONLY) 
RHEOSTAT 

ULTIPLE TURRET TR AI N INDICATOR 
SIGHT SETTER S I DICATOR 
TELESCOPE 
TU RRET TRAIN I DlCATOR AN D TRA MITTER 
GUN ELEVATION INDICATOR 
SNAP WITCH 
STORAG E BATTERY 
20WI RE CO NECTION BOX·W.T.·TYPE·5 
5WIRE CO ECTION BOX·W TTYPE7 
10WIRE CO ECTION BOX W.T. TYPE5 
RIGHT AND LE RETICLE 
RIGHT AND LEFT COLLIMATOR LAMPS 
CORRECTION SCALE LAMP 
DEFLECTIO I DICATOR LAM P 
SIGH T TRAINER'S CROSS LI N LAM P 
INSIDE RANGE SCALE AMP 

TO 
EMERG ENCY 
LIGHTING 
CIRCU IT 

11 
J 2 
13 
14 
15 
16 
J 7 
18 
19 
20 
21 
22 
23 
24 
25 

OU TS IDE RANGE SCA LE LAMP 
SIGHT POINTER'S CROSSLINE LAMP 
JU CTI O BOX. MK 10 
LlG~ITING SWITCH 

TURRET OFFICER'S 
COMPARTMENT 

CONTAINS OWN ILLUMIN ATION TRA NSFORMER 

JUN CTI ON BOX. MK 4 

Figure 15-56. Instrument Lighting Ar rangements 
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h a ndling level. Each uses two line contact ors, one 
energized by the OP EN pushbutton a nd t he other 
energized by the C LOSE pushbutton. T he contactors 
p r ovide phase reversal of the motor supply and hence 
r eversal of motor direction. Limit stop s witches, 
in the drive gear housing, are connected into the con
tro l c ircuit to stop the motor automati cally when the 
valv e has reached its limit of t rave l in e ither direc
tion. 

Controller data. The controllers inc lude the 
following design and construction featu res. 

Type . . . . . . . . . . . Motor s tarting and 
reve r sing, a -c ac r os s 

the-line, magnet ic, watertight 
Ampere rating, full load. 1 
Protection: 

Overload .. 
Short-circuit 

Shock rating . 
Weight, lbs .. 
Manufactm'e r _ 

Drawing number (BuShips) 

· none 
· none 
· 150 

. . . . . 125 
.Ward L eonard 

Electric Co . 
. . . . 355532 

P ush-button control stations . Each pUSh-button 
station comprises a housing with app r opr iate indica
tor lights to show the OPENED or CLOSE D position 
of the valve and with a "bre ak glass" lower front fo r 
a ccess to the OPEN and CLOSE push lever. Each 
c ontrol station has a plate label designation of the 
v alve it controls. 

NOTE 
STATIONS INDICATED BY 
LETTERS A, B. C, ET C. 

TURRET 
OV ERHANG 

TURRET 
OFFICER'S 

TURRET BOOTH 
OVERHAr~ G UPPER 

PROJ ECTI LE 
FLAT 

3rd DECK AFT 
DAMAGE CONTROL LOWER 

UPPER 2 STATION U PROJECTILE 
PROJECTILE FLAT fLAT 

LOWER 
PROJECTILE BE LOW 
FLAT LOWER 

PROJ ECTILE 
FLAT 

POWDER 
HAN DUNG 

ROOM 

TURRET III 

Tur ret ventilati[lg ~qllipment 

Gene ral. Each turret level above the powder 
handling room is ventilated under forced draft . Fresh 
air is drawn from intakes on the underside of the 
ove rhang by electric-motor-driven fans. Ai r pres
sure is mainta ined at one pound per square inch by 
mea ns of adjus table spring-loaded shutters in t he 
exhaus t ducts. Manually ope rated doors in the i ntake 
and exhaust ducts prevent the entrance of water in 
heavy weather. Electrical components of the venti
lating system consist of eight supply motors, e ight 
motor controllers, and various pushbutton control 
stations. 

Supply motors . Supply motors are of two s izes, 
thr ee horsepower and four horsepower. There are 
four of each size serving the turret ventilating sys 
te m . Each motor is coaxially aligned with its vent 
duct a nd each moto r dr ives a multibladed fan mount
ed on its dr ive shaft . The motors are 2-spe ed typ e, 
with speeds selected at master pushbutton stations . 
Location of the motors, their horsepower rating, 
and the air delivery of each at full speed are listed 
below. 

No . Motor Location H.P . Fan C . F. M. 

1. Turret officer 's compart- 3 4000 
ment, above platform level, 
on r ear armor plate to left 
of turret centerline 

2 . Left rear corner of over- 3 4000 
hang, below platform level 

TURRET 
OFFICER'S 

BOOTH 

TURRET X 

OFFICER'S 4 TURRET 
BOOTH OVERHANG 

W 
5 

3rd DEC K FORWARD 
DAMAGE CONTROL 

S 
STATION T 

R r--~ UPPER 
4 2 2 4 PROJ ECTILE 

t.= _;;:;;..J FLAT 

P N LOW ER 
3 3 PROJ ECTI LE 

F T 

PUSHBUTTONS 

TURRET II TURRET I 

Figure 15 -57 . E lectrically Controlled Sprinkler System. Elementary Wiring Diagram 
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No. Motor Location H.P. Fan C. F. M. 

3. R ight rear corner of over- 3 4000 
hang, below platform level 

4. Rear of center projectile 3 4000 
hoist, approximately 6 ft. 
above pan plate 

5. Pan plate, right wing, rear 4 6000 
of transverse center line 

6. P an plate, r ight wing, for - 4 6000 
ward of transvers e centerline 

7. Pan plate, left wing, rear 4 6000 
of trans verse centerline 

8. Pan plate, left wing, forward 4 6000 
of transverse centerline 

Ve ntilating motor data (3-horsepowe r typ_e). T he 
thr ee-horsepower ventilating motors include the fol
lowing design and construction featu r es . 

Type . . .. " Squi rrel cage, induction, 
2 -s peed 

Design features. Vertically or horizontally 
mounted, direct drive , 

waterproof , natural 
draft cooled 

Horsepower . . . . . . . . . . . . 3 
R. P . M., synchronous . 1800 and 1200 
Voltage. . . . . . . . . . . .... 440 
Am pe res, full load. . . 4. 38 and 2. 42 
Amperes, locked roto r 35 and 1. 7 
Phases. . . . . . . . 3 
C yc les . . . . . . . . . ... 60 
Ambient temperatur e, C . . . . 400 

Torque c lass. . . . . . .nor mal 
Weight, lbs. . . . . . . .. . . . . 185 
Manufacturer. . . .. . Star Electric Co. 
Manufacturer's designation . 29773 
Drawing number (BuS hips) . . . .. .. 354541 

Ventilating motor data (4-hor sepower tyPe). The 
four -horsepower ventilating motors include the fol 
lowing design and construction features. 

Type ...... . Squirrel cage, induction, 

Design features. 
2 -speed 

. . . Ve rtically m ounted, 
direct drive , waterpr oof, 

natural dr aft cooled 
Hors epower. . . . . . . 
R. P . M. , synchronous . 
Voltage .. ... . .. . 
Ampe res, full load . . . 
Amperes , locked r otor. 
P hases ....... . 
Cycles ... .... . 
Ambient t emperature, C . 
T orque class· . 
We ight, lbs ... 
Manufacturer. . 
Manufacturer's 

des ignation . . 
Drawing number 

(BuShips) .. . 

* At 1200 rpm 

. ... ... 4 

. 1800 and 1200 
· . . 440 
· . 3.13* 
40 and 25 

. .. 3 
· .. . 60 
· .. 400 
· normal 

. ....... 205 

. Star Electric Co. 

. 29773 

.354541 

TURRET ELEC TRICAL INSTALLATIONS 

Controllers . The m otor controllers serve, 
thr ough r elated pushbuttons, to select e ither of two 
spe eds and to start and s top the ventilating fan m o
tors . A controller is utilized for each moto r . Each 
controlle r has a mechanical interlock which pr events 
connecting both motor windings (high speed and low 
speed) to the line at the s ame time . The controller 
loc ations and motors served are listed in the follow
ing tabulation. 

Motor Se rved 

No . 1 

No.2 

No.3 

No.4 

No. 5 

No.6 

No.7 

No. 8 

Controller Location 

Passageway to left sight con
trol station, on right hand 

bulkhead 

Passageway to left sight con
trol station, on right hand 

bulkhead 

iJassageway to right sight con
trol station, on left hand 

bulkhead 

Pan floor, near rear of cen
ter gun pocket, on right hand 

bulkhead 

Pan floor, right wing , below 
shelf level 

P an floor, right wing, below 
shelf level 

Pan floor, left wing, below 
s helf level, on circular 

bulkhead 

Pan floor, left wing, below 
shelf level, on circular 

bulkhead 

Controller data. The motor controllers include 
the following des ign and construction data. 

Type . . .. Semi -automatic, magnetic , 
across-the-line starter ; 

speed selection, controlled 
by remote pushbutton ; water -

tight enclosure, with cover 
interlock 

Shock rating . . . . . . . . . . . . .. 150 
Weight . . . .... ... .. . ... 140.5 
Manufacturer. .Ward Leonard Electric Co. 
Drawi ng numbe r (BuShips) ...... 355248 

P ushbuttons. Each pushbutton is labeled with 
deS ignation of the ventilation unit it operates. 
P ushbuttons operating the ventilating motor sup · 
plying the turret officer's compartment and the 
two vent ilating motors located in the left wing 
below s he lf level , are located in the tu rret offi
cer's compa rtment near the left end of the trans 
vers e bulkhead. Near the r ight end of the trans verse 
bulkhead are pushbuttons controlling the two venti
lating motors in the right wing. P us hbuttons for 
control of the gun chamber ventilation motors are 
located in thei r r espective gun chambers at the gun 
captain's stations. 
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INSTRUC TIONS 

General 

All turret electrical equipment and circuits re 
quire periodic inspections and tests t o check voltage, 
insulation, and conductivity. The schedule fo r peri
odi.c inspections and tests depends upon frequency of 
ope r ation, type of duty, atmosphe r ic conditions, and 
clim ate. Follow the various applicable instructions 
on m aintenance of electrica l installations , as out
lined in the Bureau of Ships Manual of Engineering 
Instructions. 

When practicable, all turret e lectrical elements 
and wiring circuits are designed and constructed t o 
r esist moistur e and other deterior ating or damaging 
factor s . However, to obtain maximum s e rvice and 
efficiency from these devices, it is most important 
that turret pe r sonnel ma intain all equipment and 
associated wir ing as di r ected. 

Trouble analysis 

Troubles which are most frequently encountered 
in electrical elements and wir ing are insulation fail 
u res due to moisture absorption or oil accumulation; 
open circuits due to overloads , b lown fuzes, flexi ng, 
s hock, or corrosion; abrasive wear of cable insula
t ion; p itted contacts; and fuze failur es . Precautions 
and remedies for these t r oubles a r e detailed in the 
following paragraphs. 

CAUTION: Tur r et personnel should exe rcise 
ext rem e care when near live electrical c i r cuits . 
On shipboard, conditions of damp salt air, met al 
structure, and ship's movement combine to inc rease 
the hazard of electrical shock. Under c e rtain condi
tions no volts can be fatal; 440 volts frequently is 
fatal. 

Moisture abso rption. T his is one of the pr inci
pal sources of trouble in electric al installations . It 
r educes insulation values of insulated wires a nd fre
que ntly is the source of grounds or shor t cir cuits . 
Grounds cause false circuits that m ay cause unex 
pected starts. prevent stopping by normal means, 
eliminate overload protection, and cause erratic 
operation. MOisture may occur from condensation, 
hum id atmosphere, s pray, overhead dr ipping, or 
other conditions. 

Routine maintenance should include keeping 
Switch and control panels, and instrum8nt and con
nection box t er minal boards, dry at all times. Water
tight doors and covers should be kept securely closed 
or fitted. Deteriorated or damaged door gaskets 
mus t be replaced. Surface moisture on panels may 
be r emoved with 8. clean, dry, absorbent cloth or 
by t he application of heat in the manne r s pecified 
by the Bureau of Ships Manual of Engineer ing Instruc
tions. 

Oil accumulation. The presence of oil on the 
surfac es of insulated cables and on panel surfaces 
pr esents a constant hazard to the s afe and effi
cient operation of electrical installations. Oil has 
a deteriorating effect on most insulating materials. 
It also acts as an adhesive and a "catch-all" for 
dirt and dust particles , which reduce insulating 
va lues and restrict ventilation. on film and dirt 
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on panels and terminal boards reduce the efficiency 
of the circuits involved. In telephone, signal, and 
s ynchro circuits this condition may cause leakage, 
resulting in inefficient operation of the system. 

Be particularly careful to prevent oil from drip 
ping onto insu lated cable or other electrical ele ments . 
Inspect and c lean these items regularly. 

Ca rbon tetrachloride (chemi.cally pure) is a fire 
safe s olvent which is appropriate for use on ship
board, if care is taken not to breathe its fumes . 
When disssolving oil or grease with carbon tetra
chloride, the working area must be thoroughly and 
continuously ventilated, or gas masks must be worn 
by those in the area. Consult the Bureau of Ships 
Manual of E ngineering Instructions for fu rther warn
ings conce r ning the use of toxic solvents . 

Qpen cir cuited conductors. This trouble may be 
due to on or more of several factors which are out
lined late r with maintenance instructions. 

Open circuits occur when fuzes blow or whe n 
c ircuit breakers open, as a result of overloads . 
These faults are usually caused by short Circuits 
or grounds that must be located and corrected. In
termittent breaks sometimes occur in conductors of 
flexib le cables which a r e subject to conSiderable 
flexing, or which may be damaged by shock of gun
fir e . These breaks usually are disclosed by errat ic 
operation. Dam aged cable can be located by flexing 
it while it is under continuity test. Damaged cable 
must not be s pliced. It must be replaced from ter 
minal with a complete new cable. In the event spare 
cables ar e not available, spare conductors of l ike or 
larger capacity in adjacent cables may be used to 
complete emergency connections. 

Open circuits may be caused also by such defects 
as poor c onnections du to improper securing, by 
dirty connections, or by missing screws. The brass 
screws us ed for making connections do not have the 
s t rength of steel screws. When tightening, exert 
just enough pressure to make sure that connections 
a re tight without danger of stripping the threads . 
Broken connections also are likely to occur whe n 
c onnections are made by twisting wire or str ands 
into loops. This is not good practice and should not 
be res orted to except to provide an emer'gency con
nection which must be replaced later with properly 
soldered lugs. 

Loose terminals. Loose terminals on switch
boar ds , terminal blocks, and panels are common 
and require constant vigilance to detect them . They 
should be checked and tightened regularly and lock 
was he r s should be installed wherever practicable . 
Due to the r elative non-resilience of copper te rmi
nals and lugs, and because of the vibration encounter
ed aboar d s hip, all term inal connections tend to loos
e n with time even when held by lock washers. 

Corrosion also affects circuit resistance at 
ter minals. It is best removed with a wire brush . 
Battery te r minals are the ones most subject to this 
trouble and, when cleaned, they should be given a 
coat of pet r olatum, Navy Specification 14-P -1c. 

Abrasive wear. Defective wiring is an out
standing c ause of electrical troubles and fires. 
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Regular inspection is necessary. All wiring should 
be kept in good condition, particularly when sub ject 
ed to chafing or rubbing against unprotected sudaces, 
a nd where cables make loose bends and are sub ject 
to vibration. In such cases, additional protection 
against wear should be provided if such protection 
does not interfere with the functioning of t he cable 
or adjacent mechanis ms. This protection may con
sis t of a simple suspension rig to hold the rubbing 
area free or of added wrappings over the affected 
area. 

P itted contacts. Contacts are the basic function
a l parts of all motor control, and proper operation 
depends upon their being maintained in good operat
ing condition. Contacts s hould be r enewed when bad
ly pitte d or burned and when worn thin. They s hou ld 
be c lean but ne ed not be smooth. A c lean contact 
with a roughened surface comparable to coars s and 
paper is in satisfactory condition. 

The method of cleaning contac ts is important. 
See the Bureau of Ships Manual of Engineering 
Instructions for instructions concerning t he clea n
ing of silver contacts. 

When contacts are replaced, the surface against 
which they are bolted should be thoroughly cleaned . 
T his usually is a current-carrying Joint and a c lean 
contact bolted to a clean surface wi ll give best re
sults. The screws or bolts that hold contacts in 
plac e should be tight at all times. A loose contact 
surface offers high resistance and develops heat. 

Fuze failure. Remember that a fuze is a safety 
devic e. Fuzes are placed in a circuit in orde r to 
blow and thus to open the circuit, befo r e other por
tions of the circuit will be damaged. F uze failu r e 
is proof of trouble in its r elat ed circuit. A tempo
rar y overload on a circuit will blow a fuz e . In s uch 
inst a nce, the circuit is not necessar ily in danger, 
a nd the replacement of the fuze may s olve the diffi 
culty. However, if the second fuze blows immedi
ate ly, the cause of the trouble should be locat ed and 
corr ected before attempting to replace the fuze. 
Fuzes never should be replaced with those of higher 
ampere ratings. To over-fuze a ci rcuit is to lo se 
the des igned protection. 

CAUTION: Fuzes and fusetrons ar e not inte r 
changeable, one with the other. Replace bur ned-out 
fusetrons with fusetrons of identical value. Under 
no condition must they be replaced with fuzes. 

Premature blowing of fuzes may be the r esult of 
undue heating caused by low contact pressur e at the 
fe rrule and fuze clips. This trouble may be e liminat
ed by keeping the contact Clips and ferrules b right 
a nd c lean, and by assuring that the c ontact clips give 
good contact pressure on the fuze. Should fuze c lips 
become annealed due to heating, r eplace them with 
new clips, preferably of the positive-pres s ure type . 

Ma intenance 

Care of Rower system. Sys tematic inspection of 
the power s ystem cables, motors, and contr olle r s 
must be made according to the routine outlined in the 
Bureau of Ships Manual of Engineering Instructions . 

TURRET ELECTRICAL INSTALLATIONS 

Controllers must be kept free from accumula
tions of dirt, dust , grease, or oil, both inside and 
outside . C lean the operating mechanis m and the 
c ontacts with a clean, dry cloth. Small and delicate 
mechanical parts may be cleaned with a small, stiff 
bristle brush and a non-inflammable cleaning fluid . 

Moving parts s hould move freely, without binding 
or s ticking , in their nor mal operating travel. Con
t acts should be inspected r egularly and should be 
filed or dressed when necessary. 

All cOlmections s hould be inspected at r egular 
inte rvals and tightened secur ely if loose. A loose 
connection on a controller panel often may be detect
ed by excess ive heat at the point of looseness. The 
high t emperatures cause increased resistance and 
the formation of copper oxide, resulting in e rratic 
operation. Causes of loose connections rnay be any 
one of a number of conditions such as vibration, ex 
panSion, and cont r action due t o t emperature change s , 
unusual s hockS and strains, oversight in tightening 
screws , etc. The importance of having clean, t ight 
electrical connections cannot be over-emphasized . 
Electrical connections s hould be soldered whereve r 
practicable . It is important that the wing nuts or 
b olts which secur e the controller panels be kept tight 
to prevent moisture from leaklng in around the gas
kets. 

When opening the front panel of a controller , t he 
securing wing nuts should be backed out to the ir limit 
to prevent bending of the bolts when the door is pull -
ed open. An occasional check should be made to 
determine if overload r elays are adjusted to trip at 
rated current. Tripping current data a r e lis ted in 
the table of controlle r data on page 15 - 5. 

Motor s require ve ry little atte ntion, and with 
pr oper maintenance will r ender long and efficient 
s ervice . T here a re four principal causes of motor 
failure: dirt, mOis ture, friction, and vibration . 

Dirt in any form can be harmful to a motor a nd 
every precaution should be taken to see that motor s 
are not a llowed to collect dust or dirt. Regu lar 
cleaning prevents dust or dirt from gumming up 
t hrough union with oil or moisture . 

MOis tur e , like dirt, can be harmful to a motor . 
It soaks and soft ens windings until the insulation w ill 
no longel' hold the voltage. Once ins ide a motor, 
moisture will unite with any dirt present t o fo r m a 
s ticky masS. Motor s always should be guarded 
agains t the accide ntal intrusion of wate r from drip 
or s platter . Motors s hould be run a litt le once a 
we ek to guard against m oisture condensation during 
periods of idleness. 

Friction may be prevented if the correct lubri 
cating procedures are followed. Always follow 
exactly the lub r icating instructions of the motor 
manufacture r . Always supply the right lubricant, 
in the right quantities, in the right way . 

CAUTION ; Do not overgrease motors . 

Mor e motors have been damaged by excessive 
lubrication than by inadequat e lubrication . Excess 
lubric ation promotes friction. Care should be ex 
e r c ised to wipe away iW-,y leakage of oil wh ich may 
c ollect on a m otor cas e . This is essential to pr e
vent seepage thr ough the motor housing, which 
would res ult in damage to the windings and the arm 
atu re. Motor air ducts must be kept free of dirt; 
otherwise, excessive heating will r esult. 
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C are of fire control eq~ipment. Fire cont r ol 
elements are to be serviced only by fire control in 
st r um ent maintenance personnel. 

The firing circuit requi r es special precautions 
and m aintenance to keep circuit res is tance low, on 
a ccount of the low voltage of the s ystem. Total re
sistance of any individual gun firing circuit , with all 
i nstruments connected and with a specially rigged 
empty short cas e in place, shall not exceed 2. 0 
ohms . To make this test, the s hort case m us t be 
especially fitted with a solid p lug in plac e of a prim
e r plug . 

Experience has s hown that the follOwing special 
p recautions should be observed t o maintain the firing 
c ir cuit at full efficiency. 

1. Make regular instrume nt tests (megger, 
voltmeter, ohmeter, etc. ) as r equired under the 
i nstructions of the Bureau of Ships Manual of Engi 
nee r ing Instructions. 

2. Keep firing keys, s witches, wiring, bat
t eries , and transformer in good condition; all con
tacts should be clean, all connections tight , and the 
battery pr ope r ly charged. 

3 . Wipe oil or dirt from the firing cable, 
pa rticular ly at points when the cable is attached 
with clamps. 

4. Check the breech firing lock terminal for 
looseness. 

5. Avoid spinning the handwheels without 
clas ping the firing key grip . This p r events w inding 
of the fi r ing cable over the handwheel and s haft with 
cons equent damage to the firing cable . 

6 . Check storage batteries daily for voltage , 
and fr equently for the specific gravity of the elec
trolyte. 

7. When firing, clos e the key for appr oximate
ly one-half second (see NAVORD Circular Letter 
X-609) . 

Ca re of communication circuits . All c ommuni
c ation circuits are to be serviced by IC m aintenance 
pers onnel according to instructions of the Bureau of 
Ships Manual of Engineering Instructions, manu
fac t ure r's directions, and othe r pertinent instr uc
t ions. Turret personnel, however , have a defi nite 
r esponsibility to handle a ll communication equipment 
with ca r e, especially t e lephone eqUipment of the 
s ound -powe r ed type . Sound--powered telephones 
mus t be ready for any emergency. This m eans that 
t hey must be kept in condition and be handled prope r 
ly at all times. There are two types of s ound -pow
ered t e lephones, the heandset and the headset. The 
fo llowing precautions must be obs erved when hand
l ing these instruments: 

When the handset telephone is not in use, be 
s ure to position it securely in the b r acket, to pre 
vent it fr om falling to the deck . 
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When preparing to us e a heads et telephone, ho ld 
the t r ans mitter unit and the heavy lead in t he left 
hand. Hook the metal headband over the t r ansm itter 
yoke , in the space between the mouthpiece and the 
chestplate . This will prevent the earphones f r om 
being dropped. Insert the plug into the jack box , and, 
while holding the plug with one hand, s crew the collar 
on fir m ly. If these directions are followed, no por
tion of the inst rument will hang by the cords. After 
USing a heads et telephone, be sure to screw the cover 
on the jack box. Stow telephone in the box provide d 
and close box tightly so that no mois ture or dust can 
ente r. The 20 foot plug cord s hould neve r be cut. It 
s hould be s hortened as required by sheeps hank, so 
t hat it will r emain interchangeable with other similar 
units. 

Gener al Ughtipg circuit maintenance. All fixtu r es 
of this circuit are deSigned to provide the necessa ry 
protection f r om gunfire and moisture . The circuit 
r equi r es only occasional testing for insulation r esis 
t ance. Continuity of circuit is disclosed by ope ration 
or failure of the various lighting elements. Experi 
ence has shown that little trouble is caused by s witch 
fai lu r e ; if contacts arc and cause faulty operation, 
t hey s hould be replaced. 

CAUTION: P owder handling room switches m ust 
not be ope r ated while the circuit is energized and 
f lameproof covers are off for r eplacement of a 
bur ned-out lamp, or for checking. Similarly, bur n
ed-out magaz ine fixture bulbs must not be replaced 
while the ci r cuit is energized. 

Ins trument illumination circuit maintenance. 
Maintenance of this circuit requires that personnel 
follow instructions as outlined in the Bureau of Ships 
Manual of E ngineering Instructions. 

The storage battery should be checked daily, a nd 
maintained in good condition and at full charge. The 
f ollowing precautions are to be observed in the care 
and handling of storage batteries: 

1. Always charge a battery in ac cordance 
with the nameplate data. 

2 . Always keep the density of the electrolyte 
within the specified limits. 

3. Never let the electrolyte level get below 
the t op of the plates . 

4. Always use pure distilled water when 
adding to the electrolyte in a cell. 

5.5. Keep the battery clean at all times ' us e a 
dilute s oda solUtion, if necess ary, to wipe the top. 

6. Keep the battery terminals and posts 
clean and covered with a light film of vas eline, 
or a mixture of vas eline and backing s oda. 

Lamp replacement should be made promptly in 
the event of a burn-out. Most lightwell units have 
twin lamp s ockets with parallel connected lamps. 
This ar r angement pr ovides illumination at half -- value 
for a given ar ea when one of the lamps fails. When 
the light from a lightwell drops appreCiably, the light
well should be opened to determine the cause . If a 
lamp has failed, it s hould be r eplaced immediately . 
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Chapter 16 

TURRE T AUXILIARY INSTALLATIONS 

INTRODUCTION 

General 

This chapte r contains a description of t urret 
auxiliary insta llations which include power supply, 

illumination supply, ventilating systems, and Bureau 
of ShIps design and cognizance. Their features and 
general arrangeme nt are described in the following 
paragraphs. 

DESCRIPTION 

Power suPPJy 

Normal, alternate , and emergency electric 
power Is s upplied to each t urret fr om two of the 
ship's four main 440-volt, 3-phase, 60-cycle twin 
turbo-generator s. This power is s upplied to each 
turret thr ough fle xible feeder cables originating at 
connection boxes in the wiring t runk below the base 
casting of the central column. Cables lead upward 
thr ough spacer blocks in the central column to a 
wiring recess at the top of the column, just below 
the e lectric deck. Slack in the cables at the bottom 
of the column permits the cables to twist and flex 
during turret r otation. F r om the wiring recess, the 
normal and alte rnate cables are r outed to a manual 
bus t r a nsfer panel located in the machine ry space 
of the upper pr ojectile flat . The panel is equipped 
with switches a nd indicator lights for selection of 
either normal or alternate powe r supply. From the 
manual bus t ransfer panel, power is supplied to five 
circuit breaker power panels . T hese comprise 
three for gun equipment (one for each gun), one for 
t raining gea r equipment, a nd a miscellaneous equip
ment power panel. These panels supply power to all 
powe r drive cont r ollers and the several auxiliaries, 
except fo r t he illumination system. The emergency 
cable is r outed to the 1. C. and F. C. power panel 
located in the e lect ric deck. 

Illumination supplY 

P owe r for the illumination system is supplied to 
each turret fr om the 120-volt, 60-cyc le , ship's elec
t ric s ervice system. The power is supplied to the 
turret by flexible cable , t hr ough the central column, 
s imilar to t he ar rangements desc ribed in the preced
ing paragraph. From the wiring recess at t he t op of 
the ce ntral column, the cable is routed to two auto
matic bus transfer pane ls located on the e lectric 
deck and pa n floor. The pane Is automatically trans
fer the 120-volt supply from normal to emergency, 
or vice versa, when required. 

Ventilating sY§tem 

Eight se lf - contained ventilating systems (fig. 16-
1) supply fresh ai r unde r fo rced draft to all turret 
levels and spaces , except the powder handling r oom . 
All syste ms have fresh air intake through the gun 
house ove rhang and a re pr ovided with two speed 
remote pushbutton operating contr ols . Each system 
comprises an elect r ic motor -driven fan set and neces
s ary air supply ducts. The fan s ets are equipped with 

three - or four -horsepower motors and supply air 
(at the rate of 4000 or 6000 cubic-feet -per-ml.nute , 
respectively) as follows: 

4000 Cubic Feet P er Minute Sets 

Set 1 supplies air to the turret officer 's booth 
through a vertical supply duct located near the r ear 
armor plate, left of t he turr et cente r line . The sys 
tem intake and supply t runk is at the rear of the gun 
house with an air supply passage directly be low the 
fan set and duct . The ON -OFF and s peed selection 
pushbutton cont rol is located i n t he turret officer's 
booth on the t rans verse bulkhead (left e nd). 

Set 2 supplies air to the left gun chamber through 
a horizontal duct with exhaust into the passage to the 
left sight cont r ol station. The system . intake and s up
ply trunk is at the left , rear corner of the gunbouse 
with an air supply passage leading t o the fan set and 
duct. The ON -OFF a nd speed s e lection pushbutton 
control is located in the turret officer' s booth on the 
transverse bulkhead (left end). 

Set 3 supplies air to the right gun chamber through 
a horizontal duct with exhaust into the passage to the 
right sight control s t ation. The system intake and 
supply trunk is at the right, rear corner of t he gun
house with an air s upply pass age leading to the fan 
set and duct. The ON -OFF and speed s e lection push 
button control for this s ystem is located in the right 
gun chamber adjacent to the gun captain's s tation. 

Set 4 s upplies air to the center gun chamber of 
the gun chamber below the shelf plate . The system 
intake and supply trunk is at t he rear of the gunhouse 
(right of the turret cente r line) with an ai r supply 
passage leading to the fa n set and duct. The ON -OFF 
and speed s election pushbutton control for this syst em 
is located in the center gun chamber adjacent t o the 
gun captain's statton. 

6000 CubiC Feet Per Minute Sets 

Set 1 supplies air to the r ight s ide of t he e lectric 
deck, and the right s ide of t he upper and lower 
projectile flats. The system intake and s upply 
trunk is forward of the r lght , rear corner of the 
gunhouse with a vertical air passage aft of t he fan 
set. T he ON -OFF and speed selection pushbutton 
control for this syst em is locat ed in the t urret offi
cer's booth on the transvers e bulkhead (r ight end). 
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LEGEND FOR FIGURE 16 - 1. 

4000 Cubic Feet per Minute Sets Set 3 From turr et overhang (forward of the 
left, r ear corner) to left side of elec-

Set 1 From turret overhang (rear , left of cen- tric deck and upper and lower projec-

ter line) to turret offi cer's booth tile flats 

4 . Intake and supp ly trunk 
12. Intake and supply trunk 5 . Fan set and air supply duct 
17 . Air passage opening 

Set 2 From tur r et overhang (left r ea r corne r) 
25 . Air supply duct, electric deck 
26 . Fan set to left gun chamber and left s ight 
31. Air s upply duct, upper projectile flat station passage. 
39. Air supply duct, lowe r pr ojectile flat 

11 . Intake and s upply t runk 
15. Air supply duct 

Set 4 From turret overhang (forward of the 
Set 3 From turret over hang (r ight rear c orner) left , r ear corner) to left sight con-

to right gun cham ber and r ight s ight trol station, left and center powder 
station passage. hoists , powder hoist and t raining 

gea r power drive spaces, and left 
1. Intake and s upp ly t runk side of electric deck and upper a nd 

55. Air supply duct lower projectile flats 

Set 4 From turret overhang (r ear, right of 9. Air supply duct, center hoist 
centerline) to center gun chamber operator's station 

2. Intake and supply t runk 10. Air supply duct, left hoist operator's 
53. Fan set and air supply duct station 

12. Intake and supply trunk 

6000 Cubic Feet pe r Minute Sets 
14. Aut omatic air supply shutter 
16. Ai r s upply duct, left and center powder 

Set 1 F r om turr et over hang (forward of the hois t machinery s pace 

right, rear c or ne r ), to r ight side of 17. Air passage opening 
electr ic deck and upper and lower 19. Air supply duct, left sight station 
projectile flats 20. Automatic ai r supply shutter 

44. Air supply ducts, lowe r projec tile flat 21. Air s upply duct, left powder hoist 
45 . Air supply duct, uppe r prOject ile flat machiner y space 
46. Air supply duct, elect r ic deck 22. Air s upply duct, center powde r hoist 
48 . Fan set machinery space 
52. Air passage opening 27 . Fan set 
56. Intake and s upply trunk 30. Air s upply duct, left gun layer 's 

Set 2 From turret overhang (forward of t he station 
r ight, r ear c orner) to r ight s ight 32. Air supply duct, training gear left 

B-end cont r ol station, r ight powder hols t , 
33 . Air supply duct, train oper ator's s t ation powder hoist and traIning gear power 34. Ai r s upply duct, upper projectile flat dr ive spaces, and right side of e lec - 40. Air supply duct, upper projectile flat trk deck and upper and lower projec-

tile flats 

7. Air s upp ly duct, hoist oper ator's station Allied Equipment 
13. Automatic a ir supply shutte r 
23. Air supply duct, r ight s ight station 
24 . Air supply duct, powder hoist machinery 3. Intake holes in overhang 

space 6. Exhaust holes in overhang 
35 . Air supply duct, t raining gear right 8. Manually operated airtight cover (ex-

B -end haust opening) turret officer' s booth 
36. Air supply duct , center gun layer 'S 18 . Air c irculation duct, left sight station 

station 28. Air ci rculation holes 
37. Air supply duct, right gun layer ' s s tation 29 . Air exhaust holes in foundation bulkhead 
38. Air supply duct, machinery space 43. Gas and air seal 

upper flat 49. Pressure relief shutters from powder 
41. Air supply duct, lower prOjectile flat hOis ts 
42. Air supply duct, machiner y space lower 50. Autom atic exhaust shutters in rtght and 

lower flat left box gir de r weldments 
47 . Fan set 51; Air cir culation duct, right sight station 
52 . Air passage opening 54. Exhaust shutte r s from powder ho is ts 
56. Intake and supply trunk and gun chamber s 
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Figure 16 -1. Turret Ventilating Systems . General Arrangement 
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Set 2 s upplies air to the r ight sIght control sta
tion, right powder hoist and hoist power drive spaces , 
training gear r ight B -end, and the right side of the 
electr ic deck and upper and lower projectile flats. 
The syst em intake and supply trunk is forward of the 
right, rear corner of the gunhouse (common with t he 
intake and supply t runk for Set 1). The ON -OFF and 
speed selection pus hbutton control for this s ystem is 
located in the turret officer's booth on the transverse 
bulkhead (right end). 

Set 3 supplies air to the left side of the e lect ric 
deck, and the left side of t he upper and lower pro
jectile flats. The system intake and s upply trunk 
is forward of the left , rear corner of the gunhouse 
with a vertical air passage aft of the fan set. The 
ON -OFF and speed s election pushbutton control for 
this system is located in the turret officer's booth 
on the transvers e bulkhead (left end). 

Set 4 supplies air to the left s Ight control s tatton, 
left and center powder hoists and hoist power drive 
spaces, t raining gear left B -end, and the left side 
of the elect ric deck and upper and lower projectile 
flats . The system intake and supply trunk is for 
ward of the left , rea r corner of the gunhouse (com
mon with the intake and supply trunk for Set 3). The 
ON -OFF and speed s election pushbutton control for 
this system is located in the turret officer's booth 
on the t r ansverse bulkhead (left end). 

In addition to the int ake and supply t runks, and 
the fan sets des cribed above, the ventilation s·ystems 
have other equipm ent described below. 

There are intake and exhaust holes In the shelf 
plate (overhang). Arranged between t he intake and 
supply trunks , and the system air s upply passages, 
the intake holes permtt air circulation while pro 
viding less armor pr otection. Exhaust holes permit 
regulated air escape from exhaust passages . 

An air circulation duct in each sIght station aids 
in Circulating air through the sight s tation. 

A manually operated airtight cover over the tur
ret officer's booth exhaust opening provides for 
regulation of air pressure build-up and for wet 
weathe r closure of the exhaust opening. 

Air circulation a nd exhaus t holes in the founda
tion and electric deck bulkheads aid in keeping air 
i n motion. 

A gas and air seal between the powder handling 
room and lower projectile flat maintains air pres
sure In the upper turret spaces. 

Pressure r elief and automatic exhaust shutters 
(fig . 16 - 2) in t he powde r hoists and box girders pr e 
vent excess ive air pressure build-Up in these spaces. 

Exhaust shutters in the gun chambers and powder 
hoist operators r s tations maintain air pressure at 
thes e s tations. 

The ventilating systems maintain air pressure 
s lightly in excess of 1. 0 pound per square inch. 
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This is controlled by exhaust a rrangements which 
include spring- and weight-loaded automatic shut 
ters. Manually operated doors in intake and exhaust 
ducts prevent e ntr ance of water in heavy weather. 

Electrica l components of the ventilating syst ems, 
described in chapter 15, include eight motors pro
vided with individual contr ollers , and pushbutton 
s tations . Each pushbutton s tation is labeled with a 
des ignation of the s ystem it ope r ates. 

§lprink l1!}g~~tem 

The turr et sprinkling system s hown in figures 
16-3 and 16-4, provides a quick and effic ient means 
of sprinkling a ll ammunition in the tur ret - whether 
i n the ammunition hOis ts, in the loading trays, or 
ready for loadi ng at the gun breech. It is an elec
trically and hydraulically oper ated system which 
permits s elective or over - a ll contr ol of sprinkling 
from both local and remote stations within the tur
ret, as well as fr om a s tation outside the turret. 

Genera l arrangement. The sprinkli ng syste m 
i ncludes a primary s ource of water fro m the ship's 
fir e main, and two s pr inkling t anks for water stor
age within the gun hous e . In addition the s ys tem 
has an air supply to maintain water pressure in the 
t anks and an assortment of control and operating 
valves, and associat ed nozz les, piping, and tubing. 

Turr et firemain tubing.:. Wate r from the ship ' s 
fir e main is led up t o a pipe manifold (fig . 16 - 14) 
locat ed in the non-rotating s tructur e of the powder 
handling room. Connected to a globe valve at t he 
top of the manifold, a 2. 50-inch diameter fire hos e 
connects fir e main water t o a 2. 50- inch copper
nickel alloy tube in the turret rotating s t ructure. 
This tube, fitted with a globe valve at its lower end 
(fig. 16 - 13), extends ve r tically upward adjacent to 
the right powder hois t trunk . The tube extends to 
the sprinkling t anks and to all sprinkling-head op
erating valves. 

Figure 16-2 . Ventilating System Air Exhaust Shutter. 
General Arra ngement 
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1. CONTROL STATION A (TURRET 
OFFICER'S BOOTH) 

2. SPRINKLING TANKS 
3. CONTROL STATION B (U NDER GUN HOUSE 

OVERHANG) 
4. CONTROL STATION C (CENTER GUN) 
5. HYDRAULICALLY OPERATED VALVE 
6. NOZZLE. CENTER PR OJECTILE HOIST 

SPR INKLING 
7. NOZZLE, CENTER GUN BREECH SPRI NK LI NG 
8. CONTROL STATI ON C (LEFT GUN) 
9. PERFORATED PIPE. CENTER GUN LOADING 

TRAY SPRINK LI NG 
10. NOZZLE, LEFT PROJECTILE HOI S.T 

SPRINK LI NG 
11. NOZZLE, LEFT GUN BREECH SPRINKLING 
12. PERFORATED PI PE, LEFT GUN LOADING 

TRAY SPRINKLI NG 
13. PERFORATED PIPES, UPPER POWDER HOIST 

DOOR SPRINKLING 
14. PERFORATED PIPES, LEFT POWDER HOIST 

TRUN K 
15. PERFORATED PIPES, CENTER POWDER 

HOIST TRU NK 
16. SPR INKLING RI NG SPRI NK LER HEAD 
17. PROJ ECTILE SPRINKLING RING SUPP LY 

PIPE FROM ELECTRICALLY OPERATED VALVE 
18. PROJECTI LE SPRIN KLING RING, UPPER 

PROJECTILE FLAT 
19. PROJ ECTILE SPRIN KLING RIN G. LOWER 

PROJ ECT ILE FLAT 
20. CONTROL STATION E (LEFT POWDER HOIST) 
21. CONTROL STATION G (POWDER HANDLING 

ROOM) 
22. PERFO RATED PIPES, LEFT HOIST POWDER 

TRAYS 
23. PERFORATED PIPES, CENTER HOIST 

POWDER TRAYS 
24. CONTROL STATION F (ANNULAR SPACE) 
25. PERFORATED PIPES, RIGHT HOIST POWDER 

TRAYS 
26. GLOBE VALVE, FIREMAIN SUPPLY 
27 . HOSE CONNECTION, FIREMAIN SUPPLY 
28. CONTROL STATION D (POWDER HANDLING ROO M) 
29. CONTROL STATION E (RIGHT POWDER HOIST) 
30. CONTROL STATION E (CENTER POWDER HOIST) 

TURRET AUXILIARY INSTALLATIONS 

SHELF PLATE 

PAN FLOOR 

31. FIREMAIN SUPPLY 
32. CONTROL STATIO N H (PROJECTILE FLAT) 

/' 
." 

33. PERFORAJED PIPES, RIGHT gOWDEf< HOIST TRUNK 

\ 

/ ' 

34. PERFORATED PIPE, R1 GHT GUN LOADING TRAY SPRINKLING 
35 . NOZZLE, RIGHT GUN BREEC H SPRINKLING 
36. NOZZLE, RI GHT PROJECTILE HOIST SPRINKLING 
37 . CON TROL STATI ON I (TURRET OFFICER'S BOOTH) 
38. CONTROL STATION C (RIGHT GUN) 

F igur e 16 -3. T urret Sprinkling System. Gene ral Arrangement 
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ELECTRIC -
MOTOR 

TO MAGAZINE 
FLOODING AND 
SPRINKLING SYST M 

-r=ITfll 
____ H OS E V,-A.:..L V-=E--Ir---.r--_ .I........{ 1>1_ T<)_ 

CHECKED DRAIN 
_~ STATION G 

--- ELECTRIC CABLE 
-- WET PIPING 

-- DRY PIPIN G 
----- CONT RO L PIPING 

[><J TEST CASTING 

HOS E CON NECTI ON 
FROM FIREMAIN 

LEGEND 

r::!J:J HYDRAU LIC CONTRO L VA LVE 

[d PU SH BUTTON 
c:E}::J ELECTRICA LLY OPERATED VA LVE 

AGAINST 
SPRINKLING 

TA NK S 

PLU G COCK 
(R EMOTE CO NTROL) 

PLUG COCK 
(R EMOTE CO NTROL CUTOUT) 

PLUG COCK 
(LOCAL CO NT RO L) 

STOP VA LVE 

CHECK VA LVE 

Figure 16-4. Turret Sprink ling System. Schematic Diagram 
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~prinkli!}g distribution system, The spr i nkling 
s ystem section described in the precedi ng paragraph 
is the wet sprinkling piping (fig. 16 -4). During nor
mal turret operation, this tubing contains water at 
all times. All wet sprinkling piping is c opper-nicke l 
a lloy, se amless pipe ahd tubing. F ittings are f langed 
or socket-type, bronze, Silve r-s olde red, and thread
ed bronze. Connected to this section is the dry 
s prInkling piping which leads to and sprinkles t he 

F igure 16 - 5. Magazine Sprinkling Control Station In 
Annular Space . General Arrange ment 

F igur e 16-6 . High Pres s ure Ai r Bottles in 
Annular Space. Gene ra l Arrangement 

TURRET AUXILIARY INSTALLATIONS 

various ammunition units. In nor mal turret opera 
tion this piping contains no water. Only when the 
complete s ystem, or a portion ther eof, is operated 
do these pipes c ontain water . All dry sprinkling 
pipes a r e br ass seamless tubing with brass or br onze 
fittings , silver -soldered or threaded in position. 

The dry s prinkling piping for the powder hOists 
is connected to the fi r e main through four hydrau 
lically operat ed control valves located in the powder 
handling room. Pipi ng leading from the va lves is 
mounted on the exter ior of the hoist trunks with 3/4-
inch pe rforat ed sprinkling pipes extending into the 
trunks at fiv e places (six places in turret II) from 

Figure 16 -7. High Pressure Air System, 
Cutout Va lves . Lower Projectile Flat, 

General Arrangement 

Figure 16 -8 . Turret Sprinkling Control Station F 
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the lower end to the upper e nd of each. These per 
forations are 5/32-inch in diameter and are equally 
spaced in each pipe length. There are additional 
perforated sprinkling pipes at the powder trays a nd 
the upper trunk door. The arrangement Is such that 
the powder t ray or t runk and upper door of each hoist 
can be sprinkled individually. 

Figure 16 -9. Sprinkling System Components in 
Annular Space 

F igure 16 - 10. Sprinkling System Components on 
Electric Deck 

16-8 

F igure 16-11. Turret Sprinkling Control Station I 

I 

~~=;l ~~~~~t~~~ 

Figure 16 - 12. Turret Sprinkling Control Station E 

Figure 16-13 . Firemain Connection in 
Rotating Structure 
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The dry sprinkling piping for the s towed projec
tiles is c onnected to the fir e main through an elec
t r ically ope r ated control va lve located in the annular 
space outside the powder handling room (fig. 16 - 15). 
Piping leads from this valve up to the projectile flats, 
forming a s p r Inkling r ing on each flat. Const ructed 
of 2-inch pipe, the r ings a r e mounted above and en
circle the s t owage areas of each flat. E a ch ring has 
24 sprinkler heads which are equally spaced through
out 360 degr ees to provide for sprinkling of every 
stowed projectile. 

The dry sprinkling piping for the gun breeches is 
connected to the fire main through three hydraulical
ly ope rated cont r ol valves, one located in each gun 
room. T he installation comprises 1- 1/4-inch per
forated sprinkling pipes with I-inch hose nozzles 
directed down the pr ojectile hoist t ubes and 1-1/4-
inch hose nozzles aimed at the gun breech . 

Vent a nd g~ge air p'!p.!...ng~ystem. A third piping 
system, es s e ntial to oper ation of the turret sprink
ling system, is the vent and gage air piping system. 
This system uses air pr es s ure , derived from the gas 
ejecting syst em m ain air supply, to maint ain pres
sure on the water stored in the s prinkling tanks. 
The a i r s upply take-off piping is fitt ed with a gate 
valve , a pres sur e r educing valve (dropping the pres
sure from1 75 to 100 pounds per square inch), and a 
r e lief va lve (set at 105 pounds pe r square inch). The 
piping that leads from the r elief valve is fitt ed with 
a swing check valve , and with a gate valve and a 
three -way, two-port plug cock in the turret officer'S 
c ompartment. F r om one port of t he three -way valve, 
piping extends t o both of the sprinkling t anks . Before 
entering each tank , the piping is fitted with a locked
open gate valve. F r om the second port of the three
way va lve, pip ing leads to a tank vent and overboard 
overflow line . 

The gate valve in the air supply take -off piping 
has a 1 -1 /4 - inch line that leads into the turret offi
cer's compa rtment and is connected to a system 
pressure gage. The sprink ling tanks have a 1/4-
inch line that is connected to a system pressure gage. 

!!ydraulic control pJP'i!)g.l!y'stem . T he fourth 
piping system within the turret sprinkling syste m 
is the hydraulic control piping system . T his is an 
a rrangement of hydr aulica lly operat ed valves locat
ed t o contr ol s prinkling flow in parts of the dry pipe 
s ys t em . None of the sprinkling control cocks is 
located on t he fire main . Instead, each control cock 
operates a hydr aulically oper ated control valve which 
ope ns the system and pe rmits wat e r flow from the 
fir e m ain into the dry sprinkling piping. The hydrau 
lic contr ol piping s ystem utilizes water in the wet 
sprinkling piping, under pressure, as a control fluid. 

Turret sprinkli!Jg control stations. Selective 
contro l of the turret spr inkling system is provided 
at b oth local and remote control s tations (fig . 16-5). 
These are designated alphabetically, and consis t of 
stations A t o I inc lusive . 

CONTROL STATION A is located in the turret 
officer'S compartm2nt , left side just be low the over
head. Mounted s eparately on t he transverse bulk
head, the cont rol s ta tion compris es 2 two-position 
valves , eac h being marked SPRINKLE and CLOSE. 
Valve 1 controls powder hoist sprinkling. Turning 
the handle t o SPRINKLE permits water to flow into 

TURRET AUXILIARY INSTALLATIONS 

Figure 16 -14. F iremain Connection in 
Non- rotating Structure 

the three powder hoists. Valve 2 cont rols gun room 
sprinkling . Turning the handle to SPRINKLE per 
mits water t o flow into the projectile hOist, gun 
breech, and loading tray in each gun room. 

CONTROL STATION B is located beneath the 
turret overhang, within a glass -fac ed lock box. It 
comprises 2 two-position va lves, each being marked 
SPRINKLE and CLOSE . Ther e is also a pushbutton 
station with the indicator and lever each ma rked 
OPEN and CLOSE. Valve 1 controls powde r hoist 
sprinkling . TurniI'.g the handle to SPRINKLE pe r
mits water t o flow into the three powder hoists. 
Valve 2 controls gun r oom compartment sprinkling. 
Turning the handle to SPRINKLE permits water to 
flow into the prOject ile hOis t , gun breech, and load
ing tray in each gun room compar tm ent. The pus h 
button station e lectrica lly cont rols sprinkling in the 
annular space. Pressing the lever on the end mark
ed OPEN causes t he electrically oper ated va lve in 
the annular space to permit water flow to sprinkle 
t he powder passing t rays . 

CONTROL STATION C. There ar e three C con 
trol stations, one located in each gun room compart 
ment adjacent to the rammer operator's station. 
The s tation comprises 2 two-position valves, ea ch 
being mar;Ced SPRINKLE and CLOSE . Valve 1 con 
trols (locally) gun room compartment sprinkling. 
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T u rning the handle to SPRINK LE permits water to 
flow into the projectile hOist, gun breech, and load
ing tray in the local gun room compartment . Valve 
2 controls powder hOist spr inkling. Tur ning the 
handle to SP RINK LE permits water to flow into the 
powder hoist that supplies that gun r oom compart
m ent. 

CONTROL STATION D is located in the powder 
handling r oom. It comprises a two-position valve 
mar ked SPRINK LE and CLOSE which controls pow
der tray sprinkling. Turning the ha ndle to SPRINK LE 
permtts water to flow into both leve ls of the powder 
t r ay ass emblies. 

CONTROL STATION E . There are three E 
control stations (fig . 16 -12), one located on each 
powde r hoist trunk in the powder handling r oom. 
The station comprises a two-position valve marked 
SPRINKLE and C LOSE which controls powder hoist 
s prinkling. Turning any of the three handles to 
SPRINKLE permits water to flow into the powder 
hoist that the valve is mounted on. 

CONTROL STATION F, located on the oute r 
bulkhead in the annular s pace is a glass - faced lock 
box pushbutton station with the indicator and lever 
each mar ked OPEN and C LOSE (fig. 16-8)' It 
electrically contr ols sprinkling in the annular space. 
PreSSing the lever on the end m arked OPEN causes 
the electrically operated valve in the a nnular space 
to permit water flow to sprinkle the powder passing 
t rays. 

CONTRO L STATION G is located on the bulk 
head in the powder handling room. It comprises two 
glass -faced lock box pushbutton stations with the 
indicator and lever of each marked OPEN a nd CLOSE 
Pus hbutton station 1 controls projectile flat sprinkling 
P r eSSing the lever on the end ma rked OPEN causes 
the elect r ically operated valve in the annular space 
t o permit water flow to sprinkle all projectile flats. 
Pus hbutton station 2 controls spr inkling i n the annu
lar space and operat ed identi cally to the pushbutton 
at control station F. 

CONTROL STATION H. There are three H 
c ontrol stations, one located on the oute r bu lkhead 
of each projectile flat. They are identical glass 
faced lock box pushbutton stations with the indicator 
and lever each marked OPEN and CLOSE . Each 
s tation controls prOjectile flat sprinkling and oper
ates identically to pUShbutton station 1 at control 
station G. 

CONTROL STATION I. There ar e two I control 
stat ions (fig. 16-11), both located on t he t r ansverse 
bulkhead in the right Side of the turret officer' s com
part me nt. They are identical glass -fac ed lock box 
pushbutton stations with the indicator and lever each 
mar ked OP EN and C LOSE . P ushbutton station 1 
cont rols spr inkling in the annular s pace (fig. 16 -9) 
and operates identically to the pushbutton at cont rol 
s ta tion F . Pushbutton station 2 c ont r ols project ile 
flat sprinkling and operates identically to pushbutton 
s tation 1 at control station G. 

Air control P.hIg cock . Adjacent to sprInkling 
c ont r ol s tation A is the turret offic er' s thr ee-way 
a ir control plug cock which is marked VENT and 
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AIR SUPP LY. In filling the sprinkling tanks, be
fore ope ration, the cock is set to VENT position. 
Afte r water appears at the overflOW, and as soon 
as both tanks are free of air, the cock is set to its 
normal AIR SUPPLY position. Should any s prink 
ling c ont r ol valve be operated, water will be sup
plied from the sprinkling tanks or directly fr om the 
fir e main, depending upon which is under higher 
press ure. Should air appear at the sprinkling noz
zles , it indicates that the sprinkling tanks are e mp
ty. T o continue sprinkling , it is necess ary to close 
the gate valve (marked AIR TO SPRINKLING TANKS) 
fitted into the s ystem piping before the three -way 
valve . This is necessary to relieve the air press ur e 
within the s ys tem, whic h may build up greater pres 
sure than fi remain pressure, preventing filling or 
sprinkling. Sprinkling tanks are filled with water 
a t a ll times, but air pressure is not added to the 
t anks until prepar ing for battle condition. 

Testing..§ystem operation. A combination flus h
out and test plug ass embly is provided to test the 
ope ration of the hydraulically operated control valves. 
The test should be performed at least once a we ek 
on all hydraulically controlled valves. To test , the 
cover must be removed from the bottom of the valve, 
and the test plug assembly screwed in all the way, 
until solidly engaged . With the test plug assembly 
installed, anyone of the sprinkling control cocks 
controlling the valve may be turned to SPRINK LE. 

Figure 16-1 5. Electrically Operated Sprinkling 
Control Valve 
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CAUTION: Make sur e that the proper cont r ol 
cock 1s oper ated. Should a cont r ol cock be tur ned 
which oper ates another hydraulically controlled 
valve , s prinkling will ensue. 

After opening the control cock, open the pet 
cock at the bottom of the test plug assembly. If 
water flows , the valve is serviceable . If t here 1s 
no water flow, replace the valve . T o complete the 
test, 1t is necessary to reset the open spr inkling 
cock t o C LOSE position, then remove t he test plug 
as s embly and install the bottom cover. 

TURRET AUXILIARY INSTALLATIONS 

Counterrecoil a ir chargillg.1lystem 

The counte rrecoil air charging syste m provides 
a s ource of high pressure air (figs. 16-6 and 16-7) 
for the counter r ecoll system. Ai r from the high 
pressur e ai r bot tles in the annular space flows 
through a portable pipe connection to a turret pipe 
s ystem . The pipe system leads upward to a 
s eparator in the rear part of the center gun pocket. 
Refe r to chapter 4 fo r detailed description of the 
counte rrecoil system. 
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Chapter 17 

HYDRAULIC EQUIPMENT INSTRUCTIONS 

GENERAL 

This chapter contains specific instructions fo r the 
care a nd operation of hydraulic power equipment. In 
all hydraulic equipment, and par ticularly hydraulic 
regulator units, the fine clearances of valves, pis
tons, and plungers, and rotating vanes and other de
vices - necessitate great care when installing and 
servicing, in order to prevent fo uling, etching, s eiz
ing a nd similar malfunctions. Cleanliness is of the 
utmost importance. Every possible effor t must be 
exer ted to keep foreign matter out of the sys te m. 
Mor e tro uble and unnecessary delay are caused by 
for e ign matter in systems than by any other source 
of trouble. Cleanliness at all times in the handling 
of hydraulic equipment cannot be overe mphasized. 
Procedur es for care and maintenance of all hydraulic 
gear are prescribed in the following par agraphs . 

Purpose of instructions 

The purpose of these instructio ns is to provide 
necessary information to ins tall and ma intain hy
draulic equipme nt properly, so that maxi mum per
formance may be obtained from the units. Hydraulic 

drives of ordnance equipment are rugged, proven 
machines, of types that are manufactured, inspec ted, 
and tested with such care that, if properly handled, 
ins talled, and maintained, they will operate satisfac
torily for an indefinite period of time. Satisfactory 
operation is designed perfor mance of power output, 
speed, and control. These factors are essential to 
accurate gun laying and retention of the turrets de
signed rate of fire with good patterns. 

Adherence to prescribed instructions will elimi
nate fir ing delays a nd repair wor k, and will pr event 
injury to personnel and equipment. A correctly in
stalled hydraulic system, exercised daily and ser
viced with extreme care, will not only retain design 
characteristics of power, speed, and control, but will 
elimina te expensive dismantling and replacement 
cost . The turr et installations do not r equire a gen
eral over haul on each occasion of the ship's over haul 
at navy yards if all instructions are observed and 
practiced. Thus the hydraulic drive instructions of 
preceding chapter s a nd the installation a nd mainte
nance instruc t ions below, are important to the turret 
cr ew and are vital to turret-gunnery efficiency. 

INSTALLATION INSTRUCTIONS 

In itial installation 

When installing the various pipes, pumps, filters, 
a nd fittings of a hydraulic system, be sure that they 
ar e absolutely clean, free from scale and all kinds of 
fo r e ign matter . A new hydr aulic unit delivered fro m 
the Naval Gun Factory spares or fr om the manufac
turer has all openings into the system closed with 
wooden or metal shipping covers or plugs. These 
must r emain in place until immediately befor e con
nection into the system. 

All dir ty work in progress in the installation area 
must cease, and the air must be fr ee of dus t, fum es 
which may condense, or any other foreign matter 
which may foul freshly opened leads. All personnel 
in the turret shonld be cautioned against s weeping or 
us ing compressed a ir to clean the wor king area, 
while the unit is being installed. Clean, lint free 
cloth should be used for wiping hydraulic parts. The 
use of waste mat erial is undesirable beca use it is 
rar ely clean and shreds a r e easily s nared inside hy
draulic pipes and units. If temporary closures are 
necessary, plugs or caps of such size that close but 
cannot get into the pipes should be pr ovided. Officers 

and supervisor s in charge should keep the procedur e 
under close observation a t all times. 

Overhauled installation 

When an overhauled unit is installed in the turr et, 
the sam e precautions should be observed as for in
s talling a new unit. The overhauled unit should be 
flus hed clean, a ir-dr ied, and all openings appropri
ately closed until i mmediately before connection into 
the system. 

Special fitting, cleanliness 

When L71s tall ing a unit which requires special 
fi tting of pipes or connections at an exposed, uns ea led 
por t, use extreme care to prevent entrance of metal 
s liver s, fitt ings, or dust; thoroughly inspect the sea t 
and the opening befor e closing the port. If it is nec
essary to bend the pipe to make a fit, the piping must 
be r emoved a fter bending and thoroughly cleaned. 
This is neces sary to remove any scale that may have 
broken loose fr om the pipe while in the process of 
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bending. All such pipe, in addition to receiving the 
hot bath treatment (described on page 17-3), must be 
scrubbed internally with a frayed wire-rope pipe 
cleaner. 

When dr illing, welding, soldering, or other work 
is done on or near dismantled hydraulic equipment, 
keep all openings closed or covered. A thin metal 
covering of the same size as the por t cover and with 
suitable bolt holes for the attaching bolts makes an 
excellent cover. As an alterna tive cover ing, grease
proof adhesive wrapping paper or fabr ic ma y be used. 
Such covers must never be removed until a ll metal 
chips, metal slivers, dirt, and other for e ign matter 
have been removed from the area. Even a single 
metal chip or welding flake is enough to cause scor
ing of the internal parts and affect the a ccuracy and 
smoothness of operation. 

Spare hydraulic equipment 

Spare equipment, completely assembled but not 
connected for operation, cannot be stored indefin 
itely without deteriorating. This is par ticularly 
true of the elevation and train receiver -regulators. 
T hese units require a fill of hydraulic fluid and 
periodic exercise under operating pressure thr ough 
full cycles of control action in each method of con
trol selection. When such units are received for 
r eplacement installation, they should be installed 
with the least possible delay. 

Par tial installations 

If the replacement schedule requires par tia l in
stallation of the hydraulic equipment, the installed, 
hydraulic elements and all piping should be complete
ly filled with hydraulic fluid and sealed. Hydraulic 
units that are not sealed accumulate cons iderable 
dirt and condensed moisture. Gr eat ca re must be 
taken when operating a partially installed s ystem to 
ensure proper lubrication of all moving parts. When 
t he hydraulic units are completely installed and con
ditioned for operation under local control before the 
drives and automatic controls are installed or avail
able, care should be taken that the auxiliary pumps 
which supply control and supercharge pr es s ure s are 
not operated without lubrication. These pumps and 
the va lve block units of the regulator s .ar e norma lly 
lubr icated by fluid circulation in the control and su
percharge systems. 

Threading pipe 

P ipe threads must be cut clean and smooth. The 
dies and pipe-cutting tools must be s harp so tha t 
t hey will not drag metal. Threads that are not clean 
a nd smooth will fit poorly; leakage will probably re
sult, and slivers of the poorly cut threads may enter 
the system. Oil should be used liberally when cut
ting threads. 

After pipe has been cut or threa ded, the ends 
should be inspected for burrs. All projections and 
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sharp edges, inside and out, should be removed. If 
this is not done, the burr will obstruct the flow of 
fluid, and loose metal particles may get into the pipe 
line and damage the system. 

Metal is removed when a pipe is threaded, thin
ning the pipe and exposing new and rough surfaces 
for che mical action. Corrosive agents work more 
quickly at such points than elsewhere. If pipes are 
asse mbled with no protective compound on the 
threads, cor rosion sets in and the two sections s tick 
together so that the threads seize when disassembly 
is attempted. The result is damaged or broken 
threads and pipes. 

To prevent seizing, Permatex or some similar 
antiseize compound should be used on the threaded 
portion of the pipe after engaging the first three 
threads at the end . Antiseize compound should not 
be pla ced a t the extreme end of the threading, be
cause pa rticles may enter the pipe line and damage 
t he system. The compound should be used sparing ly 
and on male fittings only. 

Flanged pipe fitting 

Flanges are used on most hydraulic pipe lines of 
the turr et installations . They consist of a male a nd 
a female fla nge secured to the pipe ends with a seal 
place d between the joining flanges, which are then 
bolted together . If the flanges are designed to take 
a gasket, one of proper thickness must be used be 
twee n the mating surfaces of the flanges in order to 
make a tighter connection. The gasket m ust be 
tr i mme d as described on page 17 -4 , before instal
la tion. F la nges are occasionally screwed to a 
thr eaded section of the pipe and back-welded or 
braz ed. The flanges are usually smooth bore - fitted 
units , silver-brazed on the end of the pipe. This 
method of assemblage eliminates any possibility of 
leakage between the flange and pipe. 

Flanges must be squarely aligned when they ar e 
assembled together . The bolts diametrically oppo 
site should be set up fair ly tight, arid the remaining 
bolts tightened an equal amount. Tighten each bolt 
an equal a mount until on the last round all are 
equally tight. 

F lared pipe fitting 

To obtain a firm compression connection for 
flar ed tube fitting, the ends of tubes must be flared 
properly. The flare is made by slipping the tube nut 
ove r the end of the tube, inserting the ball-end of the 
flaring tool into the tube, and rolling the side of t he 
tool over the end of the tube to flare the tube a ga ins t 
the nut. The seat of a good flare is smooth and eve n, 
with the flared end projecting just beyond the end of 
the tube nut. 

When the tube is properly flared and the tube nut 
tightened, the flare will seat firml y in the machined 
recess of the tube coupling . The tube will not turn 
when the nut is tightened and the flare will ass ume 
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the shape of any irregularities in the machined r e 
cess making a leakproof connection. 

Cleaning pipe 

Great care is required when hydraulic pipe is 
installed in the turret. A reconditioned pipe, or a 
pipe that has been removed for repair or servicing 
of an assembly, must be thoroughly cleaned before 
being installed. A pipe that has been re moved and 
repaired, or to which any new connection, vent plug, 
gage plug, or other fitting has been added, r equires 
the s a me cleaning as a new pipe. New pipe is ship
ped with metal discs or plug inserts to keep dir t out. 
It has been factory-inspected and, although presum
ably clean, must be recleaned before installation. 
All piping must be shaped to make a perfect fit to the 
various hydraulic units before final cleaning. P ipes 
should not be forced into place to make them fit, but 
should be removed and reshaped. If, at the time of 
installation, it is found necessary to reshape or to 
bend a pipe even Slightly, remove the pipe and repeat 
the cleaning procedure described below. All piping 
should be cleaned after all other work is finished and 
just prior to installation. If, for any r eason, the 
cleaned piping is not immediately installed in a 
closed system it must be recleaned before assembly. 
After cleaning, both ends of the pipe must be sea led 
until ready to install. To clean pipe proceed a s fol
lows: 

Copper pipe. 

1. Treat machined surfaces and thr eaded 
parts with hot paraffin wax. 

2. Dip in acid-bath solution of two parts sul
phur ic acid, one part nitric acid, and four parts fres h 
wate r . 

3. Wash in fresh, cold water . 
4. Immerse for one minute in a neutraliZing 

bath of 1-1/2 pounds of Magnus Number 2-1/2 per 
gallon of fresh water. 

5 . Soak in boiling water for 10 minutes. 
6. Pass frayed wire rope through pipe (rope 

diameter to agree with size of pipe). 
7. Wash internally with fresh, cold water at 

high pressure. 
8. Dry thoroughly (do not use was te), do not 

leave threads or lint in the pipe. 
9. Seal both ends until ready to install. Al 

ternatively, copper pipe may be cleaned as follows : 
Alte rnatively, copper pipe may be cleaned a s 

follows: 
1. Immerse in lye solution to re move grease 

and oil. 
2. Rinse in warm, fre s h water. 
3. Immerse in 20 percent sulphuric a cid so

lution for one-half hour. (When sand is used in bend
ing copper tubing, immerse in a solution of 20 percent 
sulphuric acid and five percent hydrofluo r ic acid for 
one-half hour. This solution is prepared by adding 
hydr ofluoric acid to the previously prepared 20 per 
cent sulphuric acid solution. 

4. Rin.se in warm, fresh water. 
5. Immerse in lye solution . 
6. Rinse in warm, fresh water. 
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7. Immerse in sodium cyanide solution (four 
ounces to the gallon) for four minutes . 

8. Rinse in warm, fresh water . 
9. Dry by compressed air. 

10. Brush 
11. Blowout by compressed air . 
12. Seal both ends until ready to install. 

Steel P ipe. 

1. Tr eat machined surfaces and threaded 
parts with hot paraffin wax. 

2. Dip in acid-bath solution of one part sul
phuric a cid and 15 parts fresh water, remove immed
iately. 

3. Wash in fresh, cold water. 
4. Immerse for one minute in a neutralizing 

bath of 1-1/2 pounds of Magnus Number 2 -1/2 per 
gallon of fresh water. 

5. Soak in boiling water for 10 minu tes . 
6. Pass frayed wire rope through pipe (rope 

diameter to agree with size of pipe) . 
7. Wash internUly with fresh, cold water at 

high pressure. 
8. Dry thoroughly (do not use waste), do not 

leave threads or lint in the pipe. 
9. Seal both ends until ready to install. 

10. Oil to prevent rusting. 
Alternatively, steel pipe may be cleaned as 

follows : 
1. Im merse in hot lye solution to remove 

gr ease and oil. 
2. Rinse in warm, fr esh water. 
3. Im merse fo r one-half hour in 30 percent 

hydrochloric a c id a t room temperature. 
4. Rinse in warm, fresh water. 
5. Immerse in lye solution. 
6. Rinse in warm, fresh water. 
7. Im merse in sodium cyanide solution (four 

ounces to the gallon) for two hours. 
8. Rinse in warm, fresh water and brush until 

smut is removed. 
9. Dry by compressed air. 

10. Seal both ends until ready to install. 

Making pipe connections 

After cleaning and during installation, hydraulic 
equipment shall be opened only for as short a time 
a s necessar y for mak iJ}g connections, then conne cted 
a s quickly a s is consistent with good workmanship. 
The actual a s sembly of the hydraulic unit should be 
done when a minimum of other wor k. is going on in the 
turre t. Seals or plugs should be r emoved from p ipe 
openings only when the joints are completed. Maxi
mum care must be exercised to prevent foreign mat
ter fro m entering the system. Joints must never be 
left open or unsealed when the mechanic in charge is 
absent from the job. 

Cases may arise where the design of the hydrauliC 
piping system is such that certain parts of the sys te m 
must be welded, brazed or soldered in place a nd can
not be disa ssembled and removed to the shop for s ub
s equent pickling and cl eaning. Such piping should be 
fabricated away fr o m the job, then cleaned befor e being 
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taken to the ship. Scale deposited by welding or 
other heat during installation should be r emoved. 
The p ipe s hould then be blown clear with co mpressed 
air before the section is assembled in the system. 

In fitting hydrauliC pipe for the exact location of 
flanges, it is necessary to remove the airtight seals 
over the ports of the hydraulic units. During the fit
ting of the pipe, the interior of the units should be 
protected by a blank sheet-metal gasket of the same 
thickness as the gasket that will be used in the joint. 
T he a irtight seal must be repla ced immediately after 
tJole fitting is made or the template taken. 

When the final jOint is made, the inner diameters 
of fla t gaskets must be cut back slightly, so tha t the 
gasket material does not protrude into the system. 

Seal ing sleeves must be seated with careful 
initial a lignment, with the connection drawn up even
ly a nd without canting. A distorted or marr ed sleeve 
will l eak and may produce a burr as it seats. 

Pipe connection test 

All piping, tubing, and fittings must be subjected 
to a hydr ostatic test before installation into the sys
tem . These tests are to be performed on a suitable 
test s tand provided for that purpose. Perfor m the 
follo wing operation before and during the hydrostatic 
t est: 

1. Remove the rust-pr eventive compound on 
the interior surfaces of the tubing by washing with 
solvent Navy Specification P -S-661, before the hydro
static tests. 

2. Water used in the hydrostatic tests must 
contain 0.66 ounce of neutral CP sodium chromate 
to a gallon of water (to r etard rus t for mation). 

3. The pipe-testing rig should be fill ed with 
water a nd subjected to a test pressure of approxi
mately 50 percent mor e t han the maximum planned 
wor king pressure for each par t. 

4. After the test has been completed, drain 
the solution from the pipe, tube , or fitt ing a nd dry 
the interior with compressed air. 

5. After the inter io rs of steel pipes have 
been dried, apply rust-preventive compound 52C18 
(Grade 2) inside and out, if the pipe is not installed 
immediately. 

6. Seal both ends of pipe until ready to in-
stall. 

Shaping and securing pipes 

Piping and tubing must be accurately bent and 
fitted so t hat it will not be necessary to force a s ec 
tion into place to make a satisfactory connection. 
Piping or tubing which has a length of greater than 50 
diameters between fittings , and par ticularly pipe or 
tube sections which ar e subject to r apid var iations 
of pr essure, must have pipe clamps or bracke ts, or 
some other support near each bend. Vibration in 
such tubing will affect normally s mooth operation of 
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the equipment and will result in leaks. Stress must 
be minimized throughout the system. 

F illing hydraulic drive systems 

When a new hydrauliC drive system or a dra ined 
system which has been repaired or serviced, is 
filled with fluid, great care must be taken to insur e 
that the fluid is not exposed to dust, fumes , or mois
tur e . F ill the system with the prescribed fluid and 
proc eed as follows: 

1. Assemble full containers of an a dequate 
supply of the hydraulic fluid required for the specific 
system. 

2. Close all drain connections and, follo w
ing specific instructions for the system to be filled, 
pour the fluid into a 200- mesh screened funnel (a 
120-mesh screened funnel may be substituted if the 
sys t em is being filled with 51F2 3 (Ord)). Cloth or 
rags must never be used to filter the fluid. 

3. Vent the system according to specific in
structions after it has been filled. 

4. Replenish the system with additional fluid 
until the system fluid level is at the proper level. 

5. Ta ke tes t samples of fluid from pr incipal 
units of the hydraulic system. Examine and test 
each sa mple for foreign matter, water, sludge, and 
ac idity as desc ribed on page 17 - 5. If any test is 
positive, drain the flu id and flush the system until 
s atisfact ory samples are obtained . 

6. When the system is clean, set the controls 
and operate the drive as described in the instructions 
given in the next paragraph. 

Procedur e for initial period of operation 

Filling and flUSh-cleaning operations should be 
performed, wher ever possible, without operating t he 
power dr ive of the system that is being filled. If 
this is not practicable, operation of the drive should 
be at an absolute minimum until test samples estab 
lish that the system is clean. When a new or over 
hauled repla cement unit has been installed, flushed 
clea n, a nd refilled to the proper fluid level , the fol 
lowing operating plan should be followed: 

Set a ll controls at neutral and st-art the electric 
motor of the hydraulic drive. Build up response 
pressure- of main and auxiliary pump circuits , a nd 
for ten minutes permit such circulation to take place 
as will occur with the controls U neutral. This cir
cula tion will be small, comprising in most systems 
the oil l eakage through valve block ports and past 
valve surfaces. However, it is an important opera
tion to r e move particles at or near contact s urfaces 
which otherwise might produce scoring. It is essen
tial that no valves or other parts having very fine 
clearances be moved even the slightest amount until 
the system is as clea n as possible. 

After this period of operation, examine the 
screens or filters (if any), in the system, and, if any 
evidence of foreign matter is found, drain all oil, 
flush, and refill the system. 
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When the filters remain clean, s tart moving the 
controls, creeping very slowly and gradually build
ing up speed and power. Dur ing such operation, 
wa tch for symptoms of valve sticking, for evidence 
of binding of parts, and for leaks. At the first sign 
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of such conditions, stop operations, diagnose the 
trouble and correct. Do not attempt to "work out" 
stiffness, lag, vibra tion, or any other malfunction . 
Always stop the machine, locate and cor rect the 
trouble. 

MAINTENANCE INSTRUCTIONS 

General 

When installing the various pipes, tubes, and 
fitt ings of a hydrauliC system , it is essential that the 
installation instructions in this chapter be follo wed 
carefully. 

Cleanliness is as important when servicing a hy
draulic system as during the initial installation. The 
maximum possible effort must be exerted to prevent 
the entrance of foreign matter into the system. 

After a hydraulic system ha s been pr operly in
s talled, has been thoroughly cleaned, has passed a 
dynamiC test, and is filled with clean hydrauliC fluid 
of the correct specification, it should perfo rm satis 
factorily for an indefinite period. Observe the follow
ing instructions to keep the system oper ating prop
erly: 

1. Keep all fluid clean, neutral, and free of 
r esidue. F ilters should be exa mined frequently after 
t he syste m has been put into us e . F luid should be 
checked monthly (da ily for a new installation) for 
evidence of acidity, moisture, and s ludge. 

2. When ships return to their fitt ing-out 
yards after the shakedown cruise, and monthly there
a fter, samples from each system should be drawn 
and checked. 

3. All residue, metal par ticles, and other 
foreign ma tter found in filters must be identified in 
order to determine the source. 

4. F luid must be filtered by pour ing it into a 
200-mesh screened funnel (a 120-mesh screened 
funnel may be substituted if the system is being 
filled with 51F23 (Ord)) when filling the system. 
Never use cloth or rags to filter hydraulic fluid. See 
filling instructions on page 17 -4, 

5. Maintenance instructions for each sys tem 
in other chapters - and the exercise, fluid purity, 
and other instructions in this chapter - must be ob
served a t all times. 

Daily exercise 

All hydraulic mechanisms of the turret should be 
exer cised daily. It is not necessary to train or ele 
vate guns to their limits, nor to put other a ssemblies 
to the limits of their cycles . Response pressure 
should be built up, and par ts moved relative to each 
other, in order to prevent residue fro m forming and 
causing sticking valves. \\'hen exer ciSing hydrauliC 
gear, take care to operate initially in HAND a nd 
AUTO at very slow (creeping) speeds . Such opera
tion will enable personnel to recognize the first s ign 

of trouble by observing the quickness of response and 
the gener a l performance at slow speeds. It fac ili
tates locating and isolating troubles by observing 
under which control selection the troubles occur. 
During exer c ise opera tion, watch for symptoms of 
valve s ticking, for evidence of binding, and for leaks. 
At the fir st sign of such conditions, stop the equip
ment, diagnose the trouble, and correct it. Do not 
continue to operate in an attempt to "work out" the 
malfunction. 

Hydraulic fluid 

The fluid specified for use in the turret elevating 
and training gears is a special hydrauliC fluid com 
pound des ignated by Bureau of Ordnance Specifica 
tion Number 51F2 1 (Ord). Hydraulic fluid des igna ted 
51F23 (Ord) is used in all other turret hydra ulic sys
tems and may be used as a substitute for 51F21 in 
the elevating and training gears . Both hydraulic 
fluids described in chapter 18, will blend if a mixture 
is necessary or desirable. 

Use of fil ter s to maintain fluid purity. Filter s in 
each system mus t be opened, examined, and clea ned 
a t regular per iods; not less than once weekly. For 
e ign matter in filters must be identified a s to source, 
if possible . The parts prodUCing such particles must 
be disasse mbled and corrected, and replaced if nec
essary. When such filter evidence is a pparent, t he 
syste ms must be drained and flushed clean. Make 
certain, when filling hydraulic units, that the fluid is 
free from sediment a nd water. Fluid should be tested 
as described in follo wing paragraphs, and the system 
should be filled a s des cribed on page 17 -4. Car e 
must be taken to keep the fluid s torage drums sealed 
and in a r elatively cool lo cation. 

Tes t for water. If the hydraulic fluid develops a 
cloudy appearance, need for plU'ification to r emove 
water is indicated. Te st for pr es ence of water is 
made by us ing a microscope with a magnification of 
appr oximately 50 diameter s . Place a few drops of 
the fluid on a s lide which has been dusted with a light 
coat ing of very finely divided dry dye, such as neutral 
red, which is water-soluble but not oil-soluble. Ex 
amine the specime n for staining of the bubbles in the 
fluid. Bubbles of water will make red stain, bubbles 
of a ir will not. 

Test for acidity . Hydraulic fluid should be re
newed when its acidity increas es to the point wher e 
the neutra liza tion number becomes 0.50 or higher. 
This number is determined by the number of milli
grams of potassium hydroxide r equired to neutralize 
one gr am of flu id. To test the fluid for excess acidity, 
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prepar e a mixture of 50 cubic centimeters of alcohol, 
50 cubic centimeters of dis tilled water, and 20 gra ms 
of the fluid to be tested. Heat the mixture to the boil
ing point and agitate by swirling gently. Add one-
t nth cubic centimeter of phenolphthalein indicator 
and s ufficient N/10 potassium hydroxide to pr oduce 
a definite pink color. The neutralization number of 
the fluid is determined by the number of milligra ms 
of potaSSium hydroxide added to the test sample to 
give this color. 

T est for sediment. Hydraulic fluid may be tes ted 
for sediment content by the following procedure 
which r equires the use of two clean test tubes and 
medicine droppers, and filter paper . Fill one tube 
2/3 full with a sample of fresh, filtered fluid of the 
same specification number as the fluid to be tested. 
F ill the second tube with an equal amount of the fluid 
to be tested. Shake both tubes vigor ously for 1/2 -
minute and then fill the medicine droppers with 
samples from each tube. P lace ten drops of each 
fluid on separate pieces of filter paper. If, after a 
comparison is made, the sample from the system 
shows an appreciable amount of sediment the sys tem 
should be drained, flushed, and refilled with fresh 
fluid. 

Hydraulic system service maintenance 

System installations for servicing. The tur ret 
hydraulic drives include service fittings for venting, 
for attaching pressure-test-gages, for opening and 
cutting off system lines, and for maintaining turret 
fl a me-seal of compartments and spaces. These fit
t ings have different locations in the different sys
tems and the schematic diagram for the hydraulic 
drive to be serviced should be refer red to. 

Venting of hydrauliC systems. HydrauliC syste ms 
whic h are not self-venting must be vented periodi
cally. Air in a system results in noise in pump, 
motor, or pressure pipe line, and causes irregular 
operation. To vent the system, operate the unit a nd 
open the air -vent valves (located at the system high 
points) until the escaping fluid ceases to have a 
frothy appearance. If the noise still continues it is 
an indication of mechanical trouble, and s hould be 
checked and corrected immediately. 

Gage fittings. Gage fittings consist of a gage con
nection boss and a gage plug . On pipes of large diam
eter , the gage connection boss is positioned on the 
pipe a nd brazed in place. Gage fittings on s mall 
diam eter pipes actually become part of the pipe in 
which they are installed. Connection lines are in
serted into opposite ends of the gage boss and are 
brazed in place. A 1/ 4-inch gage plug is scr ewed 
into the boss at all times except when a gage is in
stalled. 

Drain-plug fittings in pipe lines. Drain-plug 
fitt ings, as installed in the pipes of the various sys 
te ms, consist of a boss brazed to the underside of 
the pipe, and a plug threaded into the boss. The boss 
is undercut at the surface of contact with the pipe and 
per mits flush brazing. 
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Special shut-off valve arrangements. The tur 
ret hydraulic systems are equipped with shut-off 
valves which are at all times locked in either the 
OPEN or CLOSED position, depending on the line in 
which they ar e installed. 

Maint nance of valves. All valves must be 
handled car efully. If a valve is dropped, a par t 
vital to its dependable operation may be broken or 
deformed. Valves should be located where they are 
not exposed to damage from blows. They should be 
acceSSible, and it s hould be possible to open or 
close them fully. Valves should not be installed 
where they must carr y the weight, sag, or expan
sion of a line. 

Valves should be in the closed position during 
installation. Operating parts are less likely to be
come twisted, and areas of closure are protected. 
The pa cking in a new valve should be tightened after 
it has been in use a short time, but it must not be
come tightly compressed. 

Open and close valves slowly. Do not force the 
disc aga inst the seat. If a valve refuses to seat 
properly, open it slightly so that sediment on the 
s eat will be flushed away. If the valve still fails to 
s eat, the system must be shut down and the valve 
disassembled to locate and correct the trouble. 
Valves that have been shut when the system is hot 
should be tested for closure when the system has 
cooled. 

Inspect all valves regularly. Keep them locked 
in the position required. Never turn a valve knob 
or stem with a wrench. Valves should be tested 
four times a year . 

In disassembling, be sure that the valve is open. 
Do not use a long-handled wrench to release the 
valve . A few light hammer taps on a short wrench 
are more effective, and will not twist the valve. 

Use only the correct tools when reassembling 
a nd be s ure that the valve is in the closed position 
dur ing installation. Valve repair parts should be 
ordered by giving the manufacturer, serial number 
on the valve, its size and type, and the name (and 
number) of the part. 

Successful operation of a hydraulic system de
pends upon the proper operation of the valves in that 
system. The operator should know what valves must 
be open, and wha t valves must be closed. Always 
check the valve to make sure it is in the cor rect open 
or closed position before s tarting the system. 

Improper action of a hydraulic system can often 
be traced to faulty valve action. This is usually due 
to fo r eign ma tter in the valve seat, scoring or groov
ing of mating parts, or plugging of openings. As a 
result, the valve may stick, or may fail to close 
completely so that the system pressure is low, fluc 
tuating, or non-existent. 

The usual remedy for such conditions is to disas
semble the valve, clean all parts thoroughly, r eplace 
damaged par ts, and r eassemble the valve. 
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Leakage through a valve may be due to foreign 
matter , to scoring of the valve, or to distortion of 
the valve seat because the valve is not strong enough 
for the system. Regrind t-he valve or install a new 
seat. 

If the valve leaks through the stuffing box (around 
the packing gland), the gland must be s et up by tight
ening the gland nut. Do not t ighten too much or the 
stem will stick. It may be necessary to replace the 
packing to prevent leaking. If the stem does stick, 
the packing gland nut should be backed off slightly 
to release the packing . The stem may stick because 
it is rusty or dirty, and in need of a cleaning. 

If the valve has been opened too far and allowed 
to jam, it may be necessary to use a wrench, which 
should be applied carefully so that the valve seat 
will not be damaged. If the stem threads ar e str ipped 
or burred, r eplace the stem. Valve malfunction may 
be due to broken or weak springs. These should be 
replaced as soon as discovered. 

Flame-seal and oil-stop fitt ings. Piping which 
extends from one level to another, or through a tur
ret bulkhead, passes through flame - seal fittings 
which are designed to accommodate one or more 
pipes. When ins talling fla me-seal fittings on the tur
ret floor plate, first place a support s tool in position 
on the plate and r un a 1/B-inch fillet-weld around its 
bas e where it co mes in contact with the plate. The 
flame seal proper comprises two castings, formed 
to the pipe contour, held together with socket head 
screws, nuts, and lockwashers. Each half of the 
casting is bol ted to the support stool with socket head 
screws, nuts and lockwas hers. Sheet gaskets 1/ 16-
inch thick s eparate the fl ame s eal from the top of the 
support stool and the outs ide of the pipe. Mating sur
faces of the flame seal are coated with red lead at 
assembly. 

Flame seals installed in turret bulkheads differ 
from the floor seals in that they consist of three 
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pieces instead of two. Also, a support stool is not 
used. Mating surfaces of the flame seal are coa ted 
with red lead at assembly. All gaskets are tucked 
firmly into place before tightening the socket head 
screws. 

For all fittings, after the socket head screws ar e 
tightened, nuts are tack-welded in place. 

Precautions for hydraulic system dismantling and 
servicing 

SatisfactorUy operating hydraulic syste ms. Do 
not open hydrauliC systems which perfor m satis 
factorUy and which show no evidence of sludge, 
rust, or malfunction. Keep all cover nuts t ightly se
cured to discourage removal without good reason. 

Operating precautions - instructions for engi
neering assistance. Systems which are operating Wl

satisfactorily, and for which the trouble and correc
tion cannot be ascertained, must not be operated, ex
cept in emergency, until r eplacement can be made or 
until a representative of the manufacturer can be 
secured to make correct ion. If it is deemed advis
able to request a service engineer from the manu
facturer, the request must be accompanied by a 
complete r epor t about the abnormal characteristics. 
If parts are damaged, explain the phase of operation 
in which the casualty occurred. Such a report will 
facilitate r estor ing equipment to service . 

Ordering replacement par ts. When ordering re
placement parts for hydraUliC equipment, give the 
manufacturer, the manufacturer ' s piece number 
(from the piece), the ordnance number (fr om the 
drawing), and the name of the par t and a description 
of it. Inspect mating or attached parts for eVidence 
of damage. Order replacement par ts, similarly, if 
they are required. 
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Chapter 18 

L UBRICA TlON INSTRUCTIONS 

GE NERA L INST RU CTIONS AND INF ORMATION 

In order to give design performance, the many 
types of or dnance equip ment and mechanisms instal
led in the tur r et requir e regular applica tion of ap
pr opr iate lubricants. For proper lubrica tion of 
equip ment ranging from heavy-duty instruments, 
seve r a l kinds of oil, grease, and compounds mus t be 
applied at different specified times or interval s . 
Ever y moving component of automatic equipment 
used in the turret must be regularly and pr oper ly lu
br icated to ensure efficient turret opera tion. Re 
gardless of difficulty of access, a ll mechanisms must 
have proper lubrication at all times . It is vitally 
important that the instructions on the lubrica tion 
charts, in the preceding chapters, and in the follow
ing paragraphs be adhered to at a ll times . 

Turret lubr ication facilities 

All bearing surfaces and moving par ts of all tur 
ret assemblies have provision in the de sign for lub
r ication. T he access facilities include pr ess ur e 
fittings, greas e cups, cover plates, fill ing caps, and 
other devices, the positions of which are s hown on 
the lubrication charts. Certain fixtures and mecha
nisms have sump or reservoir a r r angements, and 
so m e are equipped with self-contained Cir culating 
sys tems. Moving parts within the hy draulic un its 
a re lubricated by the fluid which circula tes within 
the s ystems . Special fluid is prescribed in each in
stance for such systems. 

Selection of lubr icants 

The selection of lubricants for the various bear 
ing surfaces is based on design a nd s er vice us e. The 
oils, greases, compounds , and fl uids specified by the 
lubr ication charts are tabulated below. 

T AB LE OF PRESCRIB ED LUBRICANTS 

LUBRICANT NAME 
P RESCRIBED 

SYMBOL 

MIL-L - 15016 Lubrica t ing Oil , General P urpose 
MS 3042 , MS 3150 

MIL -0-B082 Oil , Lubricating , Air craft Engine 
MS 1065 

51F21(Or d) Fluid, Power T ransmission 

TABLE OF PRESCRIBED LUBRICANTS (cont) 

LUBRICANT NAME 
P RESCRIBED 

SYMBOL 

51F23(Ord) Fluid , Hydraul iC 

MIL -G-16908 (BuOrd) Grease, Bearing 

MIL-L-3 503 

MIL-L-3572 

Lubricating Oil, Preservative , Light 

L ubricant, Colloidal Graphite in Oil 
(Grade C - Heavy) 

NAVORD OS 1400 Lubr ican t , Worm Gear 

MIL -L-7866(Aer) Lubricant , Molybdenum Disulfide 

MIL-L-16785{BuOrd) L ubricat ing Oil, Breechblock 

Lubricant r efer ence infor ma tion. All ma terials 
of the above list a r e des cribed and their limiting 
character istics a nd purposes are defined, in "Lubri
cation of Ordnance Equipment, Or dnanc e Data 3000 
Revis ion B ." T his publication is a r eference book of 
general information prescribed for lubr ication care 
of the 16-inch turrets . 

Adulter ants 

Detection of har mful adulterants. For the pur 
pose of sabotage , a wide var iety of soluble, corrosive, 
gumming, a nd gener a lly harmful agents may be added 
to lubr icating oils and compounds . The detection of 
soluble adulter a nts in petroleum products requires 
tests that can be perfor med only by tra ined personnel 
with appropriate tes ting equipment. However , if 
there ar e indications of the presence of solid insolu
ble abrasives s uch a s emery, carbor undum, silica, 
pumice, etc. , detection may be made by diluting a 
drain sample of the oil or gr ease with sever a l vol
umes of gas oline (or solvent P-S -661) and filter ing 
the mixture t hrough chamois. If the presence of 
harmful agents in any lubr icant is s uspected, do not 
us e it. Oper a te the equipment with an approved s ub
stitute of known purity. For the es s ential purity of 
hydraulic fluids, r efe r to chapter 17. 
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PRINCIPLES OF GOOD LUB.RICATING P RACTICE 

Effective and efficient lubrication maintenance 
depends on certain fundamental principles anti prac
tices indicated in the following para graphs: 

Function 

The primary purpose of a lubricant, whether oil 
or gr ease, is to maintain an unbroken oil fil m be
twe en the surfaces of moving a nd stationary elements 
or moving parts. The oil film is intended to reduce 
fric tion and thus prevent excessive heat and rapid 
wear . Another function is to protect the s ur faces 
fro m moisture, fumes, and acids -- thus preventing 
rus t and corrosion. To apply and maintain the re
qu ir ed oil film, various types of devices are incor
porated in the turret mechanisms. 

F requency 

The lubrication charts prescr ibe application of 
lubricants at regular periods. The periods are 
given as " Da ily," "Weekly," and " Monthly," or 
with alternative "period of oper a tion." In addition, 
other per iods are designated on the char ts or in the 
ins tructions of preceding chapters for certain parts 
or mechanisms as "Before operating," "Before 
firing," "Before assembly," "After firing, " and 
" At overhaul." These pres cribed intervals are es
sent ial to good oper ation and pr eservation. 

Distr ibution 

Unless the lubricants are properly distributed 
over the bearing surfaces, the parts may become 
galled or scored, and in some cases beco me seized 
or frozen. To ensure adequate distr ibution of lub 
ricants, the equipment should be exer cised dur ing 
or immediately after lubrication. This obvious ly 
does no t apply to elements which r equire the a ppli
cation of oils or compounds only after the gun is 
fir ed. 

Lubricant distribution obtained by exercis e is a 
de s ign featur e of the bearing, gear hOUSing, oil bath 
sump, and pump supply system details of most 
mechanisms. These design features comprise 
grease grooves in bearing surfaces, oil scoops or 
traps in gear hOUSings, and pressure supply pump 
and pipe distribution. 

Lubr ication of antifriction bear ings 

The fundamentals of lubrication of antifriction
type bearings (ball and roller bearings) vary greatly 
fr om those involved in the lubrication of other bear
ing surfaces (sleeve and sliding types). In the latter 
type bear ing, the journal load is suppor ted by an oil 
film . T he maintenance of this film under var ious 
speed, load, and temperature conditions influences 
the selection of the type of lubricant and the method 
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by which it is to be applied. With antifric';ion bear
ings , the high unit pressure existing on the very 
small contact surfaces of the ball or roller te nds to 
break the oil film and make the formation and main 
tenance of an unbroken oil film impracticable . The 
load is supported directly by the balls and rollers, 
and races which are in direct metal-to-metal con
tact with the moving elements of the equipment. 

Because an unbroken oil film does not exist be
tween conta ct surfaces of the balls or rollers and 
their races, the ability of these parts to support 
heavy loads is due to deformation or flexing action 
within the ball or roller. This continual flexing 
action generates heat which, if not dispelled by lub
ricants , would cause rapid wear and serious damage 
to the entire bearing assembly. To dispel this heat, 
the lubr icant must be of a type and consistency to 
provide a proper lubricating film between the balls 
or rollers and the separators or cages. The lubr i
cant must prevent rust or corrosion of the bearings 
and isolate them from dirt, water, and other foreign 
matter. 

Any scratching, etching, or other destructive 
action, on the surfaces of the races, baUs or rollers 
of antifriction bearings, rapidly destroys their load
carrying ability. Great care must be taken when 
clea ning, handling, packing, ins talling, and servicing 
all types of such bear ings. 

Oil used to lubricate antifriction bearings should 
be drained as soon as it becomes dirty, which indi
ca tes the presence of foreign matter . The bearings 
a nd related parts should be flushed with mineral oil 
and again drained before new, approved lubricant 
is applied. If the approved lubricant is grease which 
cakes or becomes dirty, flUShing with mineral oil 
will not be sufficient to completely remove the grease. 
It will be necessa ry to remove the bearing, im merse 
it in solvent Navy Specification P-S-661, and r otate 
the balls or rollers until the old grease is completely 
removed. Cover the bearing assembly until ready to 
install. Apply a few drops of light mineral oil sym
bol 3042 to the moving parts of the bearing before 
pa cking it with grease. When packing the bearing at 
reassembly, apply absolutely clean lubricant to each 
ball or roller and use the fingers to force the grease 
into and ar ound each part. It is essential that all 
bear ing parts r eceive a light coating of lubricant. It 
is not essentia l to completely fill all bearing cavities; 
most bear ings operate cooler and last longer if not 
comple tely filled with grease. To pack the bear ing 
properly, use only one-half to two-thirds of the 
a mount it would take to fill all openings in the bea r
ing assembly completely. This will permit lubricant 
expansion caused by the churning action of the parts. 
Unless provision is made to compensate for such ex
panSion, the parts will overheat and oil seals will 
become distorted. 

Caution must be used in the application of grease 
with the pressure gun because of the danger involved 
in overpacking the bearing ass emblies. 
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There are exceptions to these general rules for 
grease lubrication of antifriction bearings: for ex
a mple, deck lug bearings should be completely filled 
with grease at all times. 

Excessive lubrication 

Many lubricating pOints of the or dnance installa
tion have limited capacity for lubricants. Sparing 
application is required, though in some instances the 
application must be frequent. Excessive lubr ication 
ca n cause serious damage in addition to the exuding 
grease and oil. This is particularly true of tur ret 
electrical installations. Excess oil and greas e destroy 
the insulation of power and communication leads, 
cause malfunction of switches and solenoids, a nd ruin 
motor armatures. All motors must be sparingly lub 
ricated, and the excess lubricant accumulation in 
motor cases and at the grease retaining basins of 
main shaft bearings of some designs must be r e
moved by opening the drains at least once a month. 

Enclosed gear boxes with provision for oil -bath 
lubr ication will overheat and may cause splash pene
tration into adjacent switch and motor units if the 
lubricant is added above design level. All such units 
are equipped with high- and low-level trycocks or 
plugs, or an oil gage. Units to which these instruc
tions particularly apply are the motor base bear ing 
brackets of the parbuckling gear asse mblies, the 
rammer r eduction gear, and the projectile r ing pin
ion drive speed reducers. 

Cleanliness 

When handling, applying, and storing lubr icants, 
the importance of cleanliness cannot be overstressed. 
Because the lubricant comes into direct contact with 
the bearing surfaces of moving elements, the pres ence 
of foreign matter in the lubricant will quickly cause 
ser ious damage to the vital parts. To pr event such 
damage by contaminated lubricants, the following 
rules must be observed: 

1. Always use clean, fresh lubr icants when re
filling oil or grease reservoirs and when applying 
gr eases or compounds to bearing s urfaces. 

2 . Always make sure that the lubrication guns 
and equipment, as well as the hands, ar e free from 
dust, dirt, chemicals, moisture, or other foreign 
substances. 

3. In the instance of disassembled grease- lub 
ricat ing bearings, the old grease must be completely 
r emoved, and the bearings and housings must be 
washed thoroughly before the fresh grease is applied. 

4. Always store unused lubricants in waterproof 
and dustproof containers with the cover securely 
seated. 

LUBRICA TION INSTRUCTlONS 

Preservation 

Many of the parts of the gun, the slide, the power 
drives, and the control and securing devices of the 
turret installations are exposed finished-steel sur
faces that cannot be preserved by painting. "Easy 
victims" for rust corrosion, they must be constantly 
observed and coated with prescribed lubricants of 
other pr eservatives. This lubrication prinCiple ap
plies pa rticularly to "After firing" application of 
preser vative coating to the bore and powder chamber, 
all br ight work of the breech mechanism, and the ex
posed portion of the gun slide. It is not sufficient 
merely to apply the preservative coating. The sur
faces must first be thoroughly cleaned, and all finger 
and hand impressions must be neutralized and wiped dry. 

Substitution 

The most important principle of good lubrication 
practice is consistent adherence to the lubricating 
plan. More damage can be done to ordnance equip
ment by mistaken judgment in selection of lubri
cants than will occur if the lubricant is omitted. 
Careless substitution can cause serious casualties 
a nd will result inevitably in poor performance. Sub
stitution of a heavy lubricant (or one not proper for 
expected cold weather) in housed mechanisms that 
ar e lubricated by oil bath will groove the lubricant, 
resulting in damaged gear teeth and overheated, 
galled, and seized bearings . Similarly, substitution 
of grease for the light preservative oil in sight and 
gun a ttachment mechanisms will cause signal error 
in the s haft transmission system due to frictional
torque. Avoid trouble by always using the lubricants 
prescribed by the lubrication charts. 

Temperature variations 

The oils, greases, and compounds specified on the 
lubr ication charts are for use under all normal oper 
ating conditions and temperatures. In extremely cold 
weather, so me of the greases and oils ma y congeal to 
a point which precludes sa tisfactory application, dis 
tribution, and operation. When this occurs, the parts 
affected and the associated oil grooves, reservoirs , 
feeding channels and fittings should be thoroughly 
cleaned . Car e must be taken to prevent trapping of 
appreciable quantities of any cleaning fluid in the 
operating mechanism . Where internal grooves can
not be reached fo r manual cleaning, light oil should be 
injected at the lubrication point. After application of 
the light oil, the equipment should be wiped dry and 
liber a lly coated with a light mineral oil to pr ovide 
adequate lubrication. The oil should be one which 
will not congeal to a point where adverse operation 
effects may be encountered. Such application must 
be r epeated more fr equently than prescribed by the 
char t. Systematic inspection must be made at regu
lar intervals to ensure that there will be no rusting 
of working parts. Immediately upon return to regions 
where operation tempera tures are within the higher 
ranges, the original specified lubricants should be 
restored. 
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LUBRICATION CHARTS 

Detailed lubrication instructions for all turret 
assemblies a r e given on the series of lubrication 
charts listed be low. The char ts are designed to en
s ure t hat no lubrication point will b e mis sed, and 
t hat the fr equency of lubrication will be adequate 
under all service conditions. 

Lubr ication Charts For 
16-Inch 3-Gun Turrets U.S.S. IOWA Class 

Name of Assembly 

Breech mechanism 
Slide 
Deck lugs 
Elevating gears 
T r aining gear , above electric deck 
T raining gear , above pan floor 
Rammer 
Projectile ring 
Parbuckling gear 
Projectile hoist 
P owde r hoist, car, and hoist indicator 
P owder hois t, upper end of trunk 
P owder hoist, moto r and speed gear 
Powder holst , control stations and 

lowe r end of trunk 
Sight station 
Sight stations and shafting 
Rangefinde r s tand 

Detailed lubrication features 

Drawing 
Number 

252446 
252447 
252448 
252449 
252450 
25245 1 
252452 
252453 
2524 54 
252455 
252456 
252 457 
252458 

252459 
252460 
252461 
252 462 

L ubrication features of a ll ordnance assemblies 
include p ressure grease fi ttings, grea se cups , and 
lubricant r eservoirs in addition to lubricant circu
latin g s ystems. Some assemblies have special fit 
tings or feat ures, described in the following para
graphs, for application of the prescribed lubricant. 

Breech mechan ism. Refe r to the applicable lu
brication chart and to the special lubrication instruc 
tions given in chapter 3. T he s alvo latch mechanism, 
the breec h plug forward and rear bearings, the gas 
e jector bearing pin, the rotation ca m rollers , and 
othe r parts requiring daily lubrication are oil can 
lubrication pOints, some of which are equipped with 
l:>all -check fittings. 

Gas check pads. Lubricate with molybdenum di
sulfide, MIL- L-7866 (Aer), as follows : 

1. Remove all foreign matt er [rom the surfaces 
of the pads with a clean dry cloth. 

2. Sprinkle the molybdenum disulfide over all 
pa d surfaces and rub it in thoroughly with a clean dry 
c loth coated with the dry lubricant. 

3. Examine pads at periodic intervals and lu
bri ate as noted above when required . 
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CAUTION: Neopr ene gloves should be worn while han
dUng the d ry lub r icant. P rolonged contact with the skin 
may cause dermatitis (inflammation of the skin). 

Slide. Refer to the applicable lubrication chart 
a nd 10The special lubr ication instructions given in 
chapter 4. T here a re numerous oil can lubrication 
pOints suc h as the plunger cover latches, and t he 
differential indicator r od brackets. 

Deck lug. Refer to the applicable lubrica tion 
char t a nd to the special lubrica tion instructions 
given in chapt er 4. T he trunnion radial and thrust 
bear ings ar e lubricated through tubing connected to 
a manifold block mounted on the trunnion cover 
pla te . T his block is provided with four pressure 
grease fittings. 

Elevating gea r . Refer to the a pplicable lubri 
cation c har t a nd to the special lubrication instruc
tions given in chapter 5. There are numerous o il 
can lubrication pOints such as the handles on the 
control handwheels, the response gear coupling, a nd 
t he r oller and plunger of the danger zone cutout 
switc h. The power dr ive fl exible couplings are lub
rica ted by re moving two socket head plugs from the 
coupling and then filling the unit. 

Training gear . Refer to the applicable lubrica
tion charts a nd to the special lubrication instruc
tions given in c hapter 6. 

Ele ctr ic de ck. Oil can lubrication pOints include 
the control handwheel handles, the neutral r eturn 
ha nd pump handle , and the plunger and roller of the 
danger zone cutout s witch. 

Pan floor . Oil can lubrica tion points include the 
power-off brake linkage and shoe pins. The power 
drive flexible couplings and r esponse gear upper 
bracket ar e lubr ica ted by removing socket hea d plugs 
and then fill ing t he unit. 

Rammer. Refer to the applicable lubrication 
char t and to the special lubrication instructions 
given in chapter 10. Oil can lubrication points are 
numerous a nd include the control lever pivot, con
trol shaft bracket link, and linkage housing s eal and 
clevises. The sprocket wheel roller bearings are 
lubricated through tubing connected to a manifold 
block loca ted in the turre t officer's compartment . 
This block is provided with pressure grease fit tings. 

Projectil e ring. Refer to the applicable lubrica 
tion char t and to the spec ial lubrication instructions 
given in chapter 7. T he a uxiliary pump, response, 
a nd electr ic motor couplings are lubricated by re 
moving socket head plugs and then filling the uni t. 

Parbuckling gear. Refer to the applicable lubr i
cation chart and to the special lubrication instruc
tions given in chapter 8. The shaft bearing units are 
l ubricated by removing plugs and then filling the 
units . 
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Proj ectile hoist. Refer to the applicabl e lubrica
tion chart and to the special lubr ica tion instructions 
given in chapter 9. Oil can lubr ication points are 
numerous and include the rack pawl s haft a nd plung
er s , tube pawl control mechanism, bell cranks, con
trol handle bearing and solenoid plunger, a nd cradle 
la tch operation shaft. The motor flexibl e coupl ing 
is lubr i ca ted by removing the socket head plug and 
then fill ing the unit. 

Powder hoist. Refer to the applicable lubrication 
cha rts and to the special lubrication instr uctions 
given in chapter 11. 

Powder car and indicator mechanis m. Oil can 
lubrication pOints include the dumping trays handle 
latches and the lower switch lever. 

Upper door, door locking mechanism s heave a nd 
safety latches. Oil can lubrication points are num
erous and include the dog locking mechanis m, selec
tor lever and control lever brackets, saiety latch 
brackets, and the locking dog opera tion l inkage. 

Motor and speed gear assembly . Oil can lubri
ca tion points are numerous and include the external 

L UBRICATION INSTRUCTIONS 

cam links and speed gear control linkage, the servo 
s elector l inkage , and the va lve control linkage a nd 
brackets. T he motor and speed gear flexible coup
l ing is lubricated by r e moving the socket head plugs 
a nd then fill ing the WIitS. 

Control stations and lower door . Oil can lubri
cation points are numerous and include the lower 
door sheaves , the lower door latch mechanism, the 
upper door dog operating mechanism, the starting 
lever, and the lower door limit switch levers . 

Sight. Refer to the applicable lubr ication charts 
and to the special lubr ication instructions given in 
chapter 13. Oil can lubrication points include the 
pointers' and trainers' handwheel handles a nd s eat 
pedestals, the telescope locking deVices, and a djust
able couplings. 

Rangefinde r stand . Refer to the applicable lub
rication char t and to the special lubrication instruc 
tions given in chapter 14. Oil ca n lubrication pOints 
include the operator s' s ea ts, and the hood shutter
operating handwheel shaft bearingS. 
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Chapter 19 

TOOLS AND ACCESSORlES 

GENERAL DESCRIPTION 

Turret equipment identified in this chapter com
prises tools and accessories for servicing, adjusting , 
testing, and replacing parts of the or dnance installa 
tion. This equipment includes all devices required 
to secure and maintain alignments, verify pOSitions, 
make repairs, replace parts, and perform ''trouble 
shooting" tests. Included are items of special design 
and limited, specific use. All other items are stan 
dard, general-purpose tools of stock design a nd is sue. 

§pecial eq1Jjpment 

Wrenches, screw drivers, test outfits, gun tools, 
and other items designed to perform a particu lar op
eration or to hold or assemble, load, and test a sin 
gle unit or class of eqUipment, are "special tools and 
accessories." They are identified and listed unde r 
that category in the listings of the following pages. 
Use of each item is limited to performing the opera
tions for which it was designed. 

Standard eql!%pment 

Hammers, pliers, grease guns , adjustable s pan 
ners, socket wrenches, and all similar stock items 
are "standard tools and accessories . " They are 
intended for use in servicing any turret installation. 
All such items are identified in the following pages 
under the lists of "standard" tools. 

Identities 

Each tool is identified by an ordnance drawing 
part number (Navy Bureau of Ordnance), of Federal 
Standard Stock Catalog number, or an Item number 
of the Catalog of Navy Material. These identities 
are stamped or cast on the device or on an attached 
metal tag. 

Iypes 

16 -Inch turret ordnance tools and accessories 
include var ious types of equipment, mos t of which 
are manually operated. Some equipment comprises 
engineering instruments and others a r e ordnance 
:rigs fo r IOWA class turrets. All are classified in 
one of the following categories: 

Ammunition handling equipment 
Conditioning and preservation equipment 
Ser vicing tools and accessories 
Disassembly tools 
T est and exercise apparatus 

Ammunition handling~ql!%pment. Two gr oups of 
accessories are provided for handling powder and 
projectile units. These are Bureau of Ordnance items , 
identified in this chapte r , and other items of Bureau 
of Ships cognizance. Bureau of Ships accessories 
inc lude ammunition loading trunk fi ttings , portable 

beams and Sheaves, fixed whip hOists, monorail 
t rolley-type conveyors and chain hOists, and other 
accessories and devices specially designed for serv 
ing ammunition to the turret magazine and projectile 
stowage. 

Bureau of Or dnance equipment complements that 
of the Bureau of Ships. It comprises powder tank 
and projectile handling trucks, projectile carriers, 
powder tank carriers, and similar devices required 
for t ransporting ammunition when stowing. 

Conditioning and preservation eq1Jjpment. Prin
cipal tools and accessories for conditioning and p r e
serving the ordnance installations are the gun mainte
nance items. These are the bristle sponges fo r c lean
ing the bore and powder chamber, the plug ga ge for 
locating constrictions in the bore, and the lapping 
head fo r removing such constrictions. They are 
supplemented by the tompion and muzzle cover which 
protect the gun interiors from weather. 

Servicing tools and accessories. A large number 
of special and standard tools and accessories are 
provided for se r vicing the ordnance installation. This 
equipment comprises all items required for filling 
and charging the assemblies with liquid and air, all 
items for lubricating, and other devices for aligning 
and securing. A broad class of equipment, it is iden
tified throughout the listings of the following pages. 

The use of such items as the recoil and counter re 
coil system pneumatic and fluid charging apparatus 
comprising the portable pipes, funnel, and pump 
(pages 19 -11 and 19- 12), and the wrenches and tools 
employed in charging and during performance of 
"running _in" operations. 

Disassembly tools . Most of the standard tools 
and many of the special items are provided for pur
poses of dismantling and reassembling the ordnance 
installations when mak ing adjustments, repairs, and 
r eplacements. This class of equipment includes hy
drau lic packing tools and socket wr enches, spanner 
wrenches , and othe r special devices for pulling and 
inserting the s ealing elements of high pressure com
ponents. 

Test and exercise apparatus. A group of impor
tant test and exercise accessories are identified in 
the following pages. This equipment includes hydrau
lic gage devices , fi re control a lignment and dial a ccu 
racy check ing equipment, and other items. The use 
of eqUipment of this class is spec ified in applicable 
chapters. 

INSTRUCTIONS 

General 

Special tools and all accessories are designed for 
specific applications and should not be used for other 
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purposes. Standard tools are for conventiona l use 
according to the inst ructions of the office r in charge. 
Use wrenches only when they fit the parts precisely, 
to avoid damaging t he parts and wrenches . Do not 
abuse tools ; proper fit of tool and engaged part mini
mizes wear and possibility of br eakage. Improper 
fit may res ult in damage to both the tool and the en
gaged part. Also failur e of an over -s t ressed tool 
may result in personal injury. Tools and accessori es 
must be kept clean, properly lub r icated, and in good 
working order. They s hould be c leaned and lubri
cated, and returned to the s towage box immediate ly 
after use. Storing instructions are given in the next 
column. 

Qperatigg precautions 

When using any type of tool or acc essory which 
has mor e than one application, be certain that the 
tool fits properly. Use of spanners and wrenches 
which are not exact fits will result in damage to the 
tool and to the part being worked on, and may result 
in injury to pers onnel. Use of pressure gages or 
other test apparatus of improper capacity may result 
in destr uction of such apparatus . Improper fit of 
packing guides and oil seal leaders may res ult in 
damaged packings and oil seals. These tools must 
be handled with great care to prevent nicks and burrs 
which would damage a piston rod or cause a new pack
ing or oil seal to leak. Before applying force to any 
rotating tool or wrench, examine the threads for the 
proper direction of r otation. Open-end wrenches 
must be applied with the direction of pull toward the 
short jaw. A steady, even application of force is 
preferable to a jerk or a sudden surge. 

Paint or other pr otective coating on tools should 
be renewed whenever it wears thin or becomes brok
en. Unpainted or bright s urfaces should be protected 
with medium preservation lubricating oil MIL-L-3150 
at all times. 

Se r vice operations which require any type of rig 
ging should be carefully planned in advance . All r ig 
ging must be adequate and secur e to prevent break
age or s lippage which might caus e damage to tools 
or mechanisms, and injur y to personnel. Tapped 
holes for eyebolts a r e provided for hoisting most 
heavy eqUipment. Where this provis ion is made, 
such equipment should be used in prefer enc e to block
ing and cribbing. 

Threaded, hinged, s liding, and te lescoping tools 
and acces sor ies, as well as gages, s hould be exer
cised per iodically to prevent rust formation, corro
sion, and accumulation of dirt which might eventually 
make the assembly useless . 

Afte r tools have been used, return them to their 
deSignated position in the turret tool box, spare parts 
box, or storeroom as the case may be. Place point 
ed, edged , and fr agile tools in racks of compartments 
so that they cannot be damaged by contact with other 
tools. 

19-2 

Stor!Dg 

Preservative materia ls must be applied over 
clean surfaces. All tools must be cleaned thorough
ly before storing. Use a Navy-approved solvent and 
a wire brush to r emove dirt from metal surfaces. 
Dry cleaning s olvent, Navy (Fede ral) Specification 
P-S-661, stocked by F ederal Standard Catalog No. 
51-C-1326-75 in 50- to 55-gallon drums is recom
mended for general use in the cleaning of tools and 
accessories. Commer cially available materials 
s uch as Stoddard Solvent and Varsol meet this ape 
cification. 

After tools and accessories have been thor oughly 
cleaned, those which are s ubject to corrosion are 
not to be handled again with bare hands . Clean cot
ton or leather gloves should be wor n to prevent con
tamination of the cleaned surfaces with perspiration. 

Moisture must be removed from the s urfaces 
that are to be coated or othe rwise t r eated with pre 
servative. The prefe rred methods of drying are: 

1. Air-drying by compressed air 

2. Oven drying 

3. Wiping thoroughly 

Choose t he proper prese rvative material and 
application method for the tool being stored . The 
preferred methods of applying preservative are: 

1. Dipping 

2. Spraying 

3. Brushing 

4. Flowing the coat ing on 

5. F looding or immers ion 

The preservative material must be applied immedi
ate ly after cleaning. 

Place all instruments in waterproof cases pro
vided fo r the purpose , or wrap them in waterproof 
material before s to ring. 

Keep tools and access or ies which have rubber 
elements out of dir ect s unlight and away from ex
cessive heat. Do not permit oil or solvent to come 
into contact with rubbe r . 

When pr epar ing tools and accessories fo r indefi
nite s torage , follow one of the recommended methods 
of preservation. The mate r ial app lied must provide 
s atisfactory protection over a long period of time, 
and be of a type which permits eas y removal. 

When tools are removed from storage, clean all 
preservative mater ial from the tools and lubricate 
them with light oil. 
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TOOL NAME 

SPECIAL 
TOOU; AND 

ACCESSORIES 

Bris tle sponge 
(bor e) 

Bris tle sponge 
(chambe r) 

Section handle 

Bristle s ponge 
canvas cap 
(bore ) 

TOOLS AND ACC ESSORIES 

TAB LE 19 -1. GUN TOOLS AND ACC ESSORIES 

DESIGN 
IDENTITY 

8-Z-854 

8 -Z-823 

8-Z -825 

8-Z -855 

USE 

Clean the bore of 
the gun 

C lean the powde r 
chamber 

With bore lapping 
head or similar 
accessories 

Protect bristle 
sponge (8-Z-854) 
when not in use 

ILLUSTRATION 

19-3 
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TOOL NAME 

T ompion 

Bristle sponge 
canvas cap 
(chamber) 

Bore plug gage 

Bore lapping 
head 

19-4 
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TABLE 19-1. GUN TOOLS AND ACCESSORmS (cont) 

DESIGN 
IDENTITY 

49830 

8 -Z-849 

52120 

SK. 12032 

USE 

To seal the muzzle 
end of the bor e when 
the gun is not in use 

Protect bristle 
sponge (8- Z - 823 ) 
when not in use 

Check gun bore 
fo r constrictions 

Clean bo re and 
rifling of the gun 

ILLUSTRATION 
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TOOLS AND ACCESSORIES 

TABLE 19-1. GUN TOOLS AND ACCESSORIES (cont) 

TOOL NAME 

Canvas cap 

Gun captain's 
(base) sleeve 

Gun captain's 
(cover) sleeve 

B reech 
mechanism 
tools: 

DESIGN 
IDENTITY 

Fabricate 
locally 

440598 

440599 

Lifting bolt for 50266-18 
Mason valve 

Socket wrench 50266-20 
for Mason valve 

USE 

In addition to 
tompion to cover 
gun muzzle 

To protect gun 
captain's arm when 
wiping mus hroom 
after fir ing 

To protect gun 
captain' s arm when 
wiping mushr oom 
after firing 

Re m Oving the 
main valve 

Adjusting t he valve 
(air pres s ure) 

ILLUSTRATION 

19- 5 
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TABLE 19 -1. GUN TOOLS AND ACC ESSORIES (cant) 

TOOL NAME 
DESIGN 

IDENTITY 

Vent cleaner 8 -Z -901 -9 
and priming bit 

Primer seat 8-Z-901 - 10 
cleaner 

Primer vent 8-Z-901 - 12 
cleaner 

Handle for 8 - Z -901-11 
primer seat 
and vent cleane rs 

19-6 

USE 

C leaning the hole 
drilled through the 
mushroom :md s tem 

Cleaning the primer 
s eat (mushroom 
s tem) 

Cleaning the mush
r oom vent ho le 

Turn primer seat 
and vent cleaners 

I LLUSTRATION 
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Too~ AND ACCESSORIES 

TABLE 19-1. GUN TOOLS AND ACCESSORIES (cont) 

TOOL NAME 

Wrench for 
mushroom nut 

DESIGN 
IDENTITY 

8-Z -905-2 

Spanne r wrench, 8-Z -918-4 
face type 

Spanner wrench, 8-Z-918-5 
face type 

Removable 
primer seat 
wrench 

Removable 
p r imer seat 
wrench box 

P acking bolt 
3;nd plug 

" 

8-Z -922 

8-Z-857 

8-Z -954 

USE 

T ighten and loosen 
nut on end of 
mus hroom stem 

Re moving and 
r eplacing mushroom 
primer seat 

T o hold the 
removable primer 
s eat wrench when 
it is not in use 

Sealing air duct 
in s c rew box liner 

ILLUSTRATION 

19 -7 
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TABLE 19-1. GUN TOOLS AND ACCESSORIES (cont) 

TOOL NAME 
DESIGN 

IDENTITY 

Pack ing gun 8-Z 966 

Hydr aulic 12-Z-339 
grea s e gun 

Mushroom 26563 -2 
s t em protecting 
cap 

Spanner 
wre nch 

P in 

19 -8 

8-Z-910-8 

8-Z-911-4 

USE 

Sealing air duct 
in screw box liner 

Gun lubrication 

Protect mushroom 
stem when firing 
lock is r emoved 

Removal of firing 
pin assembly 

Adjust c ocking 
lever spring 
tension 

ILLUSTRATION 
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TOOL NAME 

Exercise 
il£!cessories : 

Muzzle sheave 
rig, backing out 
rammer 

Backing out 
rammer 

Hi -inch Drill 
Projectile 
Mk 2 

Drill powder 
bag 

P owder tank 
Mk 4 Mod 0 
Mk 4 Mod 1 
Mk 8 Mod 0 

TOOLS AND ACCESSORIES 

TABLE 19-1. GUN TOOLS AND ACC ESSORIES (cont) 

DESIGN 
IDENTITY 

2:3 6161 

236162 

267650 

245791 

22761 2 
330100 
562265 

USE 

Re move drill 
projectiles seated 
in the gun 

Remove dr ill 
projectiles s eated 
in the gun 

Turret practice 

Turret practice 

Containe r for 
drill or service 
powde r bags 

ILLUSTRATION 

19-9 
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TOOL NAME 

P owder 
unloading tool 

Repriming 

Hand 
rammer 

Shell eye 
bolt Mk 2 

19-10 
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TAB LE 19-1. GUN TOOLS AND ACCESSORIES (cant) 

DESIGN 
IDENTITY 

49401 

8-Z - 931 

8-Z - 883 

66346 

USE 

To remove powder 
bags from powder 
tanks or gun chamber 

Insert primers, live , 
or dummy, in firing 
lock 

Seat projectiles , 
live or dummy, 
in gun 

Pulling projectiles, 
live or dummy, 
out of gun 

ILLUSTRATION 
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TOOL NAME 

SPECIAL 
TOOLS AND 

ACCESSORIES 

Funnel 
asse mbly 

Funnel 
adapter 

Liquid 
charging 
pump 

Portable air 
p ipes (123 
inches long) 

Portable air 
pipes (123 
inches long) 

TOOLS AND ACCESSORIES 

TABLE 19-2. SLIDE TOOLS AND ACCESSORIES 

DESIGN 
IDENTITY 

8 - Z -801 

8-Z - 801 - 3 

11821 8 

232385 -1 

232385 -2 

USE 

Charging 
counterrecoil 
liquid system 

Charging 
counterrecoil 
pneumatic system, 
right and center guns 

Charging counter
recoil pneumatic 
s ystem, left gun 

ILLUSTRATION 

19 - 11 
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TOOL NAME 

P ortable 
liquid pipes 
(93.50 inches 
long) 

Liquid pump 
gage as sembly 

Liquid pump 
stand 

Slide servicivg 
tools: 

C ounterrecoll 
plunger support 
and stop 

19 -12 
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TABLE 19-2. SLIDE TOOLS AND ACCESSORIES (cont) 

DESIGN 
IDENTITY 

232384-1 

164698 

118768 

236064 

USE 

Charging 
c ounterrec oil 
liquid system 

Liquid pressure 
gage fo r charging 
pump 

Stand fo r liquid 
charging pump 

When r emovi ng 
counterrecoil 
plunger packing 

ILLUSTRATION 
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TOOL NAME 

Special screw 
driver assembly 

Sc r ew driver 
blade (1. 50 
inches wide) 

Socket spanner 
wrench 

Diaphragm 
guide 

Socket wrench, 
handle type 

T OOLS AND ACCESSORIES 

TABLE 19-2. SLIDE TOOLS AND ACCESSORIES (cont) 

DESIGN 
IDENTITY 

8-Z-909-
5, 7, 8 

8-Z-909- 9 

8-Z-948-1 

8-Z-949-2 

8-Z-955-1 

USE 

Gene r al maintenance 
a nd repair work 

Used with handle 
of screw drive r 
assembly 

T ighten or loosen 
counterrecoil valve 
assembly gland 

As sembling 
diffe rential cylinde r 
diaphragm in safety 
gage plate 

Tighten or loosen 
r ecoil cylinder 
strap bolts 

ILLUSTRATION 

19 -13 
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TABLE 19 - 2. SLIDE TOOLS AND ACCESSORIES (cant) 

TOOL NAME 
DESIGN 

IDENTITY 

Spanner wrench, 8 -Z-955-2 
hook type (7.375 
inches radius) 

Spanner wrench, 8- Z -955-3 
hook type (8.375 
inches radius) 

Face spanner 8-Z-955-6 
wrench 

Face spanner 8-Z-960-1 
wrench (5.75 
inches diameter ) 

Face spanner 8-Z -960-2 
wrench (8.25 
inches diameter) 

Face spanner 8-Z-960-3 
wrench (3.50 
inches diameter) 

19-14 

USE 

Tighten or loosen 
recoil cylinde r 
piston rod nut 

Tighten or loosen 
recoil cylinder 
head nut 

Tighten or loosen 
depression buffer 
piston packing gland 

Tighten and loosen 
yoke rod nuts 

Tighten and loosen 
depression buffer 
gland nut 

Tighten and loosen 
e levation buffer 
gland nut 

ILLUSTRATION 
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TOOLS AND ACCESSORIES 

TABLE 19-2. SLIDE TOOLS AND ACCESSORIES (cont) 

DESIGN 
TOOL NAME IDENTITY 

Face spanner 8-Z -960-4 
wrench, barrel 
type 

TOOL NAME. 

Standard tools 

Adjustable angle wrench! 

Pin spanner wrench 
(6 .0 in. diamete r ) 

Face spanner wrench 

Engineer's single head 
wrench (open end, 
1-7/8 in.) 

Engineer's single head 
wrench (open end, 3 in. ) 

Engineer's double head 
wrench (open end, 1-7/16 
a nd 1-5/8 in.) 

Engineer's double head 
wrench (open end, 1-13/ 16 
and 2 in.) 

Engineer's double head 
wrench (open end, 2-1/ 4 
and 2-5/8 in. ) 

Call screw wrench 
(5/8 in. ) 

USE 

Tighten and loosen 
slide seeuring pin 
adapter 

DESIGN 
IDENTITY 

12-Z-706-9 

12- Z -713 - 0114 

12-Z -714-0137 

12-Z-721 -14 

12-Z -721-17 

12-Z-721-37 

12-Z-721- S9 

12-Z -721 - 40 

12 -Z-723-9 

ILLUSTRATION 

~ 
~ 

()~ 

TOOL NAME 
DESIGN 

IDENTITY 

19-15 
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TOOL NAME 

SPECIAL 
TOOLS AND 

ACCESSORIES 

Tram 

Tram test 
gage 

Tram and test 
gage box 

Maintenance 
tools: 

Engineer'S 
s ingle head 
wrench (5.0 
inches opening) 

19 -1 6 
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TABLE 19-3. ELEVATING GEAR TOOLS AND ACCESSORIES 

DESIGN 
IDENTITY 

8- Z -934 

8 - Z-935 

8-Z - 121 5 

8-Z-919-2 

USE 

To locate precisely 
the gun position in 
t rain and elevation 

To check the tram 

To hold the tram 
and test gages 
when they are 
not in use 

Tighten or loosen 
elevating screw 
pivot pin 

ILLUSTRATION 
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TOOLS AND ACCESSORIES 

TABLE 19-3. ELEVATING GEAR TOOLS AND ACCESSORIES (cont) 

TOOL NAME 
DESIGN 

IDENTITY 

Socket wrench 8 -Z -943-7 
(for ball bearing 
locknuts 1-3/ 4 
inches) 

Socket wrench 8-Z-943-15 
(for ball bearing 
locknuts 3 -5/ 8 
inches) 

Socket wrench 8-Z-943-24 
(for ball bearing 
locknuts 5-7/ 16 
inches) 

Handle for 8-Z-943-22 
s ocket wrench 

Handle for 8 -Z -943 -23 
socket wrench 

Face spanner 
wrench 

8 -Z -958-6 

USE 

TIghten or loosen 
ball bearing locknuts 

Tighten or loosen 
ball bearing locknuts 

Tighten or loosen 
ball bearing locknuts 

Turn s ocket 
wrenches 

Turn s ocket 
wrenches 

Tighten or loosen 
oscillating bearing 
adjusting nuts 

ILLUSTRATION 

QJ ) 
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TABLE 19 - 3. ELEVATING GEAR TOOLS AND ACCESSORIES (cant) 

DESIGN DESIGN 
TOOL NAME IDENTITY TOOL NAME IDENTITY 

Standard tools 

Engineer's s ingle 12 -Z -721-1 
head wrench (open 
end, 3/8 in. ) 

Engineer's double 12-Z-721 - 25 
head wrench (open 
end, 7/16 and 
1/ 2 in. ) 

Engineer's double 12-Z-721-26 
head wrench (open 
end, 9/16 and 
5/8 in.) 

Engineer's double 12-Z -721 -27 
head wrench (open 
end, 3/4 and 13/ 16 in. ) 

Engineer's double 12-Z -721-28 
head wrench (open 
end, 7/8 and 15/ 16 in. ) 

Engineer 's double 12-Z-721 -34 
bead wrench (open 
end, 1 and 1-1/'8 
in. ) 

Engineer's double 12-Z-721-35 
head wrench (open 
end, 1-1/16 and 
1-1/ 4 in. ) 

Engineer's double 12 -Z -721 -36 
head wrench (open 
end, 1-5/16 and 
1-1/2 in. ) 

19-18 
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TooUl AND ACCESSORIES 

TABLE 19-4. TRAINING GEAR TOOLS AND ACCESSORIES 

DESIGN 
TOOL NAME IDENTITY USE ILLUSTRATION 

SPECIAL 
TOOLS AND 

ACCESSORIES 

~ 
Spanner wrench 8-Z -936-3 General use in ~ (adjustable pin tightening and 
type ) loosening packing ~ ~ nuts 

~ 

G1 tE' Spanner wrench 8-Z-958 -1 

Socket wrench 8-Z -958 - 2 
Q}) 

DESIGN DESIGN 
TOOL NAME IDENTITY TOOL NAME IDENTITY 

Standard tools 

Socket wrench, offset handle 12-Z- 720-2 
offset handle 
(7/ 16 in.) 

19- 19 
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TOOL NAME 

SP ECIAL 
T OOLS AND 

ACCESSORIES 

Projectile 
handling 
~ql:tipment: 

Projectile 
t ruck 

PrOjectile 
C arrier Mk 3 
Mod 1 

Handling tongs 

19-20 

- 16 INCH THREE GUN T URRETS 

TABLE 19-5. PROJECTILE HOIST TOOLS AND ACCESSORIES 

DESIGN 
IDENTITY 

SK 140109 

242653 

242657 

USE 

Handling 
projectiles 

For projectile 
stowage handling 

Handling projectiles 
in passageways (use 
with 16 -inch Pro
jectile Carrie r Mk 3, 
Mods 1 and 4 

ILLUSTRATION 
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TOOLS AND ACCESSORIE S 

TABLE 19-5. PROJECTILE HOIST TOOLS AND ACCESSORIES (cant) 

DESIGN DESIGN 
TOOL NAME IDENTITY TOOL NAME IDENTITY 

Standard tools 

Screw driver 12- Z 705-5 
(standard, 12 in. ) 

M onkey wrench 12-Z -706 - 7 
(adjustable to 1-3/4 in. ) 

Single end wrench 12- Z - 707 -05 
(open, 11/ 16 in. 
U. S. standard nuts) 

Single end wrench 12 - Z -707 -0 6 
(open, 25/ 32 in. 
U. S. standard nuts) 

Single end wrench 12-Z -707 -010 
(open, 1-1/ 4 in. 
U. S. standard nuts) 

Single end wrench 12 -Z -709- 014 
(open, 2 in. U. S. 
standard nuts) 

Spanner wrench (pin - 12 -Z -713-0110 
type, 3 in . dia. cir c les) 

Spanner wrench 12 - Z-715 - 0119 
(adjustable -type, 
2 to 4 in. circles) 

19 - 21 
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TAB LE 19-6. RAMMER TOOLS AND ACC ESSORIES 

DESIGN 
TOOL NAME IDENTITY USE ILLUSTRATION 

SPECIAL 
TOOLS AND 

ACCESSORIES 

Spanne r wrench, 8-Z - 921 -2 ~Q pin-type 

~ 

DESIGN DESIGN 
TOOL NAME IDENTITY TOOL NAME IDENTITY 

Standard tools 

Screw dr iver 12 - Z- 705 - 5 
(standa r d, 6 in. ) 

Morkey wrench 12 - Z-706 - 3 
(adjustable fr om 
2-1/8 in. ) 

Double end wrench 12 - Z -711 - 059 
(open, 11/16 and 7/ 8 in. 
U. S. standard nuts) 

Double end wrench 12 -Z-711 - 066 
(open, 1-1/16 and 1- 1/ 4 in. 
U. S. s tandard nuts ) 

Spanner wrench 12 - Z -713 - 0108 
(Pln-t~e, 3 in . dia. 
circles 

Socket wrench, off -set 12 - Z -720-11 
handle (1 -1/8 In.) 

19 -22 
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TOOL NAME 

SPECIAL 
TOOLS AND 

ACCESSORIES 

Oil seal leader 

on seal leader 

Oil seal leader 

Oil seal leader 

Oil seal leader 

TOOlS AND ACCESSORIES 

TABLE 19-7. POWDER HOIST TOOLS AND ACC ESSORIES 

DESIGN 
IDENTITY 

274347 -4 

274349-2 

274349-4 

274349-3 

274350-2 

USE 

To protect the oil 
seal, when reassem
bling the the pist on 
in the b rake cylinder 

To protect the 011 
seals when reassem 
bling the safety car 
stop release valve 
and the latch and 
vent valve 

To protect the oil 
seal when reassem
bUng the pIston rod 
in the safety car stop 
device cylinder and 
leve r assembly 

T o protect the oil 
s eal when reassem
bling the piston rod 
in the dashpot 
cylinder assembly 

To protect the oil 
seal when reassem
bling the control 
pump gear case 
assembly 

ILLUSTRATION 
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TABLE 19-7. POWDER HOIST TOOLS AND ACCESSORIES (cont) 

TOOL NAME 

P owder 
hand1i~ 
~q1,Lipment : 

P owder Tank 
Car r ier Mk 2 
Mod 0 

P owder Tank 
T ruck Mk 1 
M od 0 

DESIGN 
IDENTITY 

SK 140116 

SK 84701 

Powder unloading 49401 
tool 

P owder tank 
opening tool 

19 - 24 

204245 

USE 

For powde r 
stowage handling 

Handling powder 
tanks 

To r emove powde r 
bags from powde r 
tanks 

To open powder tanks 

ILL USTRATION 
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TOOlS AND ACCESSORIES 

TABLE 19-7. P OWDER HOIST TOOLS AND ACCESSORIES (cont) 

DESIGN DESIGN 
TOOL NAME IDENTIT Y TOOL NAME IDENTITY 

Standard tools 

Socket wrench 12-Z-700 - 0156 Spanner wrench (face- 12 -Z-714-0128 
(1 / 4 in. ) type , 1-3/ 4 in. center-

to-center of pins) 

Socket wrench 12 - Z- 700-0158 
(3 / 8 in.) Spanne r wr ench (face- 12-Z-714-0130 

type , 2-1/ 4 in. center-
to -center of pins) 

Socket wrench 12 - Z- 700 -0160 
(1/2 in. ) 

Spanner wr ench (face- 12-Z-714-0131 
type, 2 - 1/ 2 in. center-

Socket wrench 12- Z- 700-0162 to-cente r of pins) 
(5/8 in. ) 

Spanner wrench (face- 12-Z - 714-0132 
Socket wrench 12 - Z -700 -0163 type, 23/ 4 in. center-
(3 / 4 in. ) to -center of pins) 

Socket wrench 12- Z-700-0164 Spanner wrench (face- 12-Z-714-0133 
(7/ 8 in. ) type, 3 in. center-

to-center of pins) 

Single end wrench 12-Z -707 -03 
(open, 1/ 2 in. U.S. Spanne r wrench (face- 12-Z-714-0134 
standard nuts) type , 3 -1/4 in. center-

to-ce nter of pins) 

Single end wrench 12 -Z-707 -04 
(open 19/32 in. Spanne r wrench (face- 12- Z- 714- 0135 
U. S. standard nuts ) type , 3 -1/2 in. center-

to-cent e r of pins) 

Single end wrench 12 - Z -707 -07 
(open 7/ 8 in. U. S. Spanner wr ench (face- 12 -Z-714-0136 
standard nuts) type , 3-3/4 in . center-

to -cent e r of pins) 

Single end wrench 12-Z -7 07 -09 
(open 1-1/16 in. 
U.S. standard nuts ) Spanner wrench 12- Z - 715-0118 

(adjustab le -type , 
2 in. to 4 in. 

Spanner wrench (face- 12 -Z - 714 -0125 ci r c les) 
type, 1 in. center-
to -center of pins) 

Pres sure rage 12- Z-3 23 
Spanner wrench (face- 12- Z-714-0126 (hydraulic 
type, 1-1/4 in. cente r -
to -center of pins) 

Spanner wrench (face-
type , 1-1/ 2 in . center-
to-center of pins) 

12 - Z-714 -0127 

19-25 
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TABLE 19-8. TOOLS AND ACCESSORIES FOR SIGHTS AND GUN ATTACHMENTS 

TOOL NAME 

SPECIAL 
TOOLS AND 

ACCESSORIES 

TestiPg 
accessories: 

DESIGN 
IDENTITY 

Telescope 233261 
(bore sight 
assembly, 
breech end) 

Telescope 54613-1 
holder (bore 
sight assembly, 
breech end) 

Muzzle disc 
(bore s ight 
assembly, 
muzzle end) 

Bore sight box 

19-26 

54613-3 

236090 

USE 

Ensure the mainte
nance of correct 
alignment of the 
lines -of -sight of 
the te lescopes with 
respect to the bore 
ax1B 

Ensure the maInte
nance of correct 
alignment of the 
lines -of -s ight of 
the t elescopes with 
respect to the bore 
axis 

Ensur e the maInte
nance of correct 
alignment of the 
lines -of -s ight of 
the t elescopes with 
respect to the bore 
axis 

Stow bore sight 
te lescope 

ILLUSTRATION 
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TOOlS AND ACCESSORIES 
G 

TABLE 19-8. TOOLS AND ACCESSORIES FOR SIGHTS AND GUN ATTACHME NTS (cont) 

DESIGN 
TOOL NAME IDENTITY USE ILLUSTRATION 

Maintenance 
tools: 

Socket wrench 8-Z-943-1 Tight en or loosen [) (for ball bearing ball bearing locknuts 0) locknuts, 3/4 
inch) 

U Socket wrench 8-Z 943-2 Tlfihten or loosen 
(») 

(for ball bearing ba bearing locknuts 
locknuts, 7/8 
inch) 

trJ Socket wrench 8- Z -943-3 Tighten or loosen 

m) (for ball beari~ ball bearing locknuts 
locknuts, I inch 

[J Socket wrench 8-Z -943 -4 Tighten or loosen a) (for ball bearing ball bearing locknuts 
locknuts, 1- 1/8 
inches) 

[) Socket wr ench 8-Z -943- 5 T ighten or loosen 0) (for ball bearing ball bearing locknuts 
locknuts, 1-3/8 
inches) 

[J Socket wrench 8-Z -943-6 Tighten or loosen 0) (for ball bear ing ball bearing locknuts 
locknuts, 1-1/ 2 
inches ) 

19-27 
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TABLE 19-8. TOOLS AND ACCESSORIES FOR SIGHTS AND GUN ATTACH.MENTS (cont) 

T OOL NAME 
DESIGN 

IDENTITY 

Socket wrench 8 -Z -943 -8 
(fo r ball bearing 
locknuts , 2-
inches) 

Socket wrench 
(for ball bear
ing locknuts, 
2-1/4-inches) 

Handle for 
socket wrench 

8-Z -943-9 

8-Z-943- 22 

TOOL NAME 

Standard tools 

19-28 

Screw driver (standard, 
8 in . ) 

Monkey wrench (adjustable 
from 1-1/ 4 in.) 

USE 

Tlghten or loosen 
ball bearing locknuts 

Tighten or loosen 
ball bearing locknuts 

TUrn socket 
wrenches 

DESIGN 
IDENTITY 

12- Z -705-4 

12-Z-706-4 

ILLUSTRATION 

(] 

J 

J 

(---------------------) 

TOOL NAME 
DESIGN 

IDENTITY 
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Ship data 
Displacement (standard), tons 
Length, feet . .. . ..... . 
Beam, feet ......... . 
Amplitude pf roll, degrees 
Period of roll, seconds 
Amplitude of pitch, degrees 
Period of pitch, seconds 

Main battery positions 
Turret I 

From bow, *feet 
Above waterline, **feet 

Turret II 
. From bow, *feet 

Above waterline, **feet 

Appendix 1 

GENERAL TURRET DATA 

. 45 ,000 
888 
108 

224 
26.15 

296 
34 .65 

Turret m 
From bow, *feet 
Above waterline, **feet . 

Main battery director positions 
Forward director 

From bow, *feet 
Above waterline, ***feet and inches 

Aft director 
From bow, *~eet . . ......... . 
Above waterline, ***feet and inches 

Control station 
From bow, *feet 
Above waterline, 

Reference point 
From bow, *feet 
Above waterline, 

***feet and inches 

***feet and inches 

* Vertical axis from forward perpendicular at 34 .6-foot waterline. 
** Trunnion axis above 34.6-foot waterline. 
***Line-of-sight above 34.6-foot waterline. 

642 
28.40 

401 
151-0 

570 
97-6 

343 
98-9 

343 
69-3 

Al- 1 
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OP 769 16-INCH THREE GUN TURRETS 

Appendix 2 

ORDNANCE DATA 

Internal ballistics 
L ength of gun , inches 
Bore diameter, inch~s 
Bore length, inches . .. 
Projectile travel, inches 
P owder chamber length, inches . .. 
P owder chamber volume, cubic inches 
P owder chamber pressure (service 

816.0 
16.0 

800.0 
. . 689 .67 
.. 105.82 
. 27,000.0 

cha rge), pounds per square inch . . 35,000.0 
Number of grooves . .... 96 
L ength of grooves, inches 682.46 
Depth of grooves, inches 0.15 
T wist .. ... Unifor m , right hand, one turn in 25 cals. 

Exte r nal ballistics 
Muzzle velocity , AP Pro jectile (s ervice 
charge), feet per second ... . .... . 2425 

Muzzle velocity , HC Projectile (servic e 
charge) , feet per second .. . .. . .. . . 2690 

Range, AP P r ojectile (service char ge), 
yards ....... . ............. . 

Range, HC Projectile (service charge), 
yards .... . .... .. .. . . 

Range tables 
Armor-piercing 16-inch projectile 
High-capacity l6- inch projectile . 

Weight pounds, each turret 

40,185 

41,622 

OP 1457 
OP 1100 

Turret roller path load. . . . . . . 4 ,030,000 
Total ordnance installation 1, 540, 000 
Gun assemblies, right, center, left, each: 

Gun, with screw box liner 239, 156 
Gun, with recoiling parts .. . . . . .. , 292,000 

. Yoke . . . . . . . . . . . . . . . . . .. 38,500 
Elevating gear, right, center, left , each: 

Electric motor (including speed 
reducer) . .. . . . . ... . 

Electric motor controller 
Receiver-regulator 

Training gear: 
E lectric motor 
E lectric motor controller 
Reduction gear ..... . 
Receiver-regulator . . . . 

P ro jectile ring, upper or lower: 
ElectriC motor .. . .. . 
Electric motor controller 

First design ..... . 
Second design 

Parbuckling gear, upper or lower: 
Electric motor . .... . 
Electric motor controller 

Projectile hOist, each: 
Electric motor . .... . 
Electric motor controller 
Speed reducer 
Cradle 
SpalUling tray 

Rammer, each: 
Electric motor (including speed r educer) 

1880 
165 
240 

4500 
1800 
3100 

320 

1200 

130 
150 

650 
110 

1900 
235 
375 
755 
184 

1750 

Electric motor controller 
P owder hOist, each: 

Electr ic motor . . ... . . . 
Electric motor controller 
P owder car (empty) . . 

T r a in limits, all turrets 
Right train, degr ees . . 
L eft train, degrees .. . 

Elevating limits , each gun 
Elevation, degrees ... . 
Depr eSSion, degrees ... . 

. 165 

2550 
235 

2050 

150 
150 

Depression , (turret II) , degrees. 

45 
-2 
o 

Ammunition data 
Armor-piercing prOjectile, IS-inch: 

Designation 
Weight, pounds 
Length, inches ... 
Radius of ogive, inches 

High-capac ity prOjectile, l6 - inch: 
Designation 
Weight, pounds 
Length, inches 
Radius of ogive , inches 

Powder charge, l6 -inch: 
Number of bags (se rvice charge) 

. Mk 8 Mod 0 
2700 

72 
144 

. Mk 13 Mod 0 
1900 

64 
144 

Tota l weight (service charge), pounds. 
6 

650 
Projectile s towage 

Ser vice projecti les: 
Turret I 

Upper projectile flat, outer ring ... . 
Lower projectile flat , outer ring 
Each inner ring 
T ota l stowage 

120 
126 
72 

390 
Turret n 

Upper prOjectile flat, outer ring . 70 
L ower projectile flat, outer ring 125 
Each inner ring ... .. . . 72 
F ixed stowage, third level 121 
T otal stowage .. . . . . . 460 

Turret ill 
Upper prOjectile flat, outer ring. 100 
Lower p ro jectile flat, outer ring 126 
Each inner ring 72 
T otal stowage 370 

Drill projectiles : 
Turret I 9 
Turret n 9 
Turret 1lI 9 

Gun data 

Center of gravity , from breech, inches ... 280 .6 
Distance of recoil, design length, inches. 47 
Distance of r eCOil, maximum, inches 48 
Gun oscillating weight, pounds. . . . . . . 387,900 
Gun laying speeds: 

Maximum training gear rate, 
degr e es per second 4 

Max.elevating gear r ate, deg . per second 12 

A2- 1 
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GWl firing order 
Firing delay period, second 
Fir ing load, trunnion pressure, gWl at 

45 degrees elevation, pOWlds, each 
gWl 

GWl brake load, pounds 
Recoil system pressure, 42 degrees 

elevation (service charge), psi 
COWlterrecoil buffing pressure, 0 de-

grees elevation psi ......... . 
COWlterrecoil system air pressure, psi 
COWlterrecoil pressure, full recoil, psi 
COWlterrecoil force, full recoil, pOWlds 

A2-2 
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Appendix 2 - cont'd. 

L ,R,C 
0.06 

1,677,648 
1,380, 782 

2900 

7200 
1550 
2153 

372,857 

Recoil period, 15 degrees elevation, 
second . . . ..... . 

Counterrecoil period, 15 degrees 
elevation, second ....... .. . 

GWl spacing, centerline of center gun to 
centerline right and left gWls, inches ... 
L ines-oi - sight data: 

Depression of line-of-sight (includes 20 
degrees of roll), degrees .. . ... . . . 
Elevation of line-of-sight (for 20 degrees 
of roll) degrees ....... . . . 
Deflection movement (left), mils 
Deflection movement (right), mils 

0.43 

0 .90 

122 

50 

20 
100 
175 
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OP 769 l6-INCH THREE GUN TURRETS 

Appendix 3 

INDEX OF ASSE MBLIE S 

16-INCH TURRET ASSEMBLY NO . 84 l6-INCH T URRET ASSEMBLY NO. 85 

TURRET I - uss lOW A T URRET II ,.. USS IOWA 

Mar k and Mod Mark and Mod 
Ordnance Assembly Right Center Left Ordnance Assembly Right Center Left 

Gun 7-0 7-0 7-0 Gun 7-0 7-0 7-0 
Breech Mechanism 4-0 4-0 4-0 Breech Mechanism 4-0 4-0 4-0 
Firing Lock 14-5 14-5 14-5 Firing Lock 14-5 14-5 14-5 
Gas Ejector 5- 0 5-0 5-0 Gas Ejector 5-0 5-0 5-0 
Yoke 5- 0 5-0 5-0 Yoke 5-0 5-0 5-0 
Slide 6-0 6-0 6- 0 Slide 6-0 6-0 6-0 
Deck Lug 7-0 7-0 7- 0 Deck L ug 7-0 7-0 7-0 
Elevating Gear 5-0 5- 1 5-2 Elevating Gear 5-0 5-1 5- 2 
Rammer 5-0 5-1 5- 2 Rammer 5-0 5-1 5-2 
Projectile Hoist 8-0 8-1 8-2 P rojectile Hoist 8-0 8-1 8-2 
Powder HOist 9-0 9-1 9-2 Powder Hoist 9-3 9-4 9- 5 
Sight 4-2 4-3 Sight 4-2 4-3 
Training Gear 2-0 Training Gear 2-0 

Rangefinder Stand 52-0 
Parbuckling Gear 1-0* P arbuckling Gear 1-0* 
Projectile Ring 2-0** P rojectile Ring 2-0** 
Firing Circuit 3-0 Firing Circuit 3-0 
Lighting Circuit 3-0 Lighting Circuit 3-0 
Fire Control Equip ment: Fire Control E quipment: 

Multiple Turret Train Multiple T urret Train 
Indicator 12-5 Indicator 12-5 

Auxiliary Computer 3-2 Auxiliary Computer 3-2 
Rangefinder Stabilizer 4-1 

GWl Elevation Indicator 33-3 33-3 33-4 Gun EI evation Indicator 33-3 33-3 33-4 
Turret Train Indicator Turret T rain Indicator 

and Transmitter 37-4 and T r ansmitter 37-5 
Gun Elevation Order Gun Elevation Order 

Transmitter 2-0 2-1 T ransmitter 2-0 2- 1 
Sight Setter's Indicator 3-2 3-3 Sight Setter's Indicator 3-2 3-3 
Elevation Receiver- E levation Receiver-

Regulator 10-0 10-0 10-0 Regulato r 10-2 10-0 10-0 
Train Receiver-Regula- Train Receiver-Regula-

tor 18-5 tor 18-6 
Periscope 29-0 29-0 Periscope 28-0 28-0 
Periscope Mount 5-10 5-10 P eriscope MOWlt 5-11 5-11 

Rangefinder 52-0 
Telescopes, Pointers' Telescopes, Pointers' 

and Trainers' 66-0 66-0 and Trainers' 66-0 66-0 

* One assembly comprises two separate parbuckling * One assembly comprises two separate parbuckling 
gears, one on each flat. gears, one on each flat. 

** One assembly comprises two separate drives, one ** One assembly comprises two separate drives, one 
each for the inner ring of each flat. each for the inner ring of each flat. 

NOTE : This index derived from Sketch Nos . 622 68, NOTE: T his index derived from Sketch Nos . 62269, 
62560. 62560 . 
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APPENDIX 3 

Appendix 3 - cont'd. 

16-INCH TURRET ASSEMBLY NO. 86 16-INCH TURRET ASSEMBLY NO. 87 

TURRET m - USS IOWA TURRE T 1- USS NEW JERSEY 

Mark and Mod Mark and Mod 
Ordnance Assembly Right Cente r Left Ordnance Assembly Right Center Left 

Gun 7-0 7-0 7-0 Gun 7-0 7-0 7-0 
Breech Mechanism 4-0 4-0 4-0 Breech Mechanism 4-0 4- 0 4-0 
F iring Lock 14-5 14- 5 14-5 F iring Lock 14- 5 14- 5 14-5 
Gas E jector 5-0 5-0 5-0 Gas Ejector 5-0 5-0 5-0 
Yoke 5-0 5-0 5-0 Yoke 5-0 5- 0 5- 0 
Slide 6-0 6-0 6-0 Slide 6-0 6- 0 6-0 
Deck L ug 7 -0 7-0 7-0 Deck Lug 7-0 7-0 7-0 
E levating Gear 5-0 5- 1 5-2 Eleva ting Gear 5-0 5- 1 5-2 
Rammer 5-0 5-1 5- 2 Rammer 5-0 5- 1 5-2 
P r ojectile Hoist 8-0 8-1 8-2 Projectile Hoist 8-0 8- 1 8-2 
Powder Hoist 9-6 9 -7 9- 8 P owder Hoist 9-0 9- 1 9-2 
Sight 4- 2 4-3 Sight 4- 2 4-3 
Training Gear 2-0 Training Gear 2-0 
Rangefinder Stand 52-0 
Parbuckling Gear 1-0* Parbuckling Gear 1-0· 
PrOjectile Ring 2-0" P rojectile Ring 2-0** 
Firing Circuit 3-0 Firing Circuit 3-0 
Lighting Circuit 3-0 L ighting Ci r cuit 3-0 
Fire Control Equipment: F i re Cont r ol Equipment: 

Multiple Turret Train Multiple T urret Train 
Indicator 12-6 Indicator 12- 5 

Auxiliary Compute r 3-2 Auxiliary Computer 3-2 
Rangefinder stabilize r 4 -1 
Gun Elevation Indicator 33-3 33-3 33-4 Gun Elevation Indicator 33-3 33-3 33-4 
Turret T rain Indicato r Turret Train Indicator 

and Transmitter 37 -6 and Transmi tter 37-4 
Gun Elevation Order Gun Elevation Order 
Transmitter 2-0 2 - 1 T r ansmitte r 2- 0 2-1 

Sight Setter's Indicator 3-2 3-3 Sight Setter 's Indicator 3-2 3-3 
Elevation Receiver-Regu- E levation Receiver-Regu -

lator 10- 0 10-0 10-0 lator 10-0 10-0 10-0 
Train Receiver-Regula- Train Receiver-Regula-
lator 18-7 tor 18-5 

P e r iscope 28-0 28-0 Periscope 29-0 29-0 
Periscope Mount 5- 11 5-11 P e riscope Mount 5-10 5-10 
Rangefinder 52-0 
Telescopes, P ointers' and Telescopes, P ointers' and 

T rainers' 66 -0 66-0 Trainers ' 66-0 66-0 

* One assembly comprises two separate parbuckling • One assembly comprises two separate parbuckling 
gears, one on each flat. gears, one on each fl at. 

** One assembly comprises two s eparate drives, one ** One asse mqly compr ises two separate drives, one 
each for the inner ring of each fla t. each for the inner ring of each fl at. 

NOTE : This index derived from Sketch Nos. 62270, NOTE: This index derived from Sketch Nos. 62271, 
62560 . 625 60. 
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Appendix 3 - cont'd. 

l6-INCH TURRET ASSEMBLY NO. 88 16-INCH T URRET ASSEMBLY NO. 89 

TURRET IT - USS NEW JERSEY TURRET ill - USS NEW JERSEY 

Mark and Mod Mark and Mod 
Ordnance Assembly Right Center Left Ordnance Assembly Right Center Left 

Gun 7-0 7-0 7- 0 Gun 7-0 7-0 7-0 
Breech Mechanism 4-0 4-0 4- 0 Breech Mechanism 4-0 4 -0 4-0 
Firing L ock 14-5 14- 5 14-5 Firing Lock 14-5 14-5 14-5 
Gas E jec tor 5-0 5-0 5-0 Gas Ejector 5-0 5-0 5-0 
Yoke 5-0 5-0 5-0 Yoke 5-0 5-0 5-0 
Slide 6-0 6-0 6-0 Slide 6-0 6-0 6-0 
Deck Lug 7 -0 7-0 7-0 Deck Lug 7-0 7-0 7-0 
Elevating Gear 5-0 5-1 5-2 Elevating Gear 5-0 5- 1 5-2 
Rammer 5-0 5-1 5-2 Rammer 5-0 5-1 5-2 
Proje ctile Hoist 8-0 8- 1 8- 2 Projectile HOist 8-0 8-1 8-2 
P owder Hoist 9 -3 9-4 9-5 P owder Hoist 9-6 9-7 9-8 
Sight 4-2 4-3 Sight 4 -2 4-3 
Training Gea r 2-0 Training Gear 2-0 
Rangefinder Stand 52-0 Rangefinder Stand 52-0 
Parbuckling Gear 1-0* Parbuckling Gear 1-0* 
Projectile Ring 2-0** Projectile Ring 2-0** 
Firing Circuit 3-0 Firing Circuit 3-0 
L ighting Circuit 3-0 Lighting Circuit 3-0 
F ire Cont r ol Equipment : Fire Control Equip ment: 

Multiple Turret T rain Multiple Tur ret Train 
Indicator 12-5 Indicator 12-5 

Auxiliary Computer 3-2 Auxiliary Computer 3-2 
Rangefinder Stabilizer 4-1 Rangefinde r Stabilize r 4-1 
Gun Elevation Indicator 33 - 3 33-3 33-4 Gun Elevation Indicator 33-3 33-3 33-4 
Turret T rain Indicator Turret Train Indicator 

and T ransmitter 37-5 and Transmitter 37 - 6 
Gun Elevation Order Gun Elevation Order 
Transmitte r 2-0 2-1 Transmitte r 2- 0 2-1 

Sight Setter ' s Indicator 3-2 3-3 Sight Setter's Indicator 3-2 3-3 
Elevation Receiver-Regu- Elevation Receiver-Regu-
lator 10-0 10-0 10- 0 lator 10-0 10-0 10-0 

Train Re ceiver-Regulator 18-6 T r ain Receiver-Regulator -- 18-7 
Periscope 28-0 28-0 Periscope 28-0 28 -0 
P e riscope Mount 5-11 5-11 P e riscope Mount 5-11 5-11 
Rangefinder 52-0 Rangefinder 52-0 
Telescopes, Pointers' Teles copes, Pointers' 
and T r ainers' 66-0 66 - 0 and Trainers' 66-0 66-0 

* One assembly comprises two separate parbuckling * One assembly comprises two s eparate parbuckling 
gears, one on each flat. gears, one on each flat. 

"'*One assembly comprises two separate drives, one **One assembly comprises two separate drives~ one 
each for the inner ring of each flat. eac h for the inner ring of each flat. 

NOTE: This index derived from Sketch Nos. 62272, NOTE: This index derived from Sketch Nos . 62273, 
62560. 62560. 
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Appendix 3 - cont'd. 

16-INCH TURRET ASSEMBLY NO . 90 

TURRET I ~ USS MISSOURI 

Ordnance Assembly 

Gun 
Br eech Mechanism 
F iring Lock 
Gas E jector 
Yoke 
Slide 
Deck Lug 
E levating Gear 
Rammer 
P r ojectile Hoist 
P owder Hoist 
Sight 
T raining Gear 

Parbuckling Gear 
P r ojectile Ring 
Firing Circuit 
Lighting Circuit 
Fire Control Equipment : 

Multiple Turret Train 
Indicator 

Auxiliary Computer 

Gun Elevation Indicator 
Turret Train Indicator and 

T ransmitter 
Gun Elevation Order 

T ransmitter 
Sight Setter's Indicator 
E l evation Receiver-Regu-

la tor 
Train Receiver-Regulator 
Periscope 
P e riscope Mount 

Te lescopes, Pointers' and 
Trainers' 

Mark and Mod 
Right Center Left 

7-0 
4- 0 

14-5 
5- 0 
5-0 
6-0 
7-0 
5-0 
5-0 
8-0 
9-0 
4-2 

33-3 

2-0 
3-4 

10-0 

29-0 
5-10 

66-0 

7 - 0 
4-0 

14-5 
5-0 
5-0 
6-0 
7 -0 
5- 1 
5- 1 
8-1 
9- 1 

2-0 

1-0* 
2-0** 
3-0 
3-0 

11-2 
3-2 

33- 3 

37-4 

10-0 
18-5 

7-0 
4-0 

14-5 
5- 0 
5-0 
6- 0 
7-0 
5-2 
5- 2 
8-2 
9-2 
4-3 

33-4 

2- 1 
3-5 

10-0 

29-0 
5-10 

66-0 

• One assembly comprises two separate parbuckling 
gears, one on each flat. 

•• One assembly comprises two separate drives, one 
each for the inner ring of each flat. 

NOTE : This index derived from Sketch Nos. 92469, 
107912. 
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16- INCH TURRET ASSEMBLY NO. 91 

TURRET II - USS MISSOURI 

Ordnance Asse mbly 
Mark and Mod 

Right Center Left 

Gun 
B reech Me chanism 
Firing Lock 
Gas Ejector 
Yoke 
Slide 
Deck Lug 
E levating Gear 
Rammer 
P rojectile Hoist 
Powder Hoist 
Sight 
Training Gear 
Rangefinde r Stand 
P a r buc kling Gear 
Projectile Ring 
Firing Cir cuit 
Lighting Circuit 
Fir e Control Equipment: 

Multiple T urret Train 
Indicator 

Auxiliary Computer 
Rangefinder Stabilizer 
Gun E levation Indicator 
Turret T rain Indicator 

and Tr ansmitter 
Gun Elevation Order 

T r ansmitter 
Sight Setter ' s Indicator 
Elevation Receiver-Regu-

lator 
Train Receiver-Regulator 

7-0 
4-0 

14-5 
5-0 
5-0 
6-0 
7-0 
5-0 
5-0 
8-0 
9- 3 
4-2 

33-3 

2-0 
3-4 

10-0 

Periscope 28-0 
P eriscope Mount 5-11 
Rangefinder 
T elescopes, POinters' 

and Trainers' 66-0 

7-0 
4-0 

14- 5 
5-0 
5-0 
6-0 
7-0 
5-1 
5-1 
8-1 
9-4 

2-0 
52-0 

1-0* 
2-0** 
3-0 
3-0 

11-2 
3-2 
4-1 

33-3 

37 -5 

10-0 
18-6 

52-0 

7-0 
4- 0 

14-5 
5-0 
5-0 
6-0 
7-0 
5-2 
5-2 
8- 2 
9-5 
4-3 

33 -4 

2-1 
3 -5 

10-0 

28-0 
5-11 

66-0 

* One assembly comprises two separate parbuckling 
gears , one on each flat. 

• • One assembly comprises two separate drives , one 
each fo r the inner ring of each flat. 

NOTE : This index derived from Sketch Nos. 92470 , 
107912 . 
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Appendix 3 - cont'd. 

16-INCH TURRET ASSEMBLY NO. 92 

TURRET III - USS MISSOURI 

Mark and Mod 
Ordnance Assembly Right Center Left 

Gun 7-0 7-0 7 - 0 
Breech Mechanism 4-0 4-0 4-0 
Firing Lock 14-5 14-5 14- 5 
Gas Ejector 5-0 5-0 5-0 
Yoke 5-0 5-0 5- 0 
Slide 6-0 6-0 6-0 
Deck Lug 7-0 7-0 7-0 
Elevating Gear 5-0 5-1 5- 2 
Rammer 5 -0 5-1 5-2 
P rojectile Hoist 8-0 8-1 8-2 
Powder Haist 9-6 9-7 9-8 
Sight 4-2 4-3 
Training Gear 2-0 
Rangefi~der Stand 52-0 
Parbuckling Gear 1-0* 
P rojectile Ring 2-0** 
Firing Circuit 3-0 
Lighting Circuit 3-0 
Fire Control Equipment: 

Multiple Turret Train 
Indicator 12-9 

Auxiliary Computer 3-2 
Rangefinder Stabilizer 4-1 
Gun Elevation Indicator 33-3 33-3 33-4 
Turret Train Indicator 

and Transmitter 37-6 
Gun Elevation Order 
Transmitter 2-0 2-1 

Sight Setter's Indicator 3-4 3-5 
Elevation Receiver-Regu-

lator 10-0 10-0 10-0 
Train Receiver-Regulator 18-7 
Periscope 28-0 28-0 
Periscope Mount 5-11 5-11 
Rangefinder 52-0 
Telescopes, Pointers' and 
Trainers' 66-0 66-0 

* One assembly comprises two separate parbuckling 
gears , one on each flat. 

** One assembly comprises two separate drives, one 
each for the inner ring of each flat. 

NOTE: This index derived from Sketch Nos. 9247 1, 
107912. 

16-INCH TURRET ASSE MBLY NO. 93 

T URRET I - USS WISCONSIN 

Mark and Mod 
Ordnance Assembly Right Center Left 

Gun 7-0 7-0 7-0 
Breech Mechanism 4-0 4-0 4-0 
Firing Lock 14-5 14-5 14-5 
Gas Ejector 5-0 5-0 5-0 
Yoke 5-0 5-0 5- 0 
Slide 6-0 6-0 6-0 
Deck Lug 7-0 7-0 7-0 
Elevating Gear 5-0 5-1 5-2 
Rammer 5-0 5-1 5- 2 
P r ojectile Hoist 8-0 8-1 8-2 
Powder Hoist 9-0 9-1 9 - 2 
Sight 4-2 4 - 3 
Training Gear 2-0 

Parbuckling Gear 1-0* 
P r ojectile Ring 2-0** 
Firing Circuit 3-0 
Lighting Circuit 3-0 
Fi r e Control Equipment: 

Multiple Tur ret Train 
Indicator 11-2 

Auxiliary Computer 3-2 

Gun Elevation Indicator 33-3 33-3 33 -4 
Turret T rain Indicator and 

Transmitter 37-4 
Gun Elevation Order 

T ransmitter 2-0 2- 1 
Sight Setter's Indicator 3-4 3 - 5 
Elevation Receiver-

Regulator 10-0 10-0 10-0 
Train Receiver-Regulator 18-5 
P e r iscope 29-0 29-0 
P eriscope Mount 5-10 5-W 

Telescopes, Pointers ' and 
T rainers' 66-0 66-0 

* One assembly comprises two separate parbuckling 
gears, one on each flat. 

** One assembly comprises two separate drives, 
one each for the inner ring of each flat. 

NOTE : This index derived from Sketch Nos. 92472, 
107912. 
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Appendix 3 - cont' d. 

l6-INCH TURRET ASSEMBLY NO. 94 

TURRET n - USS WISCONSIN 

Mark and Mod 
Ordnance Assembly Right Center Left 

GWl 7-0 7-0 7-0 
Br eech Mechanism 4-0 4-0 4-0 
FIring Lock 14-5 14-5 14-5 
Gas Ejector 5-0 5-0 5-0 
Yoke 5-0 5-0 5-0 
Slide 6-0 6-0 6- 0 
Deck Lug 7- 0 7-0 7-0 
Elevating Gear 5-0 5-1 5-2 
Rammer 5-0 5-1 5-2 
Projectile Hoist 8- 0 8-1 8-2 
P owder Hoist 9-3 9-4 9-5 
Sight 4-2 4-3 
Training Gear 2-0 
RangeUnder stand 52-0 
Parbuckling Gear 1-0· 
Projectile Ring 2-0" 
Firing Circuit 3-0 
Lighting Ci rcuit 3-0 
F ire Contr ol Equipment: 

Multiple Turret T rain 
Indicator 11-2 

Auxiliary Computer 3-2 
Rangefinder stabilizer 4-1 
Gun Elevation Indicator 33-3 33-3 33-4 
Tur r e t Train Indicator 

and Transmitter 37-5 
Gun Elevation Order 
Trans mitter 2-0 2- 1 

Sight Sette r 's Indicator 3-4 3-5 
Elevation Receiver-Regula-

tor 10-0 10- 0 10-0 
Train Receiver-Regulator 18-6 
P eriscope 28-0 28-0 
Periscope Mount 5- 11 5-11 
Rangefinder 52-0 
Telescopes, Pointers' and 
Trainers' 66-0 66-0 

• One assembly comprises two separate parbuckling 
gears, one on each flat. 

"'* One assembly comprises two s eparate drives, one 
each fo r the inner ring of each flat. 

NOTE: ThiS index derived from Sketch Nos. 92473, 
107912. 
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16-INCH TURRET ASSE MBLY NO. 95 

TURRET m - USS WISCONSIN 

Mark and Mod 
Ordnance Assembly Right Center Left 

Gun 7-0 7-0 7-0 
Breech Mechanism 4- 0 4-0 4-0 
F ir ing Lock 14-5 14- 5 14-5 
Gas Ejector 5-0 5- 0 5-0 
Yoke 5-0 5- 0 5-0 
Slide 6-0 6-0 6-0 
Deck Lug 7- 0 7-0 7-0 
Elevating Gear 5- 0 5-1 5-2 
Rammer 5-0 5-1 5-2 
Projectile Hoist 8-0 8-1 8-2 
P owder Hoist 9-6 9-7 9-8 
Sight 4-2 4-3 
T r aining Gear 2-0 
Rangefinder Stand 52-0 
Parbuckling Gear 1-0· 
Projectile Ring 2-0"'* 
Firing Circuit 3-0 
Lighting Circuit 3-0 
Fire Control Equipment: 

Multiple Turret Train 
Indicator 12-9 

Auxiliary Computer 3-2 
Rangefinder stabi.lizer 4-1 
Gun Elevation Indicator 33-3 33- 3 33-4 
Turret Train Indicator 

and Transmitter 37-6 
Gun Elevation Or der 
Transmi.tter 2-0 2-1 

Sight Setter's Indicator 3-4 3-5 
E levation Receiver -Regula-

1()-0 tor 10-0 10-0 
Train Receiver-Regulator 18-7 
Peris cope 28- 0 28 - 0 
Peris cope Mount 5-11 5-11 
Rangefinder 52-0 
Telescopes, P ointers' and 
Trainers' 66-0 66-0 

* One assembly comprises two separate parbuckling 
gears, one on each flat. 

.. One assembly comprises two separate drives, one 
each for the inner r ing of each flat. 

NOTE: This index derived from Sketch Nos . 92474, 
107912. 

www.tinyurl.com/slover


Appendix 4 

SAFETY PRECAUTIONS 

Appendix 4 consists of warnings and safety meas
ur es for oper ation of the turret. It is a r ecapitulation 
of t he ope r at ing precautions of all chapte rs of Ord
nance P a mphlet 769 (First Revision) , together with 
extracts from NavOrd Instructions 5100.1. 

This pr ecautionary material is of first importance 
to the tur ret organization; ever y member of the crew 
should be thoroughly familiar with every warning and 
the significance or reason for each. 

EXTRACTS FROM NAVORD INSTRUCTIONS 5100.1 

General 

1. To avoid danger of casualties, the observance 
of t he following safety precautions is mandatory. The 
Bureau of Or dnance shall be informed of any circum
s tances which conflict with these safety precautions 
or which for any other reason require changes in, or 
additions to, them. 

2. When in doubt as to the exact meaning of a 
s afety precaution, an interpretation shall be r equest 
ed f r om the Bureau of Or dnance . Conditions not cov
ered by these safety pr ecautions may a r ise which in 
the opinion of the commanding offi cer, may render 
furthe r operation of the equipment unsafe. Under these 
conditions, nothing in these safety precautions shall 
be construed as authorizing such further operation. 

3. Safety devices provided shall always be used 
as designated to prevent pos s ibility of accident , and 
shall be kept in good order and operative at al l times. 
All instructions promulgated by competent authority 
to ins ure safe operation or handling of equipment 
s hall be strictly observed. 

4. Whenever any motion of a power -driven unit 
ts capable of inflicting injury on personnel or mate
r ial not continuously visible to t he per son contrOlling 
such motion, the officer or petty officer who author
izes the unit to be moved by power shall , except at 
gener a l quarters , insure that a safety watch is main
tained in ar eas where such injur y is possible both 
outside and inside the unit, and shall have telephone 
or other effective voice communication established 
and maintained between the station contrOlling the unit 
and the safety watch. Thes e pr ecautions are appUca ble 
to tur r ets, gun mounts, guns, director s, rangefinders , 
sea rchlights, torpedo tubes, r ocket launchers , and 
s imila r units . Under the conditions stat ed above , the 
s tation controlling shall obtain a report "all clear" 
fr om each safety watch before s ta r t ing the unit. Each 
s afety watch shall keep his assigned area clear and if 
unable to do so shall immediately report his uni t 
fouled, and the controlling s ta tion shall promptly stop 
the unit until it is again repor ted clear. 

5 . In turrets and enclosed mounts, a wa rning 
signal shall be installed outside the turret or moUnt; 
and wheneve r power t r ain is used, except at gener al 
quarters. the officer or petty officer in charge of the 
turr et or mount shall cause warning signals to be 
sounded before using power and at intervals during 
it s use. 

6. Changes, modifications in, or additions to 
or dnance mate r ial, or othe r material used in con
nection the rewith, shall not be made without explicit 
authority from the bureaus concerned. 

7. No ammunition or explosive assembly shall 
be used in any gun or appliance for which it is not 
designated. 

8. No other than drill ammunition shall be used 
for drill. 

9. On guns equipped with hydropneumatic coun
terre coil s ystems , the safety link, locking the gun 
to the slide, shall be connected at all times except 
when fi ring or when testing and overhauling the c oun 
te rrecoil systems or when a batte r y is in a condition 
of readiness for action. 

10. Except in action or when specifically autho
rized, antiaircraft guns shall not be fired at eleva 
tions gr eater than , or fuse settings less than, those 
prescribed in the curr ent orders for Gunnery Exe r 
cises. When firing antiaircraft guns as such, all pe r
sonnel not required to be exposed shall be kept unde r 
cover . 

Am munition Handling and stowage 

1. As fa miliarity with any work, no matter how 
dangerous, is apt to lead to car ele.ssness , all per
s ons who may supe rvise or perform work in connec
tion with the inspection, car e , preparation, use , or 
handling of ammunition or explosives --

(a) Shall exe rcise the utmost care that all regu
lations and instructions are rigidly observed. 

(b) Shall carefully supervise those unde r them 
and frequently warn them of the necessity of us ing 
the utmost precaution in the performance of their 
work. 

No relaxation of vigilance shali ever be permitted. 

2. Except in case of emergency, ammunition 
shall not be transferred dur ing fueling operations. 

3 . All ammunition, explOSives, and powder s hall 
be protected from abnor mally high temperature . If 
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s o exposed, they shall be handled in accordance with 
current instructions of the Bureau of Or dnance . P er
missible maximum storage temperatures shall be 
prescribed by the Bureau of Ordnance. 

4 . Smokeless powder which has been wet f:rom 
any cause whatever must be regarded as dangel"oUs 
fo r dry storage. Such powder shall be handled in ac
cordance with current instructions of the Bure'iu of 
Ordnance. 

5. Smokeless powder which shows unmistakable 
signs of advanced decomposition shall be disposed of 
in accordance with current instructions 0" the Bureau 
of Ordnance. 

6 . To minimize the risk of fire, explosion, and 
dam age to ammunition and its containers from acci
dental causes, ammunition shall be handled as little 
as practicable . As the action of denting thin-cased 
high-explosive ammunition is known to have caused 
detonation of the explosive in some instances, spec ial 
care shall be exercised to insure that such ammuni
tion is never struck, dropped, or bumped . 

7. Defective bomb type and thin case a mmunition 
shall be disposed of in accor dance with current in
structions of the Bureau of Ordnance. 

8. A fused projectile, whether in a container or 
not, if dropped from a height exceeding five feet shall 
be dumped overboard in a manne r conforming with 
regulations for dumping ammunition at sea except 
when p r acticable to turn the projectile into a Naval 
AmmWlition Depot. Such ammWlition shall be handled 
with the greatest care. 

9 . Ca re must be used to avoid tapping or other
wise s t r iking fused projectiles. T his precaution is 
par ticularly applicable to attempts to loosen such a 
projectile in the cartridge case by r epea ted light 
blows of a mallet, unloading such a pro jectile wedged 
in the bore of a gun, and the striking of a projectile 
by the recoil of a gun or an ejected case. 

10. The covers of switches, ci rcuit breakers , etc. , 
s ha ll be kept securely closed while powder is exposed 
in the vicinity. 

11. Magazines shall be kept scr upulously clean 
and dry a t all times. Nothing shall be stor ed in maga
zines except explosives, container s, and authorized 
magazine equipment. Particular attention s hall be 
paid that no oily rags, waste, or other for eign mate
ria ls susceptible to spontaneous combustion a r e 
stored in them. 

12. Naked lights, matches, o r other flame-pro
ducing apparatus shall never be taken into magazines 
or other spaces used primarily as magazines while 
thes e compartments contain explosives. 

13. Before performing any work which may cause 
eithe r an abnormally high temperature or an intense 
local heat in a magazine or other compart ment used 
primar ily as a magazine, all explosives shall be re-
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moved to safe storage until normal conditions have 
been restored. 

14 . Black powder is one of the most dangerous 
of explosives and shall always be kept by itself. Only 
s:lch quantities as will meet immediate needs shall 
be taken from the magazines. A container of black 
powder s hall never be opened in a magazine nor in 
the vicinity of a container in which there is any ex
plosive. 

15 . Ammunition shall not be altered, nor s hall 
fuses or any other parts be removed or disassembled 
without explicit instructions from the Bureau of Ord
nance. 

Service of guns, including ammunition supply 

1. L ive ammunition shall be loaded into guns 
for firing purposes only . Test or inspection of am 
munition by fitting it into guns is prohibited, except 
when authorized by speCific instructions of the Bu
r eau of Ordnance. 

2 . During firing no other ammunition than tha t 
immediately required shall be permitted to remain 
outside of the magazine. 

3 . During gunnery exercises, charges in ex-
cess of the amount required to be available fo r one 
run shall not be assembled in the vicinity of guns 
mounted outside of tur rets. No charge for a bag gun 
s hall be removed from its tank, nor shall the tops of 
tanks be r emoved or so loosened that the bags may 
be exposed to flame until immediately befor e the 
charge is required for loading. 

4. When either cartridges or bag charges are 
outside the magazines, each flame-proof compart
ment or space which forms a stage of the ammuni
tion train, including the magazines and gun compart
ments (in or out of turrets), shall, wherever prac
ticable be kept closed from all other compartments 
or space s except when the actual passage of ammu
nition requires it to be open. Where practicable, 
no flame -proof stage of the ammunition train shall 
be open to both the preceding and the following 
stages at the same time. 

5. If flame seals be damaged during firing, 
except in action, so that they can not fulfill their 
purpose, the gun or guns concerned shall cease fir
ing until the flame seals are again effective. 

6. (a) In a magazine or handling room in which 
powder is removed from tanks to be sent to the guns 
in bags, not more than one charge per gun, for the 
guns being served by that magazine or handling room, 
sha ll be exposed by removal of tank tops, or by so 
loos ening the tank tops that the bags may be exposed 
to flame . 

(b) In each subsequent flame-proof stage of 
the ammunition tra in, not more than one charge per 
gWl, for the guns being supplied through that s tage , 
shall be allowed to accumulate. For this purpose, 
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the spaces or handling r ooms at the tops and bottoms 
of continuous-chain powder hoists will be considered 
separate stages (whether or not sepa r ated from the 
hoists by flame-proof doors, flaps or shutter ). 

(c) In addition to the above, continuous-chain 
powder hoists may be kept filled; or if hand passing 
i s used, there may be one bag of powder at t he sta
tion of each man in the train. 

(d) It is the intent of this article to permit 
sufficient powder to be exposed to provide an adequate 
supply for the guns being served. The maximum a
mount specified above should be exposed only if a 
s maller amount will not assure an adequate supply. 

7 . As ther e is an inflammable gas present in the 
chamber of a gun after firing which, under certain 
conditions, may constitute a danger by igniting the 
powde r charge which is to be used for the next r ound, 
and as smoldering remnants of powder bag may also 
be present, the following precautions s hall always be 
observed: 

(a) Bag guns shall not be loaded until a member 
of the crew has assured himself tha t t he bore is clear 
of powder gases and remnants and has announced 
' 'bore clea r " either by voice or by appr oved signal , 
such as a hand, whistle, gong, or horn , except that, 
when the gas ejector system does not r eadily c lear 
the bore, the combined sponge and ramme r (where 
provided) may be used. The sponge shall be dipped 
in water for each load. 

(b) Until the "bore clear" Signa l above de
scribed is given, or the projectile is rammed home 
with the wet combined sponge and r ammer, powder 
shall not be exposed closer than four feet to a gun not 
mounted in a turret. 

(c) In turrets fitted with ammunition cars, the 
car and the center of an open breech shall not be al
lowed within six feet of one another until the "bore 
clear " signal has been given. In turrets fitted with 
continuous -chain powder hOists, or for hand passing, 
the powder shall not be ex posed in the turret chamber, 
nor s hall the flame seal, shutter, or flap between the 
turret chamber and the next stage in the powder train, 
be opened or unlocked until the "bore clea r" signal is 
given. 

8 . If a powder bag is broken to the extent of al
lowing powder to fall out, the command "Silence" shall 
be given and the loose powder shall be gathered up. If 
it i s impracticable to utilize this section of the charge 
s atisfactorily in loading, it shall be secured in a flame
proof container or immersed in water. 

9 . In turrets not fitted with bulkheads between 
guns , the "bore clear" signal to the turret cr ew shall 
not be given until the guns which have been fired and 
whose breech plugs have been opened are reported 
clear , at which time one signal to the entire turret 
cr ew shall be given. 

10. Care should be exercised to prevent projectiles 
from s lipping bac~ from their s eats, as unseated 
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projectiles may cause abnormally high pressure. In 
bag guns, pro jectiles shall not be rammed by inter
posing one or more sections of a powder charge be
tween the head of the r a mmer and base of the pro
jectile . 

11. The mushr oom of every bag gun shall be 
wiped after each shot with a sponge or cloth dampen
ed with fresh wate r . 

12. As soon as a gun is loaded the breech sha ll 
be closed without delay. 

13 . When priming a lock of the sliding-wedge 
type , care shall be taken to insure the primer being 
pushed in beyond the pr imer catch to p revent the 
primer coming out or being crushed by the operation 
of the wedge in closing. 

14. In loading a bag gun, neither the gun r eady 
light switch nor the gun firing cut-out switch (which 
are combined in s ome installations) shall be in the 
closed position until the breech is fully closed and 
a ll personne l are clear of the r ecoil. 

15. To guard against blowing out primers which 
may fire at the instant of closure, care shall be taken 
whenever the breech of a bag gun with a live prime r 
in the lock is being closed, that the operating leve r is 
followed through during the last part of 'its travel, to 
prevent any opening o[ the lock due to rebound. 

16. The breech plug of a bag gun shall never be 
unlo cked or opened while there is a live primer in the 
lock. 

17 . A firing lock into which a live primer has 
been inserted s hall never be opened, either independ
ently or by operation of the breech mechanism, unless 
the fi r ing circuit is br oken ext ernally by the lock or 
breec h mechanism ([or example, at local pointer' s 
key or gun captain's ready switch), except when it is 
known that the loaded gWl has fired. This applies to 
the firing of primers at drill, to the operation of load
ed guns , and the examination of primers. 

18. The limiting position of the breech of the gun 
or recoil shall be indicated and the gun crew shall be 
instructed to keep clear . 

19. While a gun is being loaded , all personnel 
not r equired for. the unloading operation shall be kept 
at a safe distance from the gun . 

23 . Effective measures shall be taken to guard 
against pr e maturely opening the breech of a loaded 
gun , whether or not the gun is fitted with a salvo 
latch. 

24. If a gun is loaded at the order "cease firing" 

(a) The gun shall be kept pointed and trained 
in a safe direction . 

(b) The breech mechanism shall be kept 
fully closed. 
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(c) The gun shall normally be cleared by 
firing as soon as practicable. 

25. A loaded and fused projectile, seated in 
the bore of a gun that is shot from previous firing, 
presents a hazard, since detonation of the projectile 
is possible as a result of being heated. Whenever 
practicable, such prOjectile should be disposed of 
promptly by firing the r ound. Whether a gun is hot or 
cold, the risks attendant upon removing a loaded and 
fused projectile seated in the bore, by backing out, 
are considered unwarranted except in the case of 
guns for which existing instructions specifically pre
scribe this procedure. 

26. (a) The possibility of a serious accident 
due to opening the breech of a gun too soon in the 
case of a hangfire demands the constant exercise of 
the utmost prudence and caution. A hangfire must be 
assumed to exis t when: 

(1) An unsuccessful attempt has been made 
to fire the gun. 

(2) A charge remains in a bag gun, with 
the possibility of ignition by an undetected ember from 
the previous r ound. 

(P) The following procedure shall be fol
lowed in the cases noted above: 

(1) Keep the gun pointed and trained in a 
safe direction. 

(2) Keep the breech mechanism fully 
closed. 

(3) Continue attempts to fire, if desired, 
rep riming bag guns provided such efforts do not in
volve any movement tending to open the breech. 

(c) 
conditions: 

H the gun is not fired under the above 

(1) Open the fi ring key and break the fir
ing circuit elsewhere. 

(2) Unhook the firing lanyard, if detach-
able. 

(3) Remove the primer from the lock of a 
bag gun, using the primer tools supplied for this pur
pose, taking care to avoid danger from recoil or blow
back. For t his purpose, or for shifting primers , do 
not leave the firing lock open longer thap. necessary. 

(4) Do not open the breech for 30 minutes 
(10 minutes for field or landing guns on shore) after 
the last attempt to fi re . This, at the discretion of the 
commanding officer , is not obiigatory in time of ac
tion; nor is it obligatory or advisable with a hot gun 
if an instruction of the Bureau of Ordnance to pre
vent a projectile "cook off" recommends earlier open
ing of the breech when the gun cannot otherwise be 
cleared by firing it. 
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(d) The crew shall never leave a loaded 
gun until the precautions in (b) and (c) (1) to (3) above 
have been carried out. 

(e) Ammunition removed from a loaded gun 
shall be disposed of in accordance with current in
structioDB of the Bureau of Ordnance . 

27. Ships shall cease the firing of any gun whose 
line of fire is endangering any objects other than the 
designated target. These objects include friendly 
ships and aircraft and own ship ' 8 s t ructure together 
with the mounts and launchers and thei r barrels, 
fixed or moving. This stipulation applies to objects 
in the vicinity of the firing point , throughout the tra
jectory and in the vicinity of the target. Turrets, 
mounts , guns and lawlcbers which ar e not firing, 
while others are firing, shall be trained and elevated 
if manned, or secured if wlmanned, in a manner that 
will provide the greatest amount of safety from the 
firing. This position of greatest amount of s~ety of 
the unmanned motDlts will generally be that position 
which the firing cut-out mechanism cams of the fir
ing mounts were cut to clear. 

TURRET GENERAL PRECAUTIONS 

DANGER. Live 440- volt leads are exposed when
ever covers of the bus transfer panel, equipment 
panels, controllers, motor terminal boxes , and many 
of the control panels and connection boxes are open. 

DANGER. Never enter the cable t rWlk at the foot 
of the central column or the wiring recess at the top 
until the 440-volt s upply switches are open at NOR
MAL and ALTERNATE switchboards. 

Always open the 440-volt supply switch at the 
equipment panel as well as the controlle r concerned 
when preparing to work on any power cil'iven assembly. 

Never position the automatic control cir cuit trans
fer switches of the elevating drives at AUTO until all 
personnel have been cleared from the gun pits. 

DANGER. Never fir e the guns with personnel in 
the gun pits. 

DANGER. Always close and secure the gun room , 
sIght station, pan floor, and projectile flat batches, 
and the circular foundation doors before firing the 
gun. 

DANGER. Always start the ventilating systems 
before firing the guns . 

ORDNANCE EQUIPMENT PRECAUTIONS 

Personnel Danger 

Never fire the guns without first checking the 
recuperator air pressure and differential fluid. 

Never put hands , feet, or head into a hoist way 
or path of a cradle , spanning tray, slide , or housing 
when power is on. 
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DANGER. Never climb through the iImer compart
ment archways of the projectile flats when the pro
jectile r ing power drives are operating; always stop 
the power drive electric motor. 

Never par buckle project iles directly from the fix
ed stowage space to the hoist except in an emergency, 
such as failure of the pr ojectile ring drive. 

Never use more than t hree turns of s nubbing rope 
around a gypsy head when parbuckling; two turns are 
usually sufficient. 

Never start the snubbing action with a jerky, sud
den move ment when parbuckling; "ease" the projec
tile into motion. 

Never hold the projectile hoist shutters open by 
hand when parbuckling out of the hOist; latch the shut
ters open before unloading the hOist. 

DANGER. Never perform gun sliding-out exercise 
without s etting the slide securing pin in its 20-degree 
elevation socket. 

Never enter the gW1 pits except when the slide se
curing device is engaged. 

Never start the elevating gear until the gun pits 
re cleared of all personnel. 

Always operate the elevating gear slowly in HAND 
control when operating the slide securing device. 

Always lash all projectiles carefully , inspecting 
all toggle links, before going to sea. 

Do not unscrew hydraulic adjustments excessively. 
Ther e is danger of injur y to per sonnel and equipment 
because of the hydraulic pressure . 

WARNING. Always observe all cautions listed un
der ''Turret general precautions." 

Equipment Casualty 

Gun equipment precautions 

P REPARATION PRECAUTIONS 

Check recuperator air pressure a nd differential 
fluid. 

Check recoil cylinder fluid level. 

Check the fluid level of the breech opening and 
operating lever buffers , and the elevating and depres
sion buffers. 

Re move the muzzle covers and t ompions. 

Disengage and stow the gun locking device. 

Release the slide secur ing pin. 

Ver ify breech action, gas ejector supply, and fir-

ing lock ac tion by operating the breech through two 
opening and clos ing cycles. 

FIRING PRECAUTIONS 

Before loading live ammunition in the gun verify 
that the salvo latch locking pin is not in the hole 
designated B to prevent opening the breech when a mis 
fire or hangfire goes unnoticed in salvo fire. 

After each round has been fired , verify that the 
gun has r eturned to battery by observing the indica
tor marks on the yoke and counterrecoil cylinders; 
the service of the gun shall be stopped should the 
gun fail to return to batte r y. 

MISFIRE PRECAUTIONS 

P osition the READY switch at SAFE immediately . 
Unload or fi re the gun, observing NAVORD INSTRUC
TIONS 5100.1. 

STOWING PRECAUTIONS 

Secure the gun locking device immediately after 
"C ease fir e ." 

Always seat the slide securing pin . 

Always install tompions or canvas covers on gun 
muzzles. 

MISCELLANEOUS PRECAUTIONS 

Use utmost care to avoid damaging the breech 
mechanism when removing a drill projectile from 
the gun chamber by means of the backing-out rammer . 
If possible, have guns trained fo re and aft to mini
mize the effect of the r oll of the ship. Observe "back
ing-out precautions , " page 101. 

Us e only clean , soft c loth to wipe the counte rre 
coil plungers. Scratches will cause loss of air 
charge . No rust-pr otection oil film is required. 

Never use an organic or heavy oil or grease to 
coat the gun bore , chamber, or gun and slide b r ight 
work, or to lubricate the firing lock. Use authorized 
lubricant only. 

Never use abrasives or detergent or caustic so
lutions to r e move discoloration or smoke rings f r om 
the gun bore; use an oil-soaked cloth. 

Never use kerosene, gaSOline, carbon tet rac hlor
ide , caustic or s oda solutions to clean the firing lock; 
use alcohol. 

Ammunition hanUJ.ing equipment precautions. 

Befo re hOisting projectiles , oper ate the empty 
hoist, the cradle , the function contr ol and shut-off 
valve, and the shutters, to ver ify nor mal operation 
of all indicator and interlock actions. 

When hoisting projectiles always hold the hoist 
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control handle in HOIST position untll the TOP OF 
STROKE indicator is illuminated. 

While the first four pr ojectiles are being loaded 
into a hois~check the brake action. Ver ify the s ole
noid b r ake r elease movement and that the br ake drum 
is clean and oil-free. 

When operating tne first cr acUe lowering movement 
with projectile, check the cradle buffer for normal 
action. 

Before lowering projectiles, the cradle operator 
mus t verify that t he function control and s hut-off 
valve is oper ating properly. 

When lowering projectiles the cradle operator 
must not move back the cradle projectile latch until 
the rack is at the top of stroke. 

When handling powder between the magazine scut
tle s and hoist loading tr ays avoid rough t reatment 
that may cause a powder bag to tear . 

Transfer projectiles from the rotating r ing to the 
hois t when loading the hOists, and from the hoist to 
the r otating ring when unloading. Never parbuckle 
projectiles directly from the oute r ring to the hoist 
except in an emergency, such as failure of the pro
jectile r ing drive. 

Turn the snubbing rope twice ar ound the gypsy 
head for normal parbuckling. Never use more than 
three tur ns. 

Replenish the rotating ring as it is depleted by 
parbuckling from fixed stowage to the rotating ring; 
projectiles must be lashed when in position. 

L oop the snubbing rope under the copper r otat ing 
band , never above it. 

It is preferable to load projectile hoists from the 
upper flat first; this procedure is not compulsory . 

Before parbuckling, make sure that the projectile 
hoist shutters Swing freely . 

Make certain that the loading door in the hoist is 
lowered before parbuckling on the upper flat. Before 
parbuckling on the lower flat, make certain that the 
hoist loading door on the upper flat is raised and 
secured. 

Never use the parbuckling gear to snub auxiliary 
whip hoists; this procedure is not compulsory. 

Always stow projectile rings with both centering 
pins of each securely seated. 

Always lash all projectiles carefully, inspecting 
all toggle linkS, before going to sea . 

Never attempt to load or unload a p r ojectile ring 
when it is in motion. 

A4- 6 

Always inspect the pr ojectile ring for loose tools 
or other obstr uctions before star ting operations . 

When reversing the direction of prOjectile r ing ro
tation, permit the ring to come to a full stop before 
reve rsing hand lever movement. 

Keep projectiles secured in the projectile ring 
until r otation s tops; then unclamp only the pr ojectile s 
which are to be parbuckled. In rough weather , un
clamp the prOjectiles one by one as needed for par
buckling . 

Refer to the "Personnel danger precautions" on 
page 587. 

Gun laying equipment precautions, 

Befor e attempting to s tart the power drive elec
tr ic motor, make sure that the tilting box is at neu
tral , the control selector lever is at HAND, the gun 
pits are clear , and operating personnel are in safe 
positions. 

Before shifting to AUTO control , make sure t hat 
the s ynchro receivers are energized and that gun po
s ition is in close agreement with gun order. 

The gun layer must remain at his station whenever 
the equipment is in operation. He must be pr epared 
to stop the equipment immediately if any emergency 
arises. 

Always s hift the control selector lever to HAND 
befor e stopping the power drive. 

Protect the elevating gear drive from vibration 
and settling by setting the slide securing pin at the 
zero degree secured position whenever the drive is 
not operating. 

WARNING. It is possible to adjust some transfer 
acceleration limiting valves so that the Hand control 
line is completely cut off . Every possible precaution 
must be taken to pr event this condition because neither 
the handwheels nor the hand stops will have any ef
fect. 

Never attempt to improve the operation of an el e
vation r eceiver-regulator if the performance is sat
isfactory. 

Training gear equipment precautions. 

Always r et ract both centering pins before sta rting 
the training gear drive. 

Before attempting to start the power drive elec
t r ic motor, make s ure that the tilting box is at neu
tral, the control selector lever is at HAND, and 
operating personnel are in safe positions . 

Before shifting to AUTO, make sure that the syn
chro receivers a re ener gized, and that turret posi
tion is in approximate agreement with. turret train 
or der . 
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The train operator must r e main at his station 
whenever the power dr ive is in operation; he must be 
prepared to stop the power drive if an emergency 
arises. 

Always shift the control selector lever to HAND 
before stopping the power drive . 

Operate the drive slowly in HAND when locating 
centering pin positions . 

P r otect the train drive from backlash and the rol
ler path from deformation by setting both centering 
pins tight whenever the drive is not operating. 

Never attempt to improve the operation of an ele
vation receiver-regulator if performance Is satisfac 
tory . 

Fire control equipment precautions. 

Never attempt to set the sights when any appreci
able effort is required to turn the sight setter's hand 
cranks. Stop and investigate. Find and remove the 
cause of the abnormal load before resuming operation. 

Exe rcise the sights and gun attachments periodi
cally and frequently through full range of movements. 

Dry out and ventilate sight hoods daily . Clean and 
dry telescope objectives . 

Always keep the sight hood shutters closed when 
the s ights a r e not in use. 

Never make internal adjustments or open any fire 
control instrument without cause . 

When securing fire control equipment after opera
tions , open all transmission, communication, and 
lighting circuits at the instrument controls as well 

APPENDIX 4 

as the turret officer' s transfer switchboard . 

Never adjust Sights and gun attachments without 
cause, and then only in the prescribed order . Adjust
ments made out of order will upset other adjustments . 

Neve r attempt to improve the operation of fire 
control equipment if performance is satisfactory. 

Whenever trouble occurs, test the equipment in 
a ll types of control, to isolate the cause, before 
resorting to disassembly or adjustment. 

A4-7 
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Subject 

Acid ity, Test for 
(see Hydraulic fluid) 

Adjustments 
Elevating, gear 

A 

A-end pUot valve .... . . . . . .. .• .. 
B -end relief valve .... . ......... . 
constant horsepower device .... ... . • 
e levating nut ........ .. ....•... 
elevating s.cr ew . ...•..••.• . ... 
elevating or der indicating dial . . . . . . . 
handwheel friction clutch . . .. . . . . . 
limit stops .. .. ...... •. ...... . 
linkages .. ... .. .... ' ..... .. . 
r eceiver-regulator replace-ments 
stroking and sta:bilizing valves- .. .. . . . 
stroking piston control valve . . . . . . . . 
synchro electrical zero • • .• • . .. • 
synchronizing acceleration cont r ol 

device .... . . . .... . 
synchronizing pilot valve 

Gun assemblies 
air line swivel joint ..... 
air line telescoping joint ...... . 
air reduction valve ... . ......... . 
breech carrier hinge, ......... . 
breech counterbalance springs . . • . . .. 
cocking lever torsion spring ...... . . 
Foster valve. . . . . . . . . . . ....... . 
gun hoop and hinge lug .. ..... . 
hydraulic buff er stuffing box . .... . . 
Mas on valve 

Parbuckling 
general 
gypsy head clutch ... 

Powder hoist 

INDEX 

Page 

5-35 
5-35 
5-35 
5-34 
5-34 
5-37 
5-35 
5-34 
5-36 
5-40 
5-39 
5-36 
5-3'9 

5-36 
5-38 

3-22 
3-22 
3-22 
3-21 
3- 21 
3-22 
3-22 
3-22 
3-22 
3-22 

8-8 
8-8 

A-end centeri ng plungers 11-34 
A-end neutral interlock switch 11-34 
B -end cams ., . . . . . . . . . . . . 11-31 
B-end brake ............ .... .• . 11-35 
control pump relief valve ......... 11-35 
control selector linkage ... .•.• .. 11-29 
dashpot ......... ........... . 11-36 
flight length .. .. ......... . ..... 11- 31 
foot valve control linkage ....... . 11 - 36 
hoist control lever. . . . . . . . . . . . .. 11- 29 
latch and vent valve cam • . . . . . .. 11-36 
main system relief valve .. .. ... . 11-35 
preliminary tests ...... .• . .. . ... 11-30 
servo control valve centering lv er .••. 11-30 
upper powder door closing actioll . .... 11-36 
venting valve lever 11-29 

Projectile hoist ........ ..• ... 

brake 
cradle ~pe~ating' cyii~der' pi~to~ : : : : : 
indicator retainer 
main system oil pressure 
pawl control relief valves 
projectile latch switch 

9-32 
9-34 
9- 35 
9-36 
9-36 
9-35 

Subject 

t ripping cam mechanism .. . .••.. • 
tube pawl operating mechanism ... .. . 

Proj ectile rings 
access for a djustments .......... . 
auxiliary relief valve .. ...... . 
cam r o Her link . . . . . • . . • . . . . . . 
ca m timing link ..•............ 
control l ink . .. . .. . ... ..•.. ' ... . 
inter lock switch .............. . 
prOjectile ring stops . .. .. ....... . 
s afety relief valve .. ... .. ..... .. . 
yoke link .. . .....•............ 

Rammer 
chain . ... ..... . •. . .... . ... 
control lever ..... . . .....• .... 
ramme r chain-limit stop ... .... . . 
sproket and coupling ........... •. 
switch .•.. ... . ...... ..• ... .• 
tilting box control movement ....... . 
two-way relief valve ..•. •. ....... 
withdraw s troke decelerate valve ..... 

Rangefinder mount assemblies 
stabilizing unit clutch switch ... . . 

Sight assemblies 
bore s ight •. .•.•.• . . .... . . 
gun elevation indicator .•.. .. 
sight alignment .............. ..• 
sight movement ..... .. ..... . 

Slides 
deck lug .. ... . .. ... . ....... . 
general .. •..... ... . .......... 

Training gear 
B-end brake ...... ............ . 
B-end s ynchronization .•.... 
change gears , parallax computer .... . 
cons tant hor sepower device ........ . 
control scr ew limit . ... .... . .... . 
hydrauliC Vibrator . . . . . . . . . . . . . . • 
limit stop operat ing range ........ . 
limit stop position .... . .... ..... . 
limit stop valve •...• . .. . ...... 
main r elief valve •• ... .... ...... 
rece iver-regulator replacement ..... . 
respons e drive setting and coupling 
setting checking dials ......... . 
setting synchr os ........... . 
synchro crank position .. ... . 
synchr o electric zero . ... ••.••••. 
trans misilion limit stops ....... . 
zerOing parallax computer •.. ..... 
zerOing valve block ........... . 

Adulterants , Lubrication • ....... 
Air demand ' 

(see Gas ejector) 
Air supply 

(see Gas ejector) 
Altitude mechanis m 

(see Stand, Rangefinder) 

Page 

9-33 
9-32 

7-29 
7-29 
7-27 
7-27 
7-27 
7- 29 
7-29 
7-29 
7- 27 

10-22 
10-23 
10-22 
10-22 
10-23 
10-23 
10-23 
10 -22 

14-10 

13-12 
13-13 
13-12 
13-13 

6-29 
6-29 
6-33 
6-29 
6- 28 
6-33 
6-32 
6-33 
6-33 
6-27 
6-32 
6-32 
6-31 
6-31 
6-33 
6-30 
6-28 
6-31 
6-31 
18-1 

Index 1 
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OP 769 16-INCH THREE- GUN TURRETS 

Subject 

A (cont'do) 

Ammunition handling and stowage 
(see Appendix 4) 

~age 

Ammunition hoist and gun loading equipment 
hoist controls 0 0 ••• 0 •• • •• 0 0 ••••• 1-16 
hoist power drive o. 0 0 0 • 0 • • 1-16 
powder hoist 0 0 • o ... 0 • • • • • 1-16 
projectile hoist . . 0 • 0 0 0 1-16 
rammer 0 0 0 • 0 • • 1-16 

Armor 
(see Turret data) 

Assemblies, Index of 
(see Appendix 3) 

Auxiliary installations 
(see Turret auxiliary installations) 

B 

Backing out precautions - drill projectiles 
Ballistic (lata 

(see Gun) 
Battle (instrument) lighting 

(see Lighting system) 
Battle telephone 

(see Communications) 
Breech mechanism, Gun assemblies 

components . . 0 ••••• 0 0 •• 0 •• 

design variations 
type ..... 

o 3 -21 

3-5 
3-5 
3-5 

Breech switch 
Buffers 

•• 0 •• 3-12 

(see Slides) 

C 

Carriage assembly 
(see Stand, Rangefinder) 

Carriage ring weldments 
(see Projectile stowage rings) 

Carriage securing devices 
(see Projectile stowage rings) 

Communications 
battle telephone 0 0 • • • • • • • • • • • • 

depression and train stop signal. 0 0 0 0 

intra-turret emergency alarm 0 • 0 • •• 

ship's service telephone . 0 •• 0 •• 0 

sound powered telephone and voice tube 
call bell . 0 •• • 0 0 •• 0 

supplementary telephone 
train warning signal 
turret announcing 

Computer operators 
(see Personnel) 

Connecting carriage beam 
(see Stand, Rangefinder 

Control selector 

1-23 
1-23 
1- 23 
1-27 

1-27 
1-23 
1-23 
1- 23 

control selector valve 
emergency bu~ton and release 
loading interlock valve 
loading position valve 

•• 0 5-18 

loading valve 
selector interlock piston 
selector lever ... 0 • • 

Index 2 

•• 0 5-18 
· 5-19 
· 5-18 
· 5-19 
· 5-18 
o 5-18 

Subject Page 

solenoids ... 0 •• • •• 0 •• 0 • 0 ••• • 0 • 

synchro failure solenOid, valve, and 
latching valve ......... . .... 0 0 • 

Controls, Rammer 
description . 0 • ••• 0 ••••••••• 0 0 

hand control gear. . . . . 0 0 ••• 0 ••• • 

neutral interlock switch 
start-stop control 0 • 

stroking control 
Controls and interlocks 

Powder hoist 
car interlock and indicator system 
door and dog latch interlocks 0 0 • 0 0 •• 

powder hoist control 0 0 ••••• 0 ••• 0 

power drive controls and interlocks 0 • 

power-on circuit 0 0 0 •• • ••• 0 0 0 

selective types of control 
start-stop control 0 0 • 0 0 

Projectile hoist 
cradle operating controls 
crosshead indicator switch . ... 0 0 0 • 

door and shutter interlock . 0 ••••• • 0 

hoist control clutches .. . .... 0 •••• 

hoist control indicator ... . 0 0 

neutral start interlock .. 0 •••• 0 • 0 0 

rack operating controls 0 •••• • • • 

startstop controls. 0 0 • ••••• 0 •••• 

Projectile rings 
brake release lever 0 ••• 0 •••• 0 •• 

manual control mechanism .. 0 • •• 0 • 

neutral interlock switch ....... . 
projectile ring r eady indicator 0 • • •• • 

start-stop control ....... . . 
timing and control mechanism ... 0 •• 

Rangefinder 
altitude mechariis m .... 0 • 0 ••• 0 • 0 

clutch shifting lever interlock 0 •• •• 

deflection gear . 0 • 0 ••••••• 0 0 • 

limit stop interlock 0 • 0 •••• 

shutter mechanism interlock ...... . 
Counterrecoil mechanism 

(see Slides) 
Cradle assembly, Projectile hoist 

5-19 

5-18 

10-10 
10-12 
10-14 
10-10 
10-14 

11 - 15 
11- 17 
11 -1 3 
11-16 
11 -17 
1::' - 13 
11-13 

9-1 6A 
9-16 
9- 19 
9-16 
9-15 
9-19 
9-14 
9-14 

7-18 
7-18 
7-1 8 
7- 18 
7- 17 
7-18 

14 -8 
14-9 
14-8 
14-9 
14-9 

arrangement ......... . ......... 9- 12 
buffers 0 0 ••• 0 •••••• 0 ••••••••• 9-12 
cradle and spanning tray . 0 •• 0 • • • • 9-12 
cradle control valve 0 0 0 •••••• 0 •• 0 • 9-12 
cradle latch 0 0 •• • •• 0 • • • • • • 9 - 12 
cradle solenoid valve 9-12 
projectile indicator 0 •••• 0 9- 12 

Cradle operating cylinder 
(see Hydraulic mechanism) 

Cradle operators 
(see Personnel) 

Crew stations 
gun house crew . 0 0 •••• 

lower projectile flat crew . 
machinery floor cr ew 0 ••• 

powder handling .... 0 •• • 

fl at crew 
upper projectile 

fla,t crew 

2-3 
2-3 
2-3 
2-3 

2-3 
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Subject 

Deck lug 
adjustment 

D 

detail description . 
general description. 

Deflection gear 
(see Stand, Rangefinder) 

Depression and train stop signal 
(see Communications) 

Detail description 
Elevating gear 

elevating gear controls 
oscillating bearing assembly 
power drive . ... . , .... , 
receiver-regulator Mark 10. 

Gun assemblies 

Page 

4-16 
4-2 
4- 1 

5- 10 
5-10 
5- 2 

5- 14 

bree ch mechanism 3-5 
firing lock. . ....... , 3-12 
gas ejector. 3-15 
gun ... , ........ , . ..... .... 3-4 
salvo latch , .... . . , .. , .. .. 3 -11 
yoke .. , ...... . ' . , .... 3 -16 

Parbuckling gear 
controls 1) -6 
power drive 8-3 

Powder hoist 
controls and interlocks 
powder car 
powder hoist trunk 
power drive 
trunk lower door assembly 
trunk upper door assembly 

Projectile hoist 
controls and interlocks 
cradle assembly components 
hoist components 
hoist reversal system 
power drive 

Projectile rings 

11 - 13 
11- 10 

11 -7 
11 -3 
11 -8 
11-9 

9- 14 
9- 12 

9-9 
9-12A 

9-3 

power drive 7-6 
projectile ring controls and interlocks 7-17 
prOjectile stowage rings 7 -14 

Rammer 
controls ..... , . .. . 
hand contr ol gear. , .. . 
neutral interlock switch 
power drive 
rammer ..... . 
start-stop control 
stroking control .. 

Rangefinder mount assemblies 
controls and interlocks 
stabilizer .. , . 
stand 

Sight assemblies 
instruments 
sight 

Slides 
deck lug 
slide 

Training gear 
firing stop mechanism 
power drive 

10-10 
10-12 
10'- 14 
10-2 
10 - 9 

10- 10 
10-14 

14-8 
14-5 
14-1 

13 - 8 
13-3 

4-2 
4-4 

6-19 
. 6-3 

INDEX 

Subject Page 

training gear controls ...... . 6-9 
training worm, wormwheel, and 
pinion assembly ......... . 6-8 

Turret auxiliary installations 
counter recoil air charging system 16-11 
illumination supply '" ...... 16 -1 
power supply . . . . . . 16 -1 
sprinkling system . . . . . 16 - 4 
ventilating system. . . . . 16-1 

Turret electrical installations 
fire control system .... 
interior communication system 
lighting system ........ . 
magazine sprinkling system 
power system ..... . 
turret ventilating systems 

Disassembly and assembly 
Elevating gear 

A-end ........ . 
B-end ........ . 
control mechanism 
hydraulic vibrator. 
receiver-regulator valves . 
replacement limits of parts reas-
sembled 

servo piston ......•..... 
speed reducer ....... . 
supercharge and servo pumps 
synchros ..... . . . 

Gun assemblies 
breech mechanism .. 
firing lock ...... . 
Foster valve 
general instructions .. 
Mason valve 
regurming procedure .. 

Parbuckling gear 
cormecting shafts 
gear box units 
general ... 

Powder hoist 
A- end group 
B-end group 
general instructions .. . 
piping ........... . 
power equipment changeover 
valve assemblies and control link-

15-17 
15-37 
15-45 
15-45 

15-3 
15-48 

5-41 
5-42 
5-42 
5-43 
5-43 

5-43 
5-41 
5-41 
5-42 
5-42 

3-24 
3-25 
3-25 
3-22 
3-25 
3-22 

8-9 
8-8 
8-8 

11-37 
11-42 
11-36 
11-48 
11-48 

age. . . . . . . 11-46 
PrOjectile hoist 

general . . . . . . . . . . . . . . . .. 9 -36 
hydraulic (rack operating) cylinder 9 -36 

Projectile rings 
A-~nd . ..... . 
auxiliary pump 
B- end 

Rammer 
A-end 
B-end. . ...... . 
general instructions. 
rammer chain 

... 7-31, 7-34 
..... , 7-35 

7-34,7-35 

10-24 
10-25 
10- 23 

removal ...... , .... . ..... 10-23 

Index 3 
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OP 769 16-INCH THREE-GUN TURRETS 

Subject Page 

index 4 

D (cont'd. ) 

Rangefinder mount assemblies 
general instructions .. . 14-10 

Sight assemblies 
general instructions 

Slides 
general instructions 

Training gear 

.. . 13-15 

4-1 6 

A-end ............. . 
auxiliary pump cluster 
B-ends 
control gearing assembly ... . .. . 
hand gear pump ....... . ..... . 
receiver-regulator gear train ... . 
receiver-regulator main block ... . 
receiver-regulator pressur e r educer. 
receiver-regulator valves .•.... .. 
reduction gear pump cluster mounting 
synchro cranks .' ... . . . 
synchros ... . .............. . 

Duties 
(see Personnel) 

E 

Electrical installations 
(see Turret electrical installations) 

Electric deck (machinery floor) 
(see Ordnance installations) 

Electrician 
(see Personnel) 

Elevating gear 

6-35 
6-34 
6- 35 
6-3 6 
6 - 35 
6-36 
6-36 
6-37 
6-37 
6-34 
6-36 
6-36 

adjustments . . . . . . . . . . • . .. 5-34 
disassembly and assembly. . . . . .. 5- 41 
elevating gear controls 5-10 
general description 5- 1 
instructions . . . . . . 5-28 
operating precautions 5-28 
operating trouble diagnosis . . . . . .. 5-3 0 
operation . . . . . . . . . . . . . . . . . .. 5-22 
oscillating bearing assembly. . . . . .. 5-10 
power drive .. ... " 5-2 
receiver-regulator ... . .. . 5-14 
servicing instructions . . . . .. 5-29 
starting .......... . . . . .. 5-22 
stopping .......... . . . . .. 5-22 

Elevating gear controls 
control box mechanism 5-13 
control gear hand gear 5-13 
control gear response gear 5-13 
control selector. . . . . 5-11 
receiver-regulator 5-14 
servo stroking system 5-11 
start-stop control 5 -10 
stroking piston control valve . 5-12 
transmission controls . . . . . . . .. 5-11 

F 

Fire control 
general description 
introduction 

Fire control circuits 
gun-firing control 

12-1 
12-1 

12-1 

Subject 

gun-laying control ... .... . . 
interior communications systems .. 
interlocks and indicators .... .. . 

Page 

12-1 
12-5 
12-3 

Fire control station equipment 
computer's station . . . . . . . . . 12-9 
gun captain's stations .......•. 12-10 
gun layer's stations .. . .. .•... 12- 13 
rangefinder operator's station ... . 12-15 
right and left sight stations .. • .. 12-10A 
trainer's station . . . . . . .. 12-14 
turret captain's station . . . . . . . . 12-9 
turret officer's station. . . . . . .. 12-6 

Fire control system, Electrical instal-
lations 

circuits .... ....... ....... . 
components ... ..... .. .... .. . 
power supply . ... .......... . 

Firing lock 
components .... .. ......... . 
function .................. . 
mounting arrangement ..... .. . . 
safety appliances ............ . 

Firing operations 
first round ................ . 
gun laying, firing .. .... .. . ... . 
loading ......... .. .... . . . . 
range estimating ... ... ...... . 
sighting ............ ...... . 

Firing precautions 
(see Appendix 4) 

Firing stop mechanism 
Fixed structure 

(see Structural assembly) 
Fluid purity, Use of filters for 

(see Hydraulic fluid) 

G 

Gas check pad 
(see Obturator unit) 

Gas ejector, Gun assemblies 

15-17 
15-17 
15-17 

3-12A 
3-12 

3-12A 
3-15 

2- 21 
2-22 
2-25 
2-26 
2-25 

6 -19 

air demand. . . . . . . . . . . . . . . .. 3-16 
air supply . . . . . . . . . . . . . . . .. 3 -15 
auxiliary system . . . . . . . .. 3 -15 
cut-off valve ........ . ...... 3 - 16 
general arrangement . . . . . . 3 - 15 
main system . . . . . . . . .. 3 - 15 
purpose. . . . . . . . . 3-15 
swivel joint. . . . . . . . . . . . . . . .. 3 - 15 
tanks and piping system. . . . . . . . 3- 15 
type .. . .. .... , .. ..... ... 3- 15 

Gas ejector supply. . . . . . . . . . . . .. 1-29 
General des cr iption 

Elevating gear 
component locations ..... ..... 5- 1 
components. . . . . . . . . . . . . . . . . . 5- 1 
design data ..... . .. ... .... .•. 5-1 
design differences • . . . . . . •. 5- 1 
desi€1l features ........... .... 5-1 
functional ar -
rangements ............... • 5-1 

purpose. . . . . . . . . . . . . . . . . . .. 5-1 
type .. .. . ... ...... . ...... , . 5-1 
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Subje ct 
G (cont'd.) 

Fire contro I 
turret fire control circuits 
turret fire control station equipment 

Gun as s emblies 
assembly arrangements 
assembly differences 
components 
data 
type 

Parbuckling gear 
arrangement of drive shaft 
components 
data 
design features 
locations .... 
mounting arrangements 
number of gypsy heads 
purpose 
slip clutch . . . 
type 

P owder hoist 
component locations 
components 
data ..... . 
design differences 
design features .. 
functional arrangements 
purpose ..... . 
turret installation 
type . . . .. . 

Projectile hoist 
component locations 
components 
design data 
design differences .. 
functional arrangements 
purpose 
type 

Projectile rings 
power drive 
prOjectile stowage quantities 
serving the rings and securing 

prOjectiles 
s towage hand ling 
stowing projectiles 
turret stowage ... 

Rammer 
component locations 
components 
design differences 
design features .. 
functional arrangements 
performance data 
purpose ......... . 
type ......... . 

Rangefinder mount assemblies 
components ..... . 
functional arrangements 
limits of movement 
purpose 
type .. . •.... 

Sight assemblies 
functional arrangements 

Page 

12-1 
12-1 

3-2 
3-2 
3-2 
3-3 
3-1 

8-2 
8- 1 
8-3 
8-2 
8- 2 
8- 2 
8-3 
8-1 
8-3 
8-1 

11-1 
11-1 
11-3 
11-3 
11-1 
11-1 
11- 1 
11-1 
11-1 

9-1 
9-1 
9-3 
9-1 
9-1 
9-1 
9- 1 

7-4 
7-4 

7 - 3 
7-2 
7-2 
7-1 

10-1 
10-1 
10-2 
10- 1 
10-2 
10-2 
10-1 
10-1 

14-1 
14-1 
14-1 
14-1 
14- 1 

13-2 

Subject 

general a rrangements of sight 
s tations and components ... 

local control instrument components 
type. . . . . . . . . . . . . .... .• 

Slides 
access arrangements 
components •.... 
design differences 
design features ........ . 
location 
purpose .. . . . .... •. 
type .......... . 

Tools and accessories 
identities ...... . 
s pecial equipment 
standard equipment 
types .... ... . 

Tra ining gear 
component locations 
components . . . 
des ign data ...... . 
des ign features ... . 
functional arrangements 
purpose • • ... 
type .. . ....... . 

Ge ner a l lighting 
(see Lighting system) 

General tur r et illumination 
(see lllumination 

Gun 
ballistic data tabulation 
components .. ... 
des ign feat ures 
type ...... . .. . 

Gun assemblies 
detail description 
disassembly and assembly. 
general description 
instructions ..... . 
oper a Iion • . .. 

GWl captains 
(see Pe rsonnel) 

Gun casualty operation 
manual projectile extraction 
misfire operations 

Gun elevation indicator adjustments 
coupling the elevation response 
shaft .................. . 

coupling the gun elevation order 
input (mechanical) ...... . 

coupling the sight angle input shaft. 
coupling the train angle input and 
adjusting roller path tilt compensa-
tion .. .. ... ... . ........ . 

Gun-firing contr ol 
(s ee Fire control circuits) 

Gun house ordnance 
(see Ordnance installations) 

Gun house str uctural plan 
(see Structural assembly) 

Gun laying cont rol 
(see Fire control circuits) 

Gun maintenance mater ials •. 

INDEX 

Page 

13-1 
13-3 
13-1 

4-2 
4-2 
4-2 
4:-2 
4-1 
4-1 
4-1 

19-1 
19-1 
19 -1 
19 -1 

6-1 
6-1 
6-3 
6-1 
6- 1 
6-1 
6-1 

3-5 
3-4 
3-4 
3-4 

3- 4 
· 3-22 

3-1 
· 3-17L 
• 3-17 

2- 29 
2-27 

13-13 

13 -15 
13-14 

13-14 

3-18 
Inde x 5 
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Subject Page 

Index 6 

H 

Hand control gear, Rammer 
brackets •.. . 
components. . . 
coupling .. ... . 
hand lever .... . 
lever guide quadrant 
lever pivot ...... . 
shaft linkage 
shock absorber cylinder 

Hoist assembly 
arrangement ..... . 
door and shutter brackets 
projectile flat platform 
rack ........... . 
rack pawl . . . ............. . 
tube . . .... . 
tube pawl ....... . 

Hoist reversal system 
components 
general ... .... . 
function control and shut ·-off valve . 
rack pawl operating cylinder ..... 
rack pawl tripping cam mechanism. 
tube pawl control mech~nism . . .. . 
tube pawl control valve . . .. ... . 
tube control valve cam mechanism 
tube pawl operating cylinder. 

Hoods 
(see Stand, Itwgefinder 

Hydraulic fluid 
test for acidity •. 
test for sediment. 
test for water 
use of filters to maintain fluid purity 

Hydraulic mechanis m 
cradle operating 

cradle operating cylinder .. 
hydraulic pump 

rack operating 
hydraulic pump 
rack operating cylinder . 

10-13 
10-12 
10-14 
10-12 
10-13 
10-13 
10 -13 
10 -13 

9-10 
9-11 
9- 10 
9-10 
9- 11 
9-10 
9-11 

9-13 
9- 1ZA 

9-13 
9- 13 
9-13 
9-13 
9-13 
9-14 
9-13 

17-5 
17 -6 
17-5 
17-5 

9-9 
9-9 

9-5 
9-7 

Hydraulic syste, Dismantling and service 
precautions 

instructions for requesting engineering 
.assistance. . . . . . . . . . . 17 -7 
operating precautions . . . . . . . 17-7 
ordering replacement parts. . . . .. 17-7 
satisfactorily operating hydraulic 

systems .•.. . ............ , 17-7 
Hydraulic system service maintenance 

drain-plug fittings ......... . 
flame-seal and oil-stop fittings 
gage fittings ........ . .. . 
special shut-off valve 
system installations for servicing . . 
valves ... 0 ••••• •••••• ••• 

venting of hydraulic systems 

1 

Illumination 
general turret lllumin;1~im1 

17-6 
17-7 
17-6 
17-6 
17-6 
17-6 
17 -6 

1-27 

Subject 

instrument illumination 
rangefinder de-icing 

Index of assemblies 
(see Appendix 3) 

Installation care, Sight assemblies 
shafts, couplings, and gears .,. 
telescopes ...... .. .... . . . 

Installation instructions, Hydraulic 
equipment 

cleaning pipe ... . ........ . 
filling hydraulic drive systems. 
flanged pipe fitting 
flared pipe fitting 
initial installation 
making pipe comections 
overhauled installation. 
partial installations 
pipe connection test ..... . 
procedure, initial period of opera -

tion ........... . ..... . 
shaping and securing pipes ..... . 
spare hydraulic equipment ..... . 
special fitting, cleanliness ..... . 
threading pipe ....... .. ..... . 

Instructions 
Elevating gear 

adjustments ...... . 
general ......... . 
operating precautions 
operating trouble diagnosis. 
servicing .. .. 

Gun assemblies 

Page 

1-27 
1-29 

13- 12 
13 -11 

17-3 
17- 4 
17 - 2 
17 -2 
17-1 
17 - 3 
17 -1 
17 -2 
17-4 

17- 4 
17-4 
17- 2 
17-1 
17-2 

5-34 
5- 28 
5-28 
5-30 
5- 29 

adjustments .. 
backing out precautions .. . 
general maintenance .... . 

3 ~2 1 

3- 21 
3-17, 

operating and maintenance 
precautions .. . . . ... . 

preservation and service care. 
Hydraulic equipment 

general ..... . . 
installation .. . 
maintenance .. 

Parbuckling gear 
adjustments 
general .... . 
lubrication .. . 
operating precautions. 

Powder hoist 
adjustments . .. . .. . 
general ... .. .. . .. . 
operating precautions .. . 
operating trouble diagnosis .. . 
servicing .... . ......... . 
speed limitations during manual 

control operat ion 
Projectile hoist 

adjustments . . . . . . 
hydraulic equipment servicing . 
installation .. . ..... . 
maintenance ......... . . 
operating precautions .... . 
operating trouble diagnosis. 

3- 20 
3- 18 

17 - 1 
17 -1 
17 -5 

8-8 
8-7 
8-8 
8-7 

11 -29 
11 - 25 
11-25 
11-26 
11 - 26 

11-25 

9-3 2 
9- 30 
9-30 
9 - 27 
9-30 
9-31 
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Subject 
I (cont'd.) 

Projectile rings 
adjustments .. 
general. ..... 
operating precautions . 
operating trouble diagnosis 
servicing 

Rammer 
adjustments 
hydraulic equipment 
maintenance ..... . 
operating precautions .. 
operating trouble diagnosis 

Rangefinder mount assemblies 
adjustment 
maintenance .. 

Sight assemblies 
adjustments .. 
installation care 
maintenance . . . 
operating precautions. 

Slides 
general ......... . 
lubrication ..... . . 
preparation for firing. 
slide stowing, after firing 

Tools and accessories 
general .......... . 
operating precautions . 
stori ng ... 

Training gear 
adjustments 
general ... 
operating precautions .. 
operating trouble diagnosis 
servicing ......... . 

Turret electrical installations 
general ...... . 
trouble analysis ..... . . 

Instrument illumination 
(s ee Illumination) 

Instruments, Sight assemblies 
sight setter's indicator 
telescope ........... . 

Interior communications system 
circuits ............. . 
depression and train stop signal 

system ............. . 
intra-turret emergency alarm 
system ..... . 

power supply ........ . 
telephone system ...... . 
train warning signal system 
turret announcing system ... 

Interlock system operation 
powder hOist 

lower and upper doors closed 
powder car at loading level. 

Projectile hOist 
bottom of stroke . . 
hoist position . ... 
latch clear position 
top of stroke ..... 

Intra-turret emergency alarm 
(see Communications) 

Page 

7- 27 
7-26 
7-27 
7- 29 
7 -26 

10 -22 
10 -21 
10 -19 
10 - 20 
10 - 21 

14- 10 
14-9 

13-12 
13-11 

.13 - 10 
13 -11 

. 4-10A 

.4-10A 
4- 11 
4-11 

19 -1 
19-2 
19-2 

6-27 
6-23 
6- 23 
6-26 
6-24 

15-50 
15-50 

13-9 
13-8 

15-37 

15-37 

15-37 
15-37 
15-39 
15-38 
15-38 

11-20 
11- 20 

9-16 
9-1 5 
9-16 
9-15 

Subject 
L 

Lighti ng system 
battle (instrument) lighting 
circuits .. . .. . 
general lighting. 
power supply .. 

Loader's platform 
(see Slides) 

Locking devices 
(see Stand, Rangefinder) 

Lower projectile flat ordnance 
(see Ordnance installations) 

Lubricants, Description 
bearing grease ..... 
breechblock lubricant 
extra light mineral oil 
gun slide lubricant 
hydraulic oil ..... 
light mineral oil 
medium mineral oil 
preservative compound 

INDEX 

Page 

15- 45 
15-45 
15-45 
15-45 

s lush-on lubricant .......... . 

18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 
18-1 wor m gear lubricant 

Lubrication 
General instructions and information 

adulterants ......... 18 -1 
reference information. . . . . 18 - 1 
selection of lubricants . . . . . 18-1 
turret lubrication facilities. . 18-1 

Gun assemblies .......... 3-18 
Parbuckling gear 

electric motor 
gear box units 
gypsy heads 

Principles of good practice 
Cleanliness .... . .. . 
distribution ....... . 
excessive lubrication 
frequency ...... . . 
function ......... . 
lubrication of antifriction bear-
ings .................. . 

preservation ........ . 
substitution ............. . 
temperature variations. 

Lubrication charts 
check-off lubrication .. 
detailed lubrication features 

Lubrication feat ures 
breech mechanism 
deck lug ... • .. . 
elevating gear 
parbuckling gear 
powder hOis t. ... 
projectile hois t 
projectile ring 
rammer .. ... 
rangefinder stand 
sight ....... . 
slide ........ . 
training gear .. . 

Lubrication instructions 

. ..... 

general instructions and infor-
mation ............... . 

8-8 
8-8 
8-8 

18-3 
18 - 2 
18 -3 
18 -2 
18-2 

18-2 
18-3 
18-3 
18-3 

18-4 
18-4 

18-4 
18-4 
18-4 
18-4 
18-5 
18-5 
18-4 
18-4 
18-5 
18-5 
18-4 
18-4 

18-1 

Index 7 
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Subject 
L (cont'd.) 

Page 

Index 8 

lubricat_ion charts . . . . . . .. 18-4 
principles of good lubr icating 
practice ...... ....... 18-2 

M 

Magazine sprinkling system 
circuits ......... . . 
controllers . . . . . ..... . 
electric motors ........... . 
power supply ........ . .. . 
push-button control stations 

Main battery pos itions 
(see Appexdix I) 

Maintenance instructions 
Hydraulic equipment 

daily exercise. . ...... . 
general . ... .......... . 
hydraulic fluid .. .. . ...... . 
hydraulic system service .... . 
precautions for dis mantling and 

servicing 
Rammer 

exercise operation 
lubrication ..... . 

Sight assemblies 
exercise operations 
inspection 
lubrication .... . . ... . 
preservation ...... . .. . 

Turret electrical installations 
communication circuits .. 
fire control equipment . . . . 
instrument illum ination c ircuits. 
lighting cir cuits .. . ....... . 
power system ............ . 

Manning stations 

15 -45 
15-47 
15-47 
15-47 
15-48 

17 -5 
17 -5 
17-5 
17-6 

17-7 

10 -19 
10 -20 

13-11 
13- 11 
13 -11 
13 - 11 

15-52 
15-52 
15-52 
15- 52 
15 - 51 

(see Turret operation, Preparations) 
Manual mechanical control, Powder hoist 

control actions ...... . ... 11 - 25 
limitations of comrol ...... 11-25 

Manual projectile extraction 
(see Gun casualy operation) 

Miscellaneous precautions 
(see Appendix 4) 

Misfire operations 
(see Gun casualty operation) 

Misfire precautiOns 
(see Appendix 4) 

Mushroom 
(see Obturator unit) 

Obturator unit 
gas check pad 
mushroom 

o 

rings .. ..• . 
Operating precautions 

Elevating gear 
before operating under load .. 
preparing for operation •..... 

3-6 
3-6 
3-6 

15-29 
15 -29 

Subject 

shifting to AUTO 
Gun assemblies 

bore maintenance .. .•.•... 
breech balanCing spring .. . ... . 
buffer fluid .............. . 
closing pressure ........ . 
firing lock . . . . . ..... .. . 
fir ing, misfires ........ . 
preparation for drill . . .... . . 
preparation for firing ..... . 
secur ing after firing ........ . 

Parbuckling gear 
general ..... 

Powder hoist 
general .. •.. 

Projectile hoist 
after starting the electric motor. 
before starting the electric mot or 
when operating the hoist 

Projectile rings 
brake lever position .. . . 
electric motor, direction of 

rotation ...... .. ...... . . 
Rammer 

general ....... •. ....... . 
Sight assemblies 

gun attachments 
instruments 
sight . ... ........... . .. . 

Training gear 
before operating under load .. . 
preparing far operation ... .. . . 
shifting to AUTO .......... . 

OperaLing trouble diagnosis 
Elevating gear 

control selector troubles 

Page 

15-29 

3-21 
3-21 
3-21 
3-21 
3-21 
3-21 
3-20A 
3-20 
3-20A 

8-7 

11-25 

9-30 
9-30 
9 - 30 

7-27 

7-27 

10-70 

13- 11 
13 -1 1 
13-11 

6 -23 
6-23 
6 -23 

5-38 
drive inoperative, control pressure 
failure . . . . . . . . . . . . . . . .. 5 -31 

drive inoperative, main system 
pressure failure ......... 5-31 

elevation slow; excess ive ascil -
~ation and noise. . . . ... . . . .. 5- 31 

erratic operation .......... 5-33 
excessive "matching" error in 
automatic. . . . . . . . . . . . . . .. 5-32 
gun runs away in automatic. . .. 5-33 
gun runs away when shifted from 

AU TO to HAND 5-33 
Ll linkage vibrat ion. . . . . . .. 5 - 33 
motor does not start . . . . . . .. 5-30 
oscillation about a stationary 

signal ... . . . . . . . . . . 5 -31 
rough operatiOn ....... " 5-32 

Powder hoist 
circuit breaker opens ...... . . 
excessive drop of powder car .. . 
excessive heating ........ . 
hoist inoperative (pressure fail-
ure in hoisting cycle) .. . ... . 

hois t inoperative (pressure fail-
ure in lowering cycle) . . .... . 

leakage .. . ... . ......... . 

11-26 
11-28 
11 -28 

11 -26 

11-27 
11-29 
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Subject Page 
o (cont'd.) 

no electric power . .. ... .. 11-26 
overload r elay opens 11 -26 
ratchet slips when hoisting 11-28 
slow s tarting 11-28 
stopping inaccurate 11 - 28 
unusual noises •. • .. • ••.••.. 11-28 

Projectile hoist 
drive inoperative (system pres
sure failure) 

motor does not start ..... . 
Projectile rings 

circuit breaker cuts out when 

9-32 
9-3 1 

starting • . . . . . . . . . . . 7 -30 
excessive oil press ure in B-3nd 

case ..... . ........ .... 7-31 
improper acceleration or de-

ce Ie ration .... 7 -30 
no electric power . . . . . . .. 7 - 30 
oil leakage . . . . . . . . .. 7 - 31 
projectile ring drive units over -

heat . . . . . ... ......... • . 7-31 
projectile r ing fails to stop at 

station . . . . . . . . . • . . .. 7 -30 
projectile ring inopera tive (pr es-
sure failure) . ... .. .. .. .. 7 -30 

projectile ring inope r ative (neces-
sary pressure available) . . . 7 -30 

ring rotation incomplete. . . . 7-30 
ring stops out of phase . . • . . 7 -31 
unusual operating noises . . . . 7-31 

Training gear 
B-ends "hunt" or oscillate .... 6-27 
B-ends overshoot . . . . . . .. 6-27 
constant horsepower device does 

not function. . . . . . . . . . . . .. 6 - 26 
hand pump does not build up pres-
sure ... . ........ .. ... . 

hand pump does not move tilting 
box ..... .. . .. ..... . . . 

motor does not start .... .. . . 
noisy operation (auxiliary pumps) 
operation irregular at slow speeds 
power failure devices do not 

function ......... .. .. . 
tilting box movement sluggish .. . 
turret oscillation .. . .. .. . 
turret runs away in AUTO .. . 

Elevating gear 
general, hand and automatic .. 
hand control, servo operation ... 
receiver-regulator control, servo 
operation 

starting ..... 
stopping 

Gun assemblies 
general description 
sequence of operations . 

Parbuckling gear 
general ...... ... . . 
parbuckling ... . . . . . 
projectile ring movement . 

Powder hoist 
buffers and overtravel action. 

6-26 

6-26 
6-26 
6 - 26 
6-27 

6 -27 
6- 26 
6 -27 
6-27 

5-22 
5-22 

5-26 
5- 22 
5-22 

3-17 
3- 17 

8-6 
8-6 
8-7 

11-25 

INDEX 

Subject Page 

hydraulic system failure ..... 
interlock sys te m . ... .•.. 
ma nua mechanical contr ol ... 
oil filter removal during 

operation .... ....• ..... 
servo ele ctrical cont r ol . • ... 
s ervo mechanical control .. . . 
starting ........ ... .... . 
stopping ....... . .. . ... . 
system vents ........ . .. . 
filling hoist ..... ..... . . 
general a ction ..... . 
hydraulic action ......... . 
inte r lock system ...... . 
serving projectiles ....... . 

11-25 
11- 20 
11-23 

11-25 
11-17 
11-19 
11- 17 
11-17 
11-25 
9-21 
9-25 
9-21 
9-14 
9-21 

starting .. . .. . ....... . . . 
stopp ing ...... ... .. . . . . . 

9-21A 
9-21A 

Project ile rings 
circuit operations . . .. .. . . 
starting .. . ............ . 
stopping. . . . . . . .... . 

Ra mmer 
hydraulic action . . . . . . 
starting . .... . .........• 
stopping . .............. . 

Rangefinder mount assemblies 
automatic control ....... . 
general .... ... .. .. .... . 
manual control • . •..• .. 

Sight assemblies 
alternative sight operations .. . 
local control . . ........ . . 
personnel, s tations .... ..•. 
primar y and secondary control. 
sight station differentials .. 

Slides 
slide operation when gun is 
fired . ...... ....... . • 

Training gear 
general, hand and automatic •. 
hand control, servo operation . . 
r eceiver-regulator control , 
servo operation ...... . . 

starting . .... .... ... ... . 
s topping . . ....... . .. ... . 

Ordnance data 
(see Appendix 2) 

Ordnance designs 
ammunition hoist and gun loa ding 

equipment • ..• ..... ..• .. . .. 
fire control equipment ..... . . . 
gun and slide assemblies .... . . . 
gun laying equipment .. .• ..•.. 
projectile stowing and handling 

equipment . . ... .. .. .. . .. • .. 
Ordna nce ·equipment precautions 

(see Appendix 4) 
Ordnance equipment, Prepar a tions and 

s ta rting operations 
energizing main power 

circuit . ......... .... ..•. 
s afety checks, operating 
·precautions , and tests . .•. .. . . 

7-24 
7-18 
7-18 

10-15 
10-15 
10 - 15 

14-9 
14-9 
14- 9 

13-10 
13-10 
13-10 
13-10 
13-10 

4-10 

6- 20 
6-21 

6 -22 
6-21 
6- 21 

1-15 
1-16 
1- 12 
1-13 

1-15 

2-16 

2-\6 

Index 9 
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Subject Page 

Index 10 

o (cont'd.) 

setting controls; energizing control 
circuits ...... . 

starting drives .......... , 
Ordnance installations 

electric deck (machinery floor) 
gun house ordnance 
lower prOjectile flat ordnance 
ordnance design identities. 
ordnance types . , . ... ... . 
pan floor ordnance 
powder handling flat ordnance 
turret ordnance assembly references 
turret ordnance location .... 
upper projectile flat ordnance 

Ordnance types 
(see Ordnance installations) 

Oscillating bearing assembly 
bearing and elevating nut . 
elevating screw. 
lubrication pump 
lubrication tank 
oil shield .... 

P 

Pan floor ordnance 
(see Ordnance installations) 

Parrallax computer, Zeroing 
(see Adjustments, Training gear) 

Parbuckling gear 
adjustments . . . . . . 
detail description ..... . 
disassembly and assembly 
general description ., 
instructions 
lubrication 
operating precautions 
operation .... .. . . 
power drive 

Parbuckling gear controls 
master control push-button station. 
start-stop control 
stop push-button stations ...... . 

Personnel Dangers 
(see Appendix 4) 

Personnel, Duties of 
computer operators 
cradle operator .. 
electrician 
gun captains 
gun layers 
petty officer in charge (powder 

handling room) .. .. .... . 
petty officer in charge (each 

projectile flat ., . .. 
powder door operator s 
powder hoist operators 
powder passers . . ... 
primermen 
projectile hoist operator .. 
projectile ring operator 
rammer operator .... . . 

2-19 
2-17 

1-11 
1-11 
1-11 

1-9 
1-9 

1-11 
1- 12 
1- 11 
1- 11 
1-11 

5-10 
5-10 
5- 10 
5-10 
5- 10 

8-8 
8-3 
8-8 
8-1 
8-7 
8-7 
8-7 
8-6 
8-3 

8-6 
8-6 
8-6 

· 2- 3 
· 2-7 
· 2-11 

2-6 
· 2-8 

· 2 - 13 

· 2- 11 
· 2- 12 
· 2-8 
. 2- 13 

2-8 
2-9 
2-9 
2-7 

Subject 

rangefinder operator 
rangefinder pointer 
rangefinder trainer 
shellmen 
sight pointers 
sight setters 
sight trainers 
talker .... . . 
train operator .. . 
turret captain .. . 
turret officer .. . 

Petty officer in charge (powder 
handling room) 
(see Personnel) 

Petty officer in charge (projectile 
handling deck) 
(see Personnel) 

Pinion drive mechanism 
(s ee PrOjectile stowage rings) 

Pointer's station 
(see Sight) 

Powder car 
arrangment. 
car 
car guide wheels 
car hoist rope .. 
car switch operating bar. 
components ......... . 
lower door latch operating cam 
rope guide ..... 
safety latch cams. 
safety latch stops. 
safety latches . . . 
upper door dog unlocking cam 

Powder door operators 
(see Personnel) 

Powder handling flat ordnance 
(see Ordnance installations) 

Powder hoist 
adjustments ......... . 
detail description ...... . 
disassembly and assembly. 
general description .. 
instructions ......... . 
operating precautions 
operating trouble diagnosis 
operation 
power drive ... . 
trunk ... . .. . 
trunk lower door. 
trunk upper door . 

Powder hoist operators 
(see Personnel) 

Powder passers 
(see Personnel) 

Powder hoist trunk 
arrangement .. 
car buffer, lower .. 
car buffer, upper .. 

Page 

2- 4 
2-5 
2-5 

2-10 
2- 5 
2-5 
2-5 
2-4 
2-8 
2-3 
2-3 

.1l-10A 
11-11 
11 -11 
11 -1 2 
11-12 
11- 11 
11-12 
11- 12 
11- 12 
11-11 
11 -12 
11-12 

11- 29 
11 -3 

11-36 
11 -1 

11-25 
11 -25 
11-26 
11-17 

11 -3 
11 -7 
11-8 
11-9 

11 -7 
11-8 
11-8 

car movement controls and inter
locks 11-8 

11 - 8 car rails 
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Subject 
P (cont'd.) 

components 
hOisting sheave 
loading trays 

Power drive 
Elevating gear 

A-end .... 
auxiliary pump 
B-end .... 
components 
controller 
couplings 
electric motor 
expansion tank 

Page 

11 -8 
11 - 8 
11-8 

5-6 
5- 5 
5-7 
5-2 
5-4 

5-5, 5-9 
5-4 

servo and supercharge filters 
. . . 5-10 

5-9 
5-9 
5-5 
5-4 

servo and supercharge relief valves 
servo stroking system 
speed reducer ....... . 

Parbuckling gear 
components .. 
controller 
electric motor 
gypsy heads .. 
mechanical assembly 

Powder hoist 
A-end ..... . 
auxiliary pump 
B-end .... 
components .. 
controller 
control linkage 
couplings 
dashpot 
electric motor 
latch and vent valve 

8-3 
8- 4 
8- 3 
8-6 
8-4 

11 -4 
11 -7 
11 -5 

11 -3, 11-6 
11-3 
11 -7 
11-4 
11 - 7 
11-3 
11-7 

safety car-stop operating device. 
safety car-stop release valve .... 

11- 7 
11 -7 

Projectile hoist 
components 
controller 
couplings 
cradle operating hydraulic mp.ch-
anism ............. . 

electric motor ..........•. 
rack operating hydraulic mecha-
nism ..... . 

reduction gear 
solenoid brake 

Projectile rings 
A-end ..... . 
auxiliary pump 
B-end .... 
components .. 
controllers 
control valve block 
couplings 
electric motor .... 
hydraulic pipe installation. 
manw.l control mechanism. 
oil filter relief valve ... . 
oil filter . . . . . . . . .. . 
timing and control mechanism 

Rammer 
A-end .. 0 ••••••••••••• 

9-3 
9-3 
9-5 

9-9 
9-3 

9-5 
9-3 
9-3 

7-8 
7- 8 

· 7-12 
· 7 -6 
. 7-7 
· 7- 10 
. 7-7 
. 7-7 
7-14 
7 - 10 
7- 12 
7-12 
7 - 10 

10-3 

INDEX 

Subject Page 

auxiliary pump 
B-end .... 
components 
controller 
couplings 
electric motor 

10-3, 

10 -5 
10-6 
10 -2 
10 - 2 
10 - 5 
10-2 
10-6 
10-3 
10 -5 
10-9 

limit stop mechanism ..... . 
speed reducer .......... . 
stroking control mechanism .. 
supply tank and filter assembly 

Training gear 
A-end ......... . 
auxiliary pumps ... . 
B-ends ......... . 
brake assemblies .. . 
components ..... ... ... . 
control and replenishing filters 
control and replenishing relief 
valves ........... ' .. . 

controller . . . 
couplings 
electric motor 
expans ion tank 
reduction gear 
servo stroking cylinder 

Power equipment changeover, Powder 
ho ist 

A-end changeover 
B-end changeover 
contr ol linkage 
safety ca r stop device cylinder. 

Power system, Turret electrical 
installations 

controller design arrangements 
controllers ....... . 
main power supply .. 
power motors 

Preparation precautions 
(see Appendix 4) 

Preservation and service care, 
Gun assemblies 

breech mechanism ..... . 
breech mechanism reduction 
valves ... 

firing lock . 
gas ejector. 
gun 

Primermen 
(see Personnel) 

PrOjectile hoist 
adjustments ........ . 
controls and interlocks. 
cradle assembly ..... . 
detail description ..... . 
disassembly and assembly. 
general description .. 
hoist assembly ....... . 
hoist reversal system .. . 
hydraulic equipment servicing. 
installation instructions 
instructions. ............ . 
operating precautions ...... . 
operating trouble diagnosis .. . 

6-6 
6-4 
6 - 7 
6-8 
6-3 
6- 8 

6-8 
6-3 
6-5 
6- 3 
6-8 
6-4 
6-7 

11 -49 
11 -48 
11 -49 
11-49 

15-6 
15-4 
15-3 

15- 12 

3-19 

3-20 
3- 20 
3-20 
3-18 

9-32 
9- 14 
9-12 
9-3 

9-36 
9-1 
9- 9 

9-12A 
9-30 
9-30 
9- 27 
9-30 
9-31 

Index 11 
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OP 769 I 6-INCH THREE-GUN TURRETS 

Subject 

Index 12 

P (cont' d.) 

ope ration . 
power drive 
starting 
stopping ...... . . 

Projectile hoist operators 
(see Personnel) 

Proje ctile ring operators 
(see Personnel) 

Projectile rings 
adjustments ....... . 
contr ols and inter locks 
detail description 
disassembly and assembly 
general description 
instructions ....... . 
operating precautions 
operating trouble diagnosis 
operation ....... • .. 
power drive ..... . 
projectile stowage rings 
servicing 
starting 
stopping 
stowage handling 
stowing pro;ectiles 

P rojectile stowage rings 
carriage ring we ldments .. 
carr iage securing devices. 
components . . . . . . .. 
pinion dr ive mechanism 
rack .. . ..... .. . . 
roller cage installations . 
stowage fittings ... .... . 

R 

Rack 
(see Projectile stowage rings) 

Rack operating cylinder 
(see Hydraulic mechanism) 

Rail and guide brackets 
(see Stand, Ringefinder) 

Rammer 
adjustments .... ....•.•.. .. 
detail description ....... ..• .. 
disassembly a nd assembly 
general description ....... . 
hand control gear ...... . 
hydraulic equipment ser vicing 
instructions . . . . . . 
maintenance . . . . . . . . 
operating precautions 
operating trouble diagnosis 
operation .. 
power drive 
start ing 
stopping 
stroking control . . 

Rammer assembly 
casing 
chain 
chain buffer 

Page 

9-19 
9-3 

9-20A 
9-20A 

7-27 
7-17 
7 -6 

7- 31 
7-1 

7-26 
7-27 
7-29 
7-18 

7-6 
7-14 
7-26 
7 -18 
7-18 
7-2 
7-2 

7- 15 
7-15 
7- 14 
7-16 
7-15 
7-16 
7 -15 

10-22 
10 - 2 

10 -23 
10-1 

10 - 12 
10-21 
10 - 19 
10 - 19 
10-20 
10- 21 
10 -15 

10-2 
10 -15 
10-15 

10-5 

10-10 
10-10 
10-10 

Subject Page 

head link buffer. 
s leeve coupling .. 

· . . ...... 10-10 
· ........ 10-10 

sprocket. .... . · ........ 10-10 
switch ..... . . . . .. . ... .. .. 10-10 

Rammer operators 
(see Personnel) 

Rangefinder de-icing 
(see illumination) 

Rangefinder mount assemblies 
controls and interlocks .. • .. 
deta il des cr iption 
disassembly and assembly 
general descr iption .. 
instructions .. . . .. ... . 
maintenance .. 
oper a t ion 
stabilizer .,. 
s tand .. .. . . 

14-8 
14-1 

14-10 
14-1 
14-9 
14-9 
14-9 
14-5 
14-1 

Rangefinder operator 
(see Personnel) 

Rangefinde r pointer 
(see Personnel) 

Rangefinder trainer 
( s e e Pe rsonnel 

Ready light circuit lR 
a ction cutout switch. . . . . . .. 15-28A 
breech closed, recoil, and bore 

clear indicators .... . .. . 
foot-operated ready switches. 
gun captain's ready switches . 
gun eleva tion a nd train ready 

15-28A 
15-28A 
15- 28A 

indicators . ............ • . 15 -28A 
gun elevation ready, gun ready, 

and load indicators ...... • 15-28A 
safety inter lock arrangement 15-28B 
train ready indicators ••. ... 15-28A 
turret captain's indicator panel 15-28 
turret officer's indicator panel 15-28 
turret officer's recoil indicators 15-28 
turret officer's selective switch. 15-28 

Rear end brackets 
(see Slides) 

Re ceiver -regulator, Elevation 
components .... . ... . 
control selector . . .. . 
control transfer valve . 
description .. . 
instrument ....... . 
sump pump ....... . 
sump pump controller 
sump tank •. . .. . .. • . ... 

transfer acceleration limiting 
valve . . ... . .... . 

Rece iver-regulator , Train 

5-14 
5-18 
5-20 
5-14 
5-14 
5- 20 
5-20 
5- 20 

5-20 

components. . . . . . . . . 6 - 12 
control selector .. . . . 6- 16 
control transfer valve . 6-17 
des cr iption . . .. ...... .. . ... 6 - 11 
instr ument. . . . . . . . . . . . . . . . 6-12 
sump pump. . . . . . . . . . . . . . .. 6-18 
sump pump controller .. . . . 6 -18 
sump tank .. . .......... .. . 6 -18 
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Subject 
R (cont' d.) 

transfer acceleration limiting 
valve ........ . .. .... . 

Receiver-regulator control, Servo 
operation 

automatic loading . .. . . . . . 
coarse control .. . .. .... . 
fundamental (fine) control ... . . 
gun captain's circuit failure ... . 
limit stop operation . ....•. . 
synchronizing accel er a tion con-
trol ........ . . ....... . 

synchro supply failure .. . .. . . 
transfer acceleration limiting 
control ... . .. .. . . . . .... . 

Receiver-regulator instrument 
amplifier linkage .. . .... . 
amplifier piston •. . . .... 
automatic stroking valve .. ... . 
elevation response gea r ... .. . 
fine and coarse contro 1 synchros. 
hydraulic vibrator ..... . 
limit stop adjusting cam 
limit stop valve 
loading cam .... . .. . 
loading control linkage 
loading pilot and transfer valves . 
pressure regulator valve .... 
roller path and erosion cor -
rection input . . . .. . 

stabilizing linkage .... . . . . 
stabilizing piston . . . .... . 
stabiliz ing valve 
stroke response gear .. 
synchronizing valves 

Recoil mechanis m 
(see Slides) 

Right and left bearing assemblies 
(see Stand, Rangefinder) 

Ring 
(see Obturator unit) 

Roller cage installations 
(see Projectile stowage rings) 

Rotating structure 
(see Structural assembly) 

Rotating structure, Dimens ions 
(see Turret data) 

S 

Safety precautions 
(see Appendix 4) 

Salvo latch. .. . . .. . 
Se curing 

el evating gear . .. . 
guns ... . ..... . 
hoists .. . ........ . .. . . • . 
parbuckling gear . . .. . . .. .. . 
projectile rings •. .... .. 
sights .... . . . . . .. • .. . . 
sl ides .... .. . . 
sprinkling system 
training gear . . . . . . . . . . 

Page 

6-18 

5-27 
5-26 
5-26 
5-28 
5-27 

5-27 
5-28 

5-27 

5-18 
5-18 
5-16 
5-15 
5-14 
5-18 
5-16 
5-16 
5-16 
5-16 
5-16 
5-17 

5-15 
5-17 
5-17 
5-16 
5-16 
5- 16 

3-12 

2-31 
2-31 
2-31 
2-31 
2-32 
2-32 
2-31 
2-32 
2-31 

Subject 

INDEX 

Page 

turret off ice r's controls . . . .. 2-32 
ventilating !3 ystem . ..... .. 2-32 

Securing operations 
conditioning for stowing .. . . . 2-30 
securing . . . . . . . . . . . . . . .. 2-32 
stopping equipment ........ 2- 29 

Sediment, Tes t for 
(s ee Hydr aulic fluid) 

Service and guns, Ammunition supply 
(see Appendix 4) 

Servicing instructions 
Elevating gear 

buffer fluid . . . . . . . . . . •. 5- 29 
filling hydraulic system. . .. 5- 29 
hydraulic oil . . . . . . .. 5-29 
lubrication . . • . . . .. 5-30 
maintenance care. . . . . . .. 5-30 
servo and supercharge pres -
sur es ... .. ..... .. . . 

trans mission te st and in
spections . •.. . . . .... . 

Powder hoist 
buffe r liquid . . . . . . . . . . . 
cleaning oil filters ... . . . 
fi lling hydraulic system .. . 
hydr aulic oil .. . ...... . 
ma intenance care ...... . 

Proje ctile rings 
hydrauliC oil . • . . . . . _ 
lub r ication • . . . . • . . • . .. 

Rammer 
buffer fluid . .......... . 
hydr aulic oil .. . ...... . 
draining the system ..... . 
filling and venting ...... . 
oil filter maintenance .. .. . 

Slide 

5-30 

5-30 

11- 25 
11- 26 
11- 26 
11-26 
11-26 

7- 26 
7-27 

10-21 
10-21 
10-21 
10 -21 
10-21 

air pr essure ..... . .. . . 4- 12 
care of recuperator plunger. 4-12 
legibility of instruction plates 4-12 
recoil liquid .•. . . . •. .. 4-12 
recoil s ystem liquid level •. 4- 12 
recoil s ystem valves and 
plugs ..... .. .. . .. .. 4-12 

recuper ator differential liq-
uid . . . . . . . .. •. . . ... 4-12 

r ecuperator va lves and 
plugs •• .. ..•.. ..... 

securing the gun and s lide •. 
thrust bearing clearance ... 
tools and accessories 

Training gear 

4-12 
4-9 

4- 12 
4- 12 

control and replenishing pres-
sures . . .. .. . . •. .... 6-25 

coupling r eduction gear . .. 6-25 
filling, dra in ing, flushing 
transmission sys tem 

filling r e duction gear oil ... 
hydraulic oil . .•. ...... 
inptt gearing lubrication . . . 
lubricat ion • . . . . . . . . . . . 
maintenance care. . . . . . . . 

6-24 
6-25 
6-24 
6-25 
6-25 
6-25 

Index 13 
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OP 769 16-INCH THREE-GUN T URRETS 

Subject Page 

Index 14 

S (co nt' d.) 

transmission test, inspection, 
exercise .... . . ... .. . . . 

Servo electrical control, Powder hoist 
controls set .... ... .... . 
hoisting .. . ..... •.•...... . 
power failure ......... . . . 
stop position .... . .... . 

Servo p:1echanical control, Powder 
hoist 

controls set 
hoisting 
power failure 
stop position 

Shafts, couplinffi, and gears 

6-25 

11-18 
11 - 18 
11-19 
11-17 

11- 19 
11 - 19 
11 - 20 
11-19 

(see Installation care, Sight assemblies) 
Shellmen 

(see Personnel) 
Ship's service telephone 

(see Communications) 
Sight 

general ....... . . . • . . . . . .. 13-3 
pointer's station .. . ... ...... . 13-3 
shaft and gear box transmitting sys -

tems ................ .. . 13-6 
sight hood . ,. . . . 13-8 
trainer's station ... . ....... 13-5 

Sight assemblies 
adjustments •....... . 
detail description ... ... ... . . 
disassembly and assembly .. 
general description 
installation care ....... . 
instructions 
instruments 
maintenance . . . . . . . . 
operating precautions 
operations . . • . . . .. 
sight ........... . 

Sight hood 
(see Sight) 

Sight pointers (right and left) 
(see Personnel) 

Sight setter's indicator 
(see Instruments, Sight assemblies) 

Sight setters (right and left) 
(see PersonneL) 

Sight trainers (right and left) 
(see Personnel) 

Slide forging 
(see Slides) 

Slide recoil and counterrecoil systems, 
Servicing 
draining ... . . • ... • . . 
filling ....... .. .. . 
instruction plates . .... . 
part identity ......... . 
plunger packing replacement .... . 
rod packing replacement •.... . 

Slide securing devices 
(see Slides) 

Slide, Routine tests 
daily inspection .. .. . ..... ... . 

13 -12 
13- 3 

13- 15 
13 -1 

13-11 
13-10 

13-8 
13-10 
13- 11 
13-10 

13-3 

4- 12 
4-12 
4- 13 
4-13 
4-15 
4- 12 

4-15 

Subject 

general instructions 
monthly test . ........ . 
overhaul inspection 

Page 

4-15 
4-15 
4-16 

Slides 
buffers ................ . . . 4-9 
counterrecoil mechanism .... .. 4-7 
detail description ........... 4- 2 
di sassembly ........... 4- 16 
general description. . . . . . . . . .. 4- 1 
gun cover . . ....... . . . ..... 4-4 
loader's platform ...... . . . . . . 4-9 
operation ..... . . . ........ 4-10A 
rear end brackets . . . . .. 4-9 
recoil system . . . . . . 4-4 
recoil switch and blade contacts.. 4- 10 
slide forging ............. .. 4- 4 
slide securing devices . . . . . . . .. 4-9 
yoke locking device . . . . . . . . . .• 4- 8 

Sound powered telephone 
(see Communications) 

Sprinkling system 
(see also Magazine sprinkling system) 

air control plug cock. . . . . . . .. 16 -10 
general arrangement . . . . . . . .. 16 -4 
hydraulic control piping system.. 16- 9 
sprinkling distribution system. .. 16 - 4 
testing system operation .. . .... 16 -10 
turret firemain tubing ... . ... , 16 -4 
turret sprinkling control stations. 16-9 
vent and gage air pip ing system.. 16-4 

Stabilizer, Rangefinder 
components .......... . . .... 14-5 
purpose . . . . . . . . . . . . . . . . . . 14 - 5 
stabilizing unit ......... ... 14-5 
type . . . . . . . . . • . . . . .... . . .. 14-5 

Stand, Rangefinder 
altitude mechanism ....... 14-3, 14-5 
carriage assembly ..... .. ... 14- 1 
components . ,. ........ ... 14-1 
connecting carriage beam . .... 14-3 
deflection gear .. . ........ . 14- 3 
hoods .. . . . .....•........ 14- 5 
locking devices ...... .. .... 14-3 
rail and guide brackets ....... 14- 1 
right and left bearing assemblies _ 14-3 

Starting operations 
(see Turret operation, Preparations) 

Start-stop control, Rammer .. . 
Station activities (turret control 

methods) 
classes of operation ... . 
objectives ....... .. . . 

Stopping equipment 
(see Securing operations) 

Stowage fittings 
(see Projectile stowage rings) 

StOwing, Conditioning for 
(see Securing operations) 

Stowing ammunition 
stowage procedure ..... . 

Stowing Precautions 
(see Appendix 4) 

10 - 10 

2-1 
2-1 

2- 33 

Jeff
Rectangle
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Subject 

Structural assembly 
fixed structure .. 
gun house structural plan 
rotating structure .. 
suspended structure ... 
turret roller bearing 

Supp lementary te lephone 
(see Communications) 

Suspended structure 
(see Structural assembly) 

Talker 
(see Personnel) 

Telescopes 

T 

Page 

1-7 
1- 3 
1-3 
1- 5 

.1-6 

(see Installation care, Sight assemblies; 
Instruments, Sight assemblies) 

Tests 
(see Hydraulic fluid; Servicing instruc
tions, Elevating gear; Servicing instruc
ions, Training gear; Slide Routine tests; 
Sprinkling system) 

Tools and accessories 
general description 
instructions 

T ools and accessories 
Elevating gear 

maintenance tools 
standard tools 
tram tools 

Gun assemblies 
bore tools 
b. ... eech mechanis m too ls 
exercise accesories . 
firing lock tools .. 

Powder hoist 
oil seal tools .... 
powder handling equipment 
standard tools ....... . 

Projectile hoist 
projectile handling equipment. 
standard tools 

Rammer 
standard tools 

Sights and gun attachments 
maintenance tools 
standard tools 
testing accessories . 

Slide 
recoil system charging tools . 
slide servicing tools 
standard tools ....... . . . 

Training gear 
special tools and accessories. 
standard tools ........ . . 

types 
ammunition handling equipment 
conditioning and preservation 

equipment ............ . 
disassembly tools ....... . 
servicing tools and accessories 
test and exercise apparatus 

19- 1 
19-1 

19-16 
19-18 
19-16 

19- 3 
19-5 
19-9 
19-8 

19- 23 
19- 24 
19 -2 5 

19-20 
19-21 

19-22 

19-27 
19-28 
19-26 

19-11 
19- 12 
19-1 5 

19-19 
19-19 

19-1 

19-1 
19-1 
19-1 
19-1 

INDEX 

Subject Page 

Trainer's station 
(see Sight) 

Training gear 
adjustments .... . .. . ...... . 
detail des cr iption 
disassembly and assembly 
general description 
instructions .......... . 
ope rating precautions . . . . 
operating trouble diagnosis 
operation ....... . 
power drive ..... . 
receiver-regulator .. 
serVicing .... . . 
starting .. ... ... . 
stopping .. . .. . .... . 
training gear controls .. . 
training worm, wormwheel, and 
pinion . . ........ . ... . 

Training gear controls 
control gear hand gear ..... 
control gear response gear . 
control selector 
receiver-regulator 
servo stroking system 
start-stop controls 
transmission control case mech-
anism . • .. .............. 

trans mission controls ..... .. . 
Training worm, wormwheel, and pinion 

assembly 
lubrication .. 
pinion 
training rack 
worm and wormwheel 

Train warning signal 
(see Communications) 

6-27 
6-3 

6-34 
6-1 

6-23 
6- 23 
6- 26 
6-20 
6-3 

6- 11 
6- 24 
6-21 
6-21 

6-9 

6-8 

6-10 
6-10 

6- 9 
6-11 

6-9 
6-9 

6-11 
6-9 

6-9 
6-8 
6-9 
6-8 

Transmitting systems, Shaft and gear box 
(see Sight) 

Trunk lower door assembly, Powder hoist 
arrangement ......... 11 -8 
components 11-9 
door 11-9 
door latch 11 - 9 
door stops 11-9 
foot operated latch ... 11-9 

Trunk upper door assembly, Powder hoist 
arrangement ..... 11-9 
components ............ . .. 11-9 
door . . . . . . . . . . . .11-10 
door locking dog mechanism 11 - 10 
door locking latch 11-10 
door operating mechanism 11-10 

Turret announcing 
(see Communications) 

Tur ret auxilia.:. ·y installations 
des cription 
introduction 

Turret captain 
(see Personnel) 

Turret data 
(see also Appendix 1) 

armor 

16-1 
16-1 

1-4 

Index 15 
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Subject Page 

Index 16 

T (cont' d.) 

dimens ions, rotating s tructure . . . .• 1-3 
Turr et electr ical installations 

detail description .. .. ....•.. . . 15-3 
general descr iption .. . . ... ...... 15-1 

Turret electrical insta l lations, 
Trouble analysis 

abrasive wear . . • . . . • . 15-50 
fuze failur e . . . . . . . . 15-51 
loose ter minals ... .... .... _ 15-50 
moistur e abs orption .. .•... . , 15-50 
oil a ccumulation .. . .... .. .. . 15-50 
open circuited conductors ...... 15-50 
pitted contacts ...........•.. 15-51 

Turret general precautions 
(see Appendix 4) 

Turret lubrication facilities 
(see Lubrication) 

Turret officer 
(see Personnel) 

Turret operation, Preparations 
manning stations ...•...•.. . 
or dnance equipment preparations 
starting operations •..•... . 

Tur r et or dnance 
(see Ordnance installations) 

Tur r et roller bearing. 
(s ee Str uctural assembly) 

Turret s tr uctural a r rangements 
cable and conductor 
details 

cables in. central co lumn . . 
turret central column 

2-14 
2-16 
2-16 

15-2 
15-2 
15-2 

Subject 

U 

Upper projectile flat ordnance 
(see Ordnance installations) 

v 

Ve ntilating s ys tem 
Voice tube call bell 

(see Communications) 

w 

Water, Test for 
(Hydraulic fl uid) 

Y 

Yoke, Gun as semblies 

Page 

... .. 16-1 

design features . . . . . . . 3-16 
gener a l arrangement . . . ... 3 -16 
purpose . • . . . . . • . . 3 -16 
type . . . . . . . . . . 3-16 
weight . . . . . • 3-3 

Yoke locking device 
(see Slides) 

Z 

ZerOing va lve block 
(s ee Adjust ments, 
Training gear) 
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