
CHAPTER 16-DISASSEMBL Y AND ASSEMBLY OF THE FOOT FIRING AND 

FIRING STOP MECHANISMS 

We know that the high rate of fire of the 
5" /38 can be maintained with safety because 
of the design of Its efficient firing mechanism. 

To provide an unfailing standby means Of 
!iring in the event of electrical failure, the 
foot firing mechanism must be maintained in 
perfect working· order. 

Firing into the ship's structure is ext1·emely 
unhealthy fo r all concerned. 

To prevent electrical or percussion firing 
whenever the gun is pointed at any part of 
tile ship's structure, . .. 
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... the fir ing stop mechanism must also be 
maintained in efficient operating order. The 
foot firing mechanism and qie firing stOjl 
mechanis m are both located in tlie h~ 
housings on the pointer's side of the mount. 
One housing is located over the left trunnion 
and the other just below the pointer 's hand· 
wheel. If their parts stick or do not function, 
or if the ship' s stt·ucture is altered and a 
new cam plate must be installed, these sys· 
tems must be taken apa1-t for overhauling. 

These mechanisms are s imple enough to 
rip down, but intelligent preparation is re­
quired to put them back together so that 
they will work properly. 

Before you take these precision mechanisms 
apart, see that they are set so that you can 
put them back together again in correct align· 
ment. Train the mount to the secured po­
sition. An inspection plug is provided in 
the lower housing to check the position of 
an indicating scribe mark on the firing slop 
cam plate. 

After the inspection plug is removed, the 
permanent scribe mark (the cross within a 
circle} may be seen through the insp.eclion 
hole. When the gun is trained to the secured 
position, this scribe mark should be centered 
in the inspection hole if the cam plate is 
correctly installed with respect to the train 
of the mount. With the mount t rained to the 
secured position .. 
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.. . remove the electrical firing lead con­
nection. 

Remove the foot-firing treadle bracket from 
the housing and slide it up out of its guides. 
I>lsengage the jaw of the connection rod from 
the outboard rod of the connection l ever. 

Drift out the taper pins in the sleeves of 
the elevation input and firing rods . 

The elevation input rod is then removed, ... 
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... and the firing rod is lifted out or tJi.o 
sleeves on the connection lever rod. 

Before we can remove the lower housi~ 
cover, one set or grooves and an Oldltani 
coupling must be lined up so U1at the pan 
of the coupling connected to the cover can be 
s lid outboard when the covc1· bolts are 
r emoved. 

After the set of grooves In the coupling have 
been lined up, the exact angle or train shOuld 
be read from the ti·ain indicator and recorded 
so that It cnn be referred to in reassembling 
the parts. Thon make a pencll mark on the 
cam plate through the inspection hole. The 
pcncll mark will be used In reassembling 
tho cam plate. 

Now unscrew the bolts around the edge or the 
housing cover, ... 
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.. . and s lide the housing cove1· outboard. 
As the cover comes out, it will cari·y the 
lower part of the coupling with it. 

Then, after the coupling has been disen­
gaged, the housing cover is pulled out to the 
rear ancl set aside for later inspection and 
adjustment of its parts. The cam plate 
is now exposed in the housing. . . 

. .. and the screws that secure it to the 
cam gear are removed so that the cam plate 
can be lifted away from the cam gear. 

Inspect the cam carefully for burrs on its 
teeth or for signs of corrosion. Clean it 
and stone down any bur r s which are found. 
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If the ship's structure has been altered and 

~ a new cam plate must be installed, the pen. 
~ ell mark on the old cam plate, which has 1 

been removed, should be carefully trans· 
!erred to the new one by measuring the 
distance or the pencil mark from the scribe 
mark on the old cam plate with a pair or 
dividers nnd laying out this distance on the 
new cam plate . 

To remove the upper housing of the fool 
firing and firing stop mechanisms, we un· 
screw the bolts that secure the housing to 
the cheek. 

As the housing is being lifted away, a firm 
hold should be kept on the elevation Input 
shaft to prevent its r ack from falling out 
and being damaged. The rack section is 
then slipped out of the housing. 

When the upper bousing Is removed, the 
!iring stop pinion should be cleaned and its 
teeth carefully checked. See that the screws 
hold~ the pinion on the trunnion clip are 
tight. The outer push rod can be pulled out 
of its seat In the trunnion for Inspection. 
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The outer push rod Is not disassembled. Clean 
and lubricate It and see that U1e two springs 
are not weak or broken. If the rod is de­
fective in any way, replace it with a new 
assembly. 

Now let's look at the lower housing cover 
which we set aside earlier. Thi s cover 
should be U1oroui;hly cleaned with diesel 
oil and compressed air . And a detailed 
inspection should be made of each part 
mounted on the cover beginning with those 
on the inside. 

Pull out the plunger. Stone off all corrosion 
and see that the ball at each end rolls freely 
in its seat. Lubricate the plunger and re­
place it in the elevation input rod. 

Inspect !he inner race or the plunger lever 
carefully. If corrosion or pitting is found, a 
new plunger lever must be installed. 
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Then turn tile cover over and inspect It; 
parts on its outer side. l''irst, test It,; 
tiglltness of the metalic packing around th! 
plunger lever shaft by taking up these f\\': 
plugs in lhe housing. Excessive tighteniq 
should be avoided, ln order to allow prope 
operation of tile plunger lever shaft. 

The bellcrank, and the bolt about which ti 
pivots, are examined next . Tile bolt is re­
moved for cleaning and lubricating and theo 
put back. Don' t make the bolt too tigt: 
or the bellcrank will bind. 

The bear ing bolts on the clutch throwou: 
lever should be carefully checked. If cor­
rosion or dirt prevents free operation of 
the lever, unscrew the bear ing bolts anl 
thoroughly clean all the parts. When the 
bearing bolts ar e put back they must nit. 
be screwed in so tightly as to pr evetn 
free operat ion of the clutch throwout lever. 

To get at the remaining parts in the cove: 
assembly that may need attention, remove 
the foot-treadle gu ide bracket . '!'his guide 
bracket is taken off after t·emoving its mount· 
ing bolts and screws-.--
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To take out the t>lunger leve1· spri11g, remove 
its keeper screw and plug. If the spring is 
weak, it must be replaced by a new one. 

Then clenn the br idge contacts on the elec-
1rlcal sto1) switch with a lcohol and with 
alcohol only. No abrasives are to be used. 

The foot-treadle guide bracket is then r e­
placed in the hOus ing cover by matching up 
the dowels . The lJracket is on ly temporarlly 
secured hy f'!Cre,ving in t'vo 111ounting bolts, 
since it will be r emoved later to check the 
set.ting of thO elevation input rod alte1· 
assembly. When a 11 pa r ts of the foot !iring 
and firing stop 1nech:1nisms have been car e­
fully cleaned and lubricated, they must he 
placed back In the housing In proper align­
ment. 

To assure proper alignment of the parts in 
reassembly, the g un must be set a t zero ele­
vation. Tllo outer push r od Is then r eplaced 
in its hole In the l eft trunnion clip. 
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To line up U1e firing rod rack wiU1 lb1 
firing stap pinion, the inspection plate over 
the flrlng rod lever is removed from the 
upper housing. Then the housing, with rack 
In place, Is set on the trunnion and guide:! 
into position by the dowels. 

Using a nasbltght, look under the firing lever 
to make s ure that the arrow on the fourth 
tooth of the rack meshes with the pinion tooth 
also marked by an arrow. In the Insert, 
with U1e fi dng lever removed, we see the 
gears 111·opel'ly aligned. This alignment will 
assu1·c that the rod will not be bent and that 
the plunger will always be properly positioned 
on the firing cutout cam plate. 

The upper housing is then secured on the 
trunnion clip with its mounting bolts, and the 
inspection plate is replaced. This completes 
the assembly and adjustment of the upper 
housing. 

To assemble the parts of the lower housing, 
we set the cam plate on t.he cam gear, match 
up a dowel pin on the cam gear with a hole 
in the cam plate, and secure the plate to the 
gear. In order to line up the position of the 
cam plate , see that the gun Is trained to 
the angle recorded when the cam plate was 
r emoved. 

274 



Then, position the lower housing cover over 
the cam gear housing and rotateU1ecamgear 
to bring the penciled mark on the cam plate 
In line with the inspection hole in the cover 
to ensure that t11e cam plate Is in the cor­
rect p0slllon. With the cam plate lined up . •• 

. • . and with the jaws of the Oldham coupling 
engaged and the cover llnedupovertwodowel 
pins, seat the cover and attach ittemporarily 
by scre\\1ng In two of its mounting bolts. 

Once again, check the position of the pencil 
mark through the inspection hole. If this 
pencil mark Is centered in U1e inspection 
hole, the cover Is then secui·ed by scr ev.1ng 
in the remalnlng mounting bolts. If the 
pencil ma1·k Is not centered, the cam plate 
must be repositioned properly. To do 
this, ... 

. . . train the gun to center the prominent 
scribe mark In tho observation hole. The 
train tnclicato1· Is then checked to determine 
how much the gun Is t rained off Its secured 
position. Let us assume that in this case 
the indicator 1·oads six degrees and thirty 
minutes to left or zero. This means we 
mus! reset the cam plate six degrees and 
thirty minutes in a clockwise direction. 
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There are 114teetharoundtheclrcumrerea.:< Tl 
of the cam gear. Sincethereare360 degre.i P' 
around the circumference of a circle, ea:i. p 
or the 114 teeth represents slightly ove: i! 
threo degrees and fifteen minutes. n 

Since each tooth represents about three de­
grees and fifteen minutes, two teeth will 
represent six degrees and thirty minutes, 
which is the amount we must 1·eset the c•m 
plate. So, the cam gear must be moved the 
distance or two teeth in a clockwise dir ection. 

To move the cam gear a distance of two 
teeth, we first loosen the two mounting bolts 
that temporarily secure the Lower housing 
cover and slip the cover away from the cam 
gear far enough to disengage the train input 
pinion from the cam gear. We assume that 
the person doing this is standing on the 
forwar<I side of this a.sscmbLy. 

A pencil mark is made on the edge or one 
of the cam gear teeth and a corresponding 
mark Ls made on the edge of the c:un gear 
housing a distance or two teeth clockwise 
from the mark on the gear. The cam gear 
Is then rotated clock'Nise until the marks 
match up, changing the setting of the cam 
plate a distance Of two teeth or six degrees 
and thirty minutes, the amount or eri·or shown 
by the train indicator . 
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The hous ing cover is then slipped back into 
position taking care to mesh the train input 
pinion and the cam gear properly. The mount 
is then trained to the secured posit ion to 
make sure .. . 

. . . that the permanent scribe mark is cen­
tered in the inspection hole. The housing 
cover Is then secured by tightening the eight 
mounting bolts. With both hous ings in 
place, . . . 

. . . the firing roct is now set in place over 
the lower housing ... 

. . . and the elevation input rod is also set in 
place over tbe lower housing and s ecured with 
the two taper pins in the coupling sleeve. 
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The upper sleeves on the firing rod a: 
elevation Input rod are then slipped In plli. 
and secured by their taper pins . The lid 
rod and elevation input rod now link the It 
housings. With the elevation rod In place, . 

. . . the setting of the elevation input rod mm 
be checked to assure that the plunger wi! 
follow the gun correctly in elevation. Th 
first step in this operation is to remove th1 
foot-h•eadle gu lde bracket which was tem­
pOl'al'lly secured to the !lousing cover bj 
two bolts. With the bracket off, ... 

. . . a scribe mark on th1: plunger housi(1l 
and another mark on the plunger housing guidt 
can be matched up by setting the gun to 
zero elevation. If the arrows on the firing 
stop pinion and the rack at the trunnion cl~ 
were properly set, these scribe marks shoull 
also match. If the scribe marks and arrow• 
do not match up when the gun is at zero 
elevation, the elevation input rod MS bees 
incorrectly installed. When the pbmge1 
bas been checked against elevation of !ht 
gun and cam plate against train, ... 

. . . the next step is to replace the electrical 
firing lead connection. Before dohig so, 
clean Its two contacts thoroughly wt th alcohol. 
This will make certain a secure connectio:i 
between these contacts and the firing stop 
switch. 
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When the electrical firlng lead is r econ­
nected, .. . 

. . . the adjustment of the clutch throwout 
lever should be checked to ensure that it 
engages the upper clutch lever properly and 
that it operates in step wit b. the firing stop 
switch. To do this, . .. 

. . . first, insert a test bulb in the firing 
circuit terminal as shOwn here . With the 
firing key closed, this light will go out at 
the exact instant the firing stop switch is 
opened. With the firing lcey closed the gun 
is trained and elevated very slowly until 
the firing stop switch opens and tb.e light 
goes out. Care must be taken to stop train 
and elevation at the exact instant the light 
goes out Indicating that the firing stop 
switch has just been opened. To prevent 
percussion firing, ... 

. . . examine the clutch throwout lever to 
see that its toe is clear of the upper clutch 
lever when the foot firing treadle is de­
pressed. If the toe of the clutch throwout 
lever does not clear, it must be filed down 
until it will just slicle past the upper l ever . 
II it is found that there is too much clear­
ance between the clutch lever toes at the 
lime the electrical firing stop switch opens, 
a new clutch throwout lever mus t be in­
stalled . The new clutch must be tested, 
and excess material on its toe filed down 
in tile same manner . When these tests 
have been completed, . . . 
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.. . we can complete the reassembly of thi 
lower housing. The inspection plug is re. 
placed. 

The foot-firing treadle bracket is secured 
t.o the lower housing by the mounting bolt.s. 
The foot firing and firing stop mechanisms 
are now completely reassembled. We have 
made certain that the mechanisms will func­
tion smoothly, and are in alignment with each 
other . 

In addition, one final positive check of the 
firing stop mechanism is made by sighting 
through the boreof theguntoseethat firing is 
cut out whenever the gw1 bears on any part ol 
the ship's structure, and that firing is not 
interrupted when the gun is clear. With the 
observer sighting through the bor e, the gun is 
trained and elevated very slowly into all 
parts of the Ship's s~ructure- Whenever he 
sees a part of the ship's structure beginning 
to cut across the muzzle of the gun, the 
observer marks •.. 

. . . and a second observer, \Vho is \\1at.ching 
the clutch throwout lever closely, notes 
whether tbe lever was disengaged just before 
tbe bore observer ma1·ked. The throwout 
lever should remain engaged whenever the 
gun is clear and should be disengaged just 
before the gun bears on any part of the ship's 
structure. Overhauling and checking the foot 
fil'ing and firing stop mechanisms in this way 
will ensure that the gun will fire r apidly 
and accurately when requirecl, and that It will 
be prevented from firing when firing might 
endanger our own ship and her cr ew, 
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CHAPTER 17 -ROUTINE MAINTENANCE PROCEDURES-PART ONE 

Any mechanical device that ls to be kept 
running properly must be given more or less 
regular care. Even an old die-hard jalopy 
needs an occasional oil change, Ure check, 
brake adjustment, and grease job U ii is to 
be kept rmming without casualty. 

The amount and kind or care given to a 
01echanlcal device depends upon the use 
lo which it is put. An automobile, for 
example, \\111 usually 1·u11 with a patched­
tire or a leaky valve or two. If something 
goes wrong, you can gene1·ally patch It up 
sufficiently to get by for a while. 

For the 5" /38 gun, however, getting by Is 
not enough. Human life and the safe transport 
of vital war materials and suppllcs depend 
upon the precision and accuracy of this 
mechanism. A makeshlit or slipshod main­
teoance treatment wlll not suffice. 

For this reason, all possible failures ot 
Ibis gun must be anticipated. To keep the 
gun firing they must be prevented by care­
ful and painstaking maintenance. We've 
seen that this gun is a dual purpose weapan 
tbat must function against aircraft as well 
as surface ships. To bit fast moving air 
targets It n>Ust fire rapidly as well as ac­
curately. This high rate of accurate fire 
can be made Possible only by the smooth 
and unfailing functioning or all Its mechan­
isms and parts. 
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The mount is designed to provide for ea~ ? 
train and elevation of the gun, and is equippa If 
with a power drive to provide for fast ali q• 
accurate control of these movements. Thi; tt 
power ddve and the train and elevation gear· 
ing must be kept in perfect working order t 
the gun is to track its high speed aeri~ 
targets. 

A high rate of fire demands that projectile! 
must be supplied rapidly to the gun. For 
this reason, the power driven projectiii 
hoist must be kept running smoothly. 

Largely responsible for the gw1's ability to 
fire rapidly is the automatic operation of 
its breech mechanism, which must be main­
tained so that it will operate unfailing and 
without casualty. 

Working in conjunction with the breech 
mechanism is the power driven rammer, 
which rams the rounds into the chamber. 
Maintenance of this mechanism will guarantee 
operation, without failure, in both ramming 
and retracting, and so enable the gun to fire 
rapidly. 
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Careful maintenance of the fil'lng mechanism 
Is necessary so that the gun can be fired 
quickly by either firing method as soon as 
the breech Is closed. 

To assure that the standby method or per­
cussion !Iring will always be available when 
needed, the root-firing linkages must be kept 
in smooth working order . To prevent flrlng 
when the gun bears on the ship's structure, 
the firing stop mechanism must be checked 
and tested. 

To absorb the shock of r ecoil quickly and 
smoothly, ancl to r eturn the gun to battery, 
the recoil and counterrecoil systems must 
be kept In perfect working order. Rapid 
lirlllg demands speedy recoil and counter­
recoil. 

IC the projectile is to hit the target, the 
sights must be trequently checked and ad­
justed. 
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This gun will function without failure ~ 
if all o! these parts are correctly main!Ainec 
Periodic maintenance involves systematt 
checking and testing or the operation 
each of these mechanisms, periodic overlm 
to clean and inspect their parts, and tt 
correction of any malfunctioning and mal· 
adjustment that may be discovered. 

To assure thorough coverage or each mechao­
lsm, maintenance has been reduced to simpl. 
routine procedures. On each ship thesepro. 
cedures ar e Indicated and thoroughly coverel 
by checkoff lists. !f these checkoff list 
are used properly, which means taking u; 
each step lis ted, in order, doing il carefull1, 
and checking it off on the list as completed, 
every mechanism will be maintained in gooc 
working 01·cier and the gun w11l functiQI 
properly. 

Let's study, fi rst, the tests and procedures 
that a1·e cove1·ed by the daily checkoff llst 
and must be carried out eve1·y day to exercis< 
the gun and to make certain that It is readj 
for combat. 

All the gun's electric motors must be checked 
daily to see that they run smoothly anc 
quietly. Turn them on one at a time. In. 
elude the train and elevation power drive 
motor • ... 
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... the rain mer motor , .. . 

. . . and the projectile hoist motor. Investi­
gate any excess·vibration, scraping, clatter­
ing, and grinding. ·rbese mean trouble. 
Each of these motors drives its respective 
mechanism through a hydraulic system. Ob­
viously theh· force cannot be transmitted 
hydraullcaliy If there is insufficient oil in 
the systems. To see that there Is enough 
Oils .•• 

. . . check the oil Jovel in the r ese1·volrs In 
each or the three hydraulic systems. The 
oil level ln the projectile hoist tank s hould 
be maintained between the two petcocks lo­
cated on the tank. 

There is sufficient oil in the rammet· res­
ervoir if it leaks out when the Inspection 
plug is loosened. 
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The oil level in the power drive expansia 
tank should be about half way between tb 
minimum and maximum limits Indicated 1 Tt 
the gage glass after the motor has b«. in: 
running for a few minutes. With all It. el 
motors warmed up and running smooth!) e~ 
and with oil in all the hydraulic systellll m 
the next step is an operational test of thes 
drives and the mechanisms wlttclt they or­
erate. BeCore testing the ope1·at1on of th 
train and elevation power drives, ... 

. .. make sure that the centering pin Is O<Jt 
so that the gun can be trained. h 

See that there is no obstruction In the lini 
of fire 01· any in the path or the gun itseU 
that will prevent free train and elevation. 

See, !urt11er, that the gun pli is clear oJ 
obstructions so that the after end or the gur. 
will not be jammed in elevation. 
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1
Tllen, to make sure that tile drive is not 
injured by frozen gearing, set the train and 
elevation selector levers to manual and 
e~ercise the gun through a limited arc by 
manual control. If tbe gun moves freely, . . . 

. . . test elevation and train in both low and 
high sp~ed local power control. Wlule doing 
Ibis, drive the gun through full arcs of train 
alld elevation to test the automatic limit 
stops. Be sure that this power operat ion is 
smooth and uninterrupted . 

Finally, test elevation and train under auto­
matic control to check signal tr ansmission 
from the computer to the gun. 

If the 5" /38 were merely a saluting gun, 
all we would have to do is maintain it well 
enough so that it would make lots of noise 
whw it was firecl . But since this gun must 
lire its projectile so as to hit and bring 
<ID~n the enemy, we must make certain that 
it obeys, accurately, all the signals trans­
mitted to it from the compute1·. The com­
puter is part of the fire control system and 
n:~kes all the fine calculations that are in­
rolved in aiming the projectile accurately, 
ara translates the results of these calcula­
tions into t rain and elevation of the gun, 
elevation and deflection of the line of sight, 
and correct fuze setting for the projectlle. 
To assure accurate fire, ... 
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... a daily transmission check must be.Ill! E; 
to see that the gun receives the compti; pl 
signals in train, elevation, sight angle, & OI 
flection angle and fuze-setting. With! W' 

mount operating smoothly, the next step th 
to check the operat ion of the mechanism r: 
the gun itself. Before doing this, see ti! S• 
the bore is clear. tt 

ti 
w 

Also, see that the space between the slk E 
rear plate and the breech housing 
clear, . . . f 

... ancl that the safety link is disconnect! 
and secured in its unlocked position so tlu 
the gun can recoil freely when it is firil 
When these precautions have been tak~ 
the operation of the breech mechanism an 
the r ammer should be tested. 

The opei-ating spring chain connectors shoul 
be inspected frequently. Vibration tends ~ 
loosen its securing screw, and ii the screi 
comes out the spring will be disconnect• 
and will result in failure to close the breect 
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&xercise and check the action of the breech­
plug. Lower it par.t way with the hand­
operating lever. Lowering it all the way 
would cause it to latch. Ease the plug up with 
tile lever to see that it works freely. Then 
raise and lower the plug in this manner, 
several times to exercise it and make sure 
tllat it does not stick. Then, to test opera­
tion of the rammer, lower the plug all the 
way Lmtil it is latched by the extractors. 

Be sure to latch the hand-operating lever in 
its secured position after lowering the 
plug . .. 

. . . or it may do~! 

To exercise the rammer, hold the interlock 
latch retracted with a screwdriver or other 
loo!, and with the rammer motor running, ... 
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. .. run the spade back and forth alx\ BE 
fifteen times by pushing the rammer opera\ t~ 
ing lever down to the ram position and !ht s 
raising it all the way up to the manual ri tll 
tract position. This v;ill warm up the hi :~ 
drau_Uc fluid. tl1 

cl 

To test the working of the rammer at• 
the breech mechanism in relation to ead ! 
other, seat a test ~.ase part way into I~ 

< chamber over the lowered breechplug an: 
1 with the interlock latch freed, . .. 

. . . r am the test case. The breechplU[ 
should rise smartly to its closed position 
Observe the movement of the rammer spad1 
to be sure that it r ides up freely as th< 
breechplug comes up . If the breechplug doe! 
not operate properly, the operating spriD! 
r equires immediate adjustment by a meth~ 
we shall discuss later. 

Inspect the breechplug guide plates an·i 
buttress grooves carefully . They must be 
kept clean and well l ubricated. In lubricat~ 
the plug, be careful to keep grease off the 
firing mechanism. 



Be!ore leaving the breech mechanism, clleck 
!he position of the cam plate ret ractor. It 
should always be left on the "A" setting so 
that the breech mechanism will be operated 
automatically to ensure the highest rate of 
fire when the gun goes into action. \\/hen 
Ute loading mechanisms have been 
checked, ... 

. , .the sights must be exercised and checked 
to ensure accurate aiming of the gun. Operate 
Hie sight-setting mechanism through its full 
arcs of elevation and deflection to ensure tha.t 
lubricant will be carried uniforn1ly ove1· 
all the gearing. 

Inspect the telescopes. Clean their lenses 
with Jens paper. Inspect the ray filter 
selectors and eye buffers. Having made 
sure that theguncanbeloadedandaimed, ... 

, .. our next daily check is to see that it 
can be fired. We start with the !iring 
mechanism. Each day replace this mechan­
ism with a cleaned and overhauled spare so 
that the one that has been in use can be 
cleaned and overhauled without putting the 
gun out of commission. With the spare in­
stalled, ... 
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... check the electrica l firing circuit .. t . 
a test lamp to make sure that current • C: 
being delivered to the !iring pin. With llt it 
firing key closed the lamp should light wbe: ti 
one l ead is held against the liring termiru r 
and the other grounded to the gun. Tbb b 
test should be conducted. . . o 

~ 

. . . on motor-generator circuit. .. 

. . . and on local ballery. With current being 
suppllcct by either ch·cuit, the test lam; 
sllould glow brightly when on the motor. 
generator circuit and dimly on the local 
battery circuit. If it does not, trouble is 
indicated in the firing circuit. 

lf a megger is available topside, test the 
insulation of the firing mccllanism. Attach 
one lead or the megger to the firing termi!U] 
and ground the other lead to the gun. Whe• 
the handcrank is turned the megger should 
read at least one megohm. lf the reading 
Is lower, the insulation should be checked 
carefully to locate the partial ground. The 
most common place for trouble to occur .. . 
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... is in the !lring lead. Look this over 
caref'!lly. To prevent deterioration of the 
insulation it should be kept clean, and par­
ticularly, no lubricant should be allowed to 
remain on It. If there are twists, kinks or 
breaks In the lead, replace It with n new 
one. Having made certain that the electrical 
firing circuit Is in good condition, ... 

... mnke a quick check of the foot-flring 
methanism. With the gun pointed In the 
clear, depress the foot-firing treadle. When 
you do so, the clutch throwout lever s hould 
engage the upper clutch lever to rotate 
the firing rod. 

Next, test the firing stop mechanism by 
!raining tho gun to a blind spot on the s hip 
and depressing the foot treadle. If the 
cluteh throwout lever is disengaged from 
the upper clutch lever when you do this, 
the cutout mechanism is functioning properly. 

Now, take a look at the lighting circuit. 
Inspect the leads for cracks and wo1·n spots 
ill the insulation. Be sure that all lights 
!unction and that all the leads are secure. 
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Our next daily check concerns the countei I1 
recoil system. As indicated on the inst!"lll 
tion plate, the pressure in the counterr ecu t 
air chamber should not be allowed to d•~ 1 
below 1,450 pounds per square inch. If itt c 
less, the gun will not be returned to batter 
at the proper speed, and the rate of fire v.i: 
be slowed down. 

The counterrecoil chamber air pressure U 
indicated by the gage. To check this pre~ 
sure, make certain first that the plug sealid 
the airline connection is tight, and then ope 
the air valve. After 1·eading the pressurl 
close the valve to prevent ail' from leakil{ 
out through the gage. Release the alr 
between the valve and the gage ... 

. . . by cracking the plug on the airllne con• 
nection. The plug is provided with a bleedet 
hole for this purpose. Close it after releas­
ing the air pressure on the gage. 

In checking the gage for air pressure in the 
counterrecoil chamber, compare the pres. 
sure reading with that recorded on thi 
previous day. Tap the gage gently to mak; 
sure it has not stuck. Temperature var ia­
tions from day to day will cause sligbl 
changes in the gage pressure. But con. 
sistant dropping in pressure indicates leakage 
and should be investigated. 
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lftl1e air pressure is below 1,450 pounds per 
square inch, recharge the system to bring 
the air pressure up to 1,550 pounds per 
square Inch in the manner described in our 
discussion on the Disassembly andAssembly 
of the Recoil and Counterrecoil Systems 
(chapters 13 & 14 ). 

We've seen that oil l eaks can occur in the 
differential system. The oil supply in the 
differential cylinder, therefore, should be 
checked daily by measuring the p1·otrusion 
Of the differential plunger. When the dif­
ferential cylinder ls full of oil, the end of the 
plunger is flush with the packing gland nut. 
As the oil s upply diminishes, the plunger 
moves outboard beyond the packing gland. 

Never allow the oil supply to become so 
low that the plw1ger projects more than about 
two and one-balf inches beyond the gland 
nut. Compare the measured position of the 
differential plunger with that recorded on 
previous days. Should there be a noticeable 
llifference from day to day, leakage of oil is 
indicated and should be investigated and 
corrected. 

Ii the gun mount is fitted with a gas ejector, 
all water must be bled from the gas ejector 
air line system daily, and tbe air pressure 
checked by reading its gage. Pressure in 
this system should not be permitted to drop 
below 65 pounds per square inch. 

r 
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The final dally check is to test the operat~· I 
of the projectile hoist, first manually, ~ c 
then under power as outlined in your stir a 
of the hoist mechanism. Run up twoor thre f 
rounds or drill ammunit ion. Al least twoo 
tllese should have dummy fUzcs for a fll2~ 
setting check. 

Many parts or the gun and mount requlft 
dally lubrication. To be sure that none . 
these parts are mis sed, follow the dail: 
lubrlcation chart carefully. Always u~ 
the lub1·icant specified in the chnrt. 

In spreading lubricant ove1· large s urfaces 
such as tlle breechplug guicle plates, a brusi 
or clean r ag should be used. Cotton wasl1 
would leave lint to foul up these parts, an: 
fingers would l eave perspiration to co.-rodt 
the highly polished metal surfaces. 

When all the daily maintenance routineshan 
been completed, check to see that the no.st 
cap wrench, grommet knUe, l\Jze wrencl 
and tank wrench a re all on hand in thei! 
proper locations in the magazines, handlln! 
room, and at the gun. 
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In cotnbat, there isn't time to look for tools. 
Check the ready tools to be sure that they 
are au present. These sMuld be kept to­
gether in a very convenient location. 

While the daily checks and tests cover all 
the operating mechanisms thoroughly, there 
are a few additional maintenance points in­
cluded in special weekly checkoff lists. 

Once each week, in addition to the pro­
cedures of the daily checkoff list, the l'ecoil 
cylinders must be filled or primed in the 
presence of the division officer. Follow the 
procedure of filling and venting given on the 
instruction plate secured to the slide. 

II the gun has not been fired, a positive 
check of the firing mechanism should be made 
by ffring drill primers. At least three drill 
primers should be fired to check percussion 
!iring, local battery electrical firing, and 
motor-generator electrical firing. The prim­
ers are inserted in a test case which should 
be seated In the chamber and rammed manu­
ally to close the breech. If any of the primers 
fall to fire, a thorough check should be made of 
the firing system. 
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Test the action of the foot-firing mechanist, o 
See that it works smoothly and is well lubr1 Ii 
cated. An excess of lubricant should ~ r 
avoided in the lower housing because it nn; t 
foul the contacts of the electric firing stq t 
swl,tch and Interr upt electrical firing. 

Make sure that all the wiring clips on th• 
firing lead are tight, and check car efully ti 
see that the lead is not broken and that iii. 
insulating covering Is not damaged. Whcnth1 
tests of the elect r ical firing circuits hav1 
been completed, be sure to leave the fi rin; 
circuit selector S'-'1tch on motor generator, 

To protect the surface of the gun bore fro1t 
pitting and corrosion, it should be spongei 
out weekly with clean towelling wrapped 
around the bristle bor e sponge. 

After cleaning, a film of protecting oil should 
be deposited on the bore by running an oil· 
soaked cloth through the bore with the bristle 
sponge. 
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Jn addition, Mter the gun has been in action, 
all combustion products must be cleaned out 
of the bore. Sponge out with hot soda solution. 
Wash the sOda solution out with fresh water. 
Dry the bore thoroughly. Oil the bore to pro­
tecl It from corrosion and finally, inspect the 
bore by passing a bore gauge. It the gauge 
will not pass, copper restriction should be 
removed with n wire brush. Be very careful 
to uso the brush only in the vicinity of the 
copper deposits. Otherwise, you may scratch 
the very thin chromium plate of the bore. To 
be sure that all parts requiring weekly lub­
rication are attended to, follow the weekly 
lubrication chart step by step. One point on 
this chart, which is easy to overlook, .•• 

. . . Is the forward trip plate bearing. It must 
be ehecke<I carefully for corrosion, particu­
larly in open mounts where it is exposed to 
salt spray. ll the trip plate shows any tend­
ency to stick, r emove and clean this bear ing. 

When the bearing has been r emoved the trip 
plate can be pulled out for cleaning and lub­
rication be!ore reassembly in lhe slide. 

A monthly checkoff list includes a number of 
major maintenance operations which must be 
carried out to keep the gun operating 
smoothly. Some of these operations would 
involve disassembly of major units on the gun. 
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The gun and its equipment must ~be ]YJ T 
out of commission without specific permi!· ti 
sion from the gunnery (weapons) officer 
When this permission is granted and their-
is put out of commission in ordel' to di~ 
assemble parts as required for month!, 
operations,. .. 

. . . the disassembly must be carried out so a1 
to decommission only one gun at a time. Thi! 
will prevent the ship from being caught \\1th· 
out defenses if a surprise raid occurs. 

In order to conform with these r equirements, 
the monthly checkoff list is divided into two 
parts. The first part concerns those opera­
tions which can be carried out at sea. These 
are operations which require only minor 
disassembly and are of such a 11ature that 
the gun can still be fired on short notice. 
The second part of the monthly checkoff !isl 
deals with operations that can be carried or. 
only when the ship is in port, because they 
involve major disassembly that prevents tbe 
gun from being used. 

The fii·s t of the monthly procedures that can 
be carried out at sea is adjustment of the 
operati.ng spri.ng to ensure smart breecbplug 
action. This should be done even if the ad­
justment has been made as a result of a daily 
check and even ifthebreechplug is apparently 
functioning pl'Operly. Keeping the breechplug 
lowered, as is customary when the ship is in 
combat, and for this reason it shOuld be ad· 
justed very carefully. 
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To begin this adjustment, place a test case in 
lhe chamber and ram it into the gun. 

As the bt·eechplug rises to wedge the case in 
tlie chamber, it will lift up the rammer spade. 

LQwer the breechplug until there is a clear 
space between it and the bottom of the r am mer 
spade. 

Then let go of the hand-operating lever . The 
breechplug should rise smartly pushing up the 
rammer spade. If the plug does not close, the 
operating spring must be taken up. To ac­
complish tllis,. . . 
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. .. compress the spring by lowering ti>, , 
breechplug part way with tbe hand-operatiti 
lever. Insert the block and rod ln the a!ie 
end or lhe spring housing to hold the sprit! 
compr essed. Then t rip thehand-closlnglatrt. ~ 
key and raise the breechplug to slacken tlv. 
operating spring chain. 

Remove the cotter key and pull out the pin th;; 
connects the operating spring cha in to lhe ro! 

Take up the operating spring rod one ha! 
t11rn. Then reconnect the r od and chain so th;: 
the brecchplug operation may be checks! 
again. 

Once again, test the breechplug actlon. If tt 
plug does not close completely and push Iii 
rammer spade all the way up, there Is ot­
vlously not enough tension on the spr~ 
Continue to take up on the rOd one-h.alf tun 
a.ta time until thebreechplug closes properly 
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When the operating spring has been adjusted, 
freshen up the "breech closed" index mark. 
This is a red line painted on the right breech­
plug guide plate to make for easy spotting 
o! breech closing- failure in the event of 
casualty. 

Freshen up also the "in battery" index mark 
that is painted across the housing and slide 
just forward of the projectile guide. This 
line facilitates easy spotting of failure of 
the gun to return to battery. 

The train and elevation indicators must be 
checked for accu1·acy . To check the readings 
of!hese indicator s aga inst the train and ele-
1·ation of the gun a measuring device caned 
a h·am bar is used. All of the five- inch guns 
011 ships use the same tram bar for this 
check. Inside the cover of the tr am bar box ls 
listed the correct indicator r eadings for each 
ol the guns. It may be that after the gun is 
llred the reading will have changed slightly 
anti a later and more correct reading recorded 
ln the battery log. To check these readings 
in elevation, . .. 

. . . the pin ends of the tram bar are inserted 
in two tram blocks, one on the left carriage 
cheek aml the other underneath the slide. 
Elevate tile gun until an index on the tram 
plunger matches an index on the tram barrel. 
At this point, ... 
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... the elevation indicator reading shoul: C 
correspond with the angle or elevation r~ ti 
corded for this gun on the box cover. lf lb p 
readings do not agree, the elevation indica!tt l 
dial should be reset to make them correspon! ~ 

The train Indicator is checked in the salll! 
manner by Inserting the pin ends or the t ra1< 
in the blocks on the base ring and stand. Tb! 
mount ls trained until the indexes on the trait 
plunger and barrel are lined up, at whic~ 
point the r eading on the train indicator dial 
should correspond with that recorded for \h, 
gun on tile box cover. 

Check the sights for lost motion in tho manner 
we llave already described. Tho sl!l"ht diah 
and telescope prisms shOuld respond Im· 
mediately to movement of the s ight angle and 
deflection handwheels. Lost motion discov. 
ered here may, as we know, maJce necessarr 
disassembly of t11e sight-setting mechanism. 
Do not attempt this without specific per­
mission from the weapons omcer. 

Also check !or lost n1otion In the train ann 
elevation gearing systems. !!there ls any losl 
motion in these systems check each gear 
train ror back lash and correct any that is 
found. 
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Check the training stop buffer. Be sure that 
the securing bolts are tight and inspect the 
plw1ger packings for leakage. The oil level in 
the buffer should be up lo the inspection 
plug. 

Check the train input to the roller path com­
pensator by comparing its r eading with the 
actual train of the gun. 

To test the fuze setter r uu several drill pro­
jectiles having dummy fuzes up through the 
nrojectile hoist. The test should be made over 
a lull range of settings. Inspect the fuzes 
after the p•ojectiles have come up to be sure 
th~l they c01Tespond to the setting on the 
IU'•e setter. 

Also inspect the ready-service powder cases. 
The cork plug In the end of the powder case 
must not be jammed all the way into the case. 
Be sure that the cork is not broken and that 
ii is oJ no greater diameter than the bore of 
the gun. Defective corks should be removed 
and replaced. See that the case is free from 
dents which might jam the gun in act ion. 
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Inspect the ready-service projectile for sigri v 
of corrosion. r. 

c 
~ 
t 

Follow your monthly lubrication chart care. 
fully. The points requiring monthly 1 ubrica< 
tion are the heavy gears and bearings whic' 
take most of the weight and thr us t of the gur. 
Their proper lubr ication is !!!Q§!_ lmportant 
Don' t overlook any of the points specified li 
the char t . One point that is somet imes easyk 
overlook ... 

. . . is the grease fitting for the gun bearing. 
In enclosed mounts, this fi tting is located a; 
the end of a copper tube underneath the fOr· 
ward position of the housing. 

The after-trip plate bearing is another im· 
po1·tant point . Its lubricat ion will help to en· 
s ure proper ftutctioning of the foot- firing 
linkage. 
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We have now completed thedaily, weekly,and 
monthly maintenance procedures which can be 
carried out at sea. Follow these procedures 
carefully and you will be assured ofa weapon 
mat not only functions smoothly, but that is 
also ready when needed to strike against the 
enemy. 
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CHAPTER 18-ROUTINE MAINTENANCE PROCEDURES-PART TWO 

308 

Having observed lhe seagoing malntenan: 
procedures for the 5"/38 gun, you may ~ 
getting the idea that we are dealing witll 
delicate, temperamental weapon that wad 
work unl ess it is constantly coddled, adjust;! 
tinkered with and cared fOr. 

p 
j 
t 
( 

This is not true, of course. We have seen! 
our study of this gun, so far, that it is bo! 
rugged and precise. The purpose of mninl& 
nance is to keep it that way. A weapon ~ 
which so much depends can never be car~ 
for too carefully or too often. 

For this r eason, when the ship is in port !~ 
an upkeep period, we take nclvantage of tit 
fact by making further maintenance cllecks­
operatlons that cannot be carried on at s~ 
because they r equire that the gun be put ou 
of commission fo1· too long a time. 'l'herea11 
generally four of these routine proceduresil 
port wllich are carried on in addltio11 to th 
regular maintenance routine: 

1. Overhaul and the breech mechanistt 
Z. Run the gm1 in battery 
3. Change the oil in the differential cy• 

ind er 
4. Bor.esighting (not discussed in tlm 

book) 

We know how the breech mechanism must bl 
disassembled to clean and inspect its opera· 
ting parts. (See chapter 10.) 



And we have s tudied the methO<ls used to ad­
just t he tension of the operating spring w.hen 
the mechanism has been r eassembled. (See 
chapter 17.) 

The second operation- running the gun in 
battery-is carried out by elevating the gun 
and permitting the barrel and br eech housing 
to fall back within the slide by bleeding the 
con1pressed air iron1 the counterrecoil air 
chamber . 

This action exposes the breech housing and 
bearing strips so that they can be cleaned 
and lubricated. It also tests the counter r ecoil 
system and exercises its cheveron packings. 

'l'he gun shOuld be run in battery several 
times by alternately for cing a ir into the cham­
ber and bleeding it out. This works lubricant 
into the housing bearings and exercises the 
moving parts to free any U1at may have be­
come frozen. 
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When the barrel and breech housing tnlll 
back the weight Is shifted aft and the guni 
unbalanced. This shifting of weight mightl'i 
sult in the gun elevating violently, and coil 
cause serious injury to personnel. F01· th. 
reason the Bur eau of Naval Weapons recon 
mends that the operation of running the gr 
in batter y be carried out at the maximli 
elevation of 85 degrees . In this position th 
gun is against the elevation stops and ¢a 
elevate no fur ther. 

But r unning the gun in battery at 85 degre~ 
p1·esents a 1ew pr oblems. For example, Wi' 
the gun in this position, It is impossiblci 
r ead the air gauge located underneatll tr 
breech housing. Also, if a line were run to 1!i 
counterrecoil air line connection, it wouldi 
sheared off when the gun was elevate! 

The Bureau of Naval Weapons solved thes. 
problems by means ofa special adapter whirt 
can be mounted on the safety link brackt 
This adapter is fitted with an air pressu~ 
gauge and a valve for controlling the suppt. 
of compr essed air. It is a lso fitted with ! 
bleeder hole to permit bleeding the air frot 
the counterrecoil air chamber. 

The con1pressed air for this operation is sw· 
plied from a portable air bottle . 
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Before beginning this operation, be sure to 
check current type commander's instructions 
regarding pertinent safety procedures. Also, 
mnke sure that the safety link is disconnected 
so that Ute breech housing will be free to run 
alt in the slide. Then, check to see that all 
power controls on the gun are set to manual. 
It ts also wise at this point to place a block 
of wood In the slide so that there wlll be 
no metal to metal contact if the gun should 
erash \10.ck ag• inst the slide. 

Set the cam plate r etractor to AUTOMATIC 
so that the automatic operation ofthebreech­
plug can be tested after the gun Is 1"eturned 
to battery. During these operations watch 
carefully to see that the air line to tile coun­
terrecoll chamlier does not become !ouled. 

After this has been done, we install the adapter 
by bolting it to the safety link bracket wltich 
is aft of the rammer control shaft. Make 
certain that the counterrecoll air line con­
nection ls pointing art in accordance with the 
instructions on the adapter. 

:lext, book up the air supply line to the for­
ward connector, and attach the short line for 
the counter recoil connection to the after con­
nector. Note lhat the forward connector Is 
drilled with a bleeder hole. Sec that thlshole 
is closed by screwing in the fitting all the way. 
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To provide passage for the line to the counter· 
recoil air line connection, first remove tt. 
firing mechanism from the breecliplug. The 
remove the breecl1plug shelf extension ~ 
unscrewing its secur ing bolts. 

We are ready now toattachthealrsupply lill! 
from the adapter to the counterrecoll airllli< 
connection. To do this, we must r emove tb• 
plug Irom this connection. Before 1·emovir~ 
the plug, however , be ver y sure thatthe coun· 
terrecoil chamber air valve Is closed . 

If the valve is not closed, the air pressuri 
behind t.he plug might blow It out lifter ym 
start to 1·cmove it. 

Retu rning now to the top side or the breetl 
hous ing, pass the air supply line clown alt c( 
the breechplug. Before connecting this line, 
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... the entire air supply line system must be 
blown out to prevent the introduction of dirt 
or moisture Into the counter recoil air Cham­
ber. The blowing is done by opening the air 
valve on t.he adapter and then, with the bleeder 
hole closed, opening the air supply valve to 
blow all dirt and mois ture fr om the air lines. 
Having done this, shut off the a ir supply valve 
and the air valve on the adapter. 

The line can now be hookeduptothe counter­
recoll air line connection. 

Open the counterr ecoil chamber air valve 
while it is still accessible . Two or three 
turns a rc requir ed to open the val ve. It must 
hll opened 11ow because its loca tion in the bot­
tom of the breech hous ing pr events lt fr om 
being reached a fte r the gun i~ el eva ted . T he 
air pressure In t he counter r ecoil chamber is 
beld in only by the closed a i r valve on the 
adapter. Since we are able to control both the 
bleeding out and the charging of air rrom the 
adapter,. .. 

. . . we can el eva te the gun to its maximum 
position of 85 degrees in order to run the gun 
in battery. As the gun is eltivaled, watch 
the air supply line to the adapter to make s ure 
that it does not foul or become kinked. A 
break In the line is extremely dangerous. A 
break would cause the line to whip around 
violently and to Injur e anyone who got in the 
~ay. 

. ::; .. 
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To run the gun out of battery, crack lfi 
bleeder hqle on the aclapter by backing out th 
air supply line fitting. 

Bleed the air slowly by opening the ail· valv 
on the adapter watching the pressure d~ 
on the gauge. If the gun has not r un out 
battery when the air is exhausted from tll 
counterrecoil chamber, close both the ai 
valve and the bleecler hole. 

Then rock the pointer's hand wheels to jar ttf 
gun loose. Stay clear of the breech housio; 
While doing this. It may fall rapidly when It. 
jam has been freed. 

With the gun in the position of extreme t·ecoil, 
cl ean and lubricate the exposed parts of th1 
s licle and the breech housing ... 
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... and the exposed forward ends of the bear­
ing strips. Dirt and gummy deposits on these 
parts wUI prevent the breech housing Crom 
moving freely within the slide during recoil 
and coonterrecoil. Remove allgummydepos­
lts from these parts, inspecttbem carefully 
for burrs or scratches, stoning them down as 
required. 

ro run U1e gun back into battery, !lrst make 
sure that the bleeder hole on the adapter ts 
closed and open the air supply valve. Then 
open the air valve on the adapter to charge 
air into the counter recoil chamber. Charge 
the air slowly and carefl.11ly, watching tho 
pressure rise on the air gauge. 

Run the gun into and out of battery tn tills 
manner several times to work in lubricant and 
lo make certa in all parts function s moothly. 

As the gun ls run in to battery with the cam 
~late retractor set to AUTO.MA TIC, the 
breechplug should lower smoothly and latch in 
the open position. 

. •. ·'tSll 
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' When the gun is operating smoothly, run I 
back in battery, building theairpressureupl , 
1,550 pounds per square inch. Then closet~ 
air valve on the adapter, shut off the a· 
supply, ... 

. . .and secure the safety link to lock Iii; 
gun in battery. Then depress the gun to zel'! 
position so that you can get at the bottom oc 
the breech housing to close the counterrecQ! 
chamber air valve. 

With the valve closed, bleed the air pressur;, 
out of the line from the counterrecoil air lir. 
connection. Remove the line and replace tl>, 
plug. Check the reading on the counterrecm 
nir gauge to 1nake sure that the pressure i~ 
up to 1,550 pounds per square inch. 

After r emoving the adapter, replace UJ. 
breechplug shelf extension and the firin! 
mechanism. 
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If your ship does not have an adapter aboard, 
and unless type eonunander 1 s or other 
instructions direct otherwise, at tne dis­
cretion of the weapons officer the gun can be 
run in battery at a lesser angle than 85 
degrees in order to get at tbe air controls 
underneath. When this is done, the proper 
safety pr ecautions must be observed. The 
rear end of the slide must be supportecl by a 
heavy wooden block inserted between the slide 
and the mount platform to prevent further ele­
vation of the gun. With this precaution, the 
air supply line can be connected d irectly to 
the cotmterrecoil air line connection, and 
the gun run in and out of battery in the manner 
we have alr eady de:;cribed using the bleeder 
and valve on the a ir flask . 

\Ve are now ready to take up the third mainte­
nance procedure in port-bleeding the dif­
ferential system. This is done to see that the 
plunger is not frozen, t hat t.he packings are 
not l eaking, and to inspect the oil in the dif­
ferential cylinder . 

With the gun at approximately zero elevation, 
the ctiITerential cylinder is readily accessibl e, 
and the oil can be bled out with a bl eeder 
lube. 

With full a ir t>ressur e in the counte t-recoil 
chamber, the plunger should move out freely 
as the oil is r un out. Any sticking should 
be invest igated. Wl1en the plunger is fully 
extended and all oil bled from the system, the 
air should be released from the counter r ecoil 
chamber before refilling the differential cyl­
inder. The heat of friction developed dur ing 
the gun's operat l on so1netimes causes 
g>Jmmy deposits to form in t he cylinder. The 
oil should be changed, as necessary, to pre­
vent the formation of sludge. While recharg­
ing the cylinder with oil, check to see that 
there is no leakage ar<>und the plunger. 
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The time spent in carrying out tllese ma!li.< 
nance procedures thoroughly and care!w 
when the ship is in port, will pay large di• 
dends in the form of smooth operation oil 
gun when it is returned to combat du: 
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CHAPTER 19-0PERATIONAL CASUALTIES 

The ultimate purpose of the 5"/38 gun is to 
fire effectively In actual combat. This means 
maintaining the high rate of fire, of which the 
gun Is capable, so long as the enemy is within 
range. 

The gun crews are constantly drilled in load­
ing, aln1ing, and firing; and the gunner's mate 
spends endless hours maintaining, checking, 
and testing. The purpose of this intensive 
training ... 

... Is to make certain that each gun wlll 
lu.nctlon smoothly and effectively In combat . 
When the enemy is spotted, the fire power of 
each gun is vitally needed. Enemy aircraft 
must be fil·ed upon as soon as they a.re within 
range of this far reaching gun. Since the field 
of each 5"/ 38 Is limited by its position on the 
ship, It Is extremely Important that eve1·y 
slngle gun must go into action and must be 
kept in action. For this reason, the gunner' s 
male must be an expert ti·oubleshooter, ready 
to cope with any casualties which may occu1-. 

ln the event of casualty, you'll have to think 
aud act automatically to get the gun firing 
again in tl1e sho1·test possible time. 

rl 
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In a properly maintained gun, the major. 
of casualties that do occur are caused by car; w 
lessness on the part of the gun crew, ori cc 
mechanical failures resulting from brealuj tt 
or weakening of parts, or from the introdJJ: n 
lion of foreign matter. We shall concernO'<l 
selves mainly with the cause and correcll: 
of U1ose casualties that result from mechl: 
ical failure in the gun and mount assembll• 
paying particular attention to those whi! 
result in failure to load and fire the gv. 

One common casualty is misfire which may\ 
caused by a defective firing system or med 
anlsm or by defective ammunition. 

Another common casualty is failure to cloo: 
the breech because the plug is not rai90 
fully. 

A third cause of casualty is stoppage in Im 
rammer mechanism which prevents proper 
loading of the round into the chamber. 
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We shall consider, also, leakage in the re­
coil or counterrecoil system which will cause 
these movements or the gun to be violent and 
may result In damage to the gun and mount. 

TT.'O serious casualties may be caused by bro­
ken extractors. The breechplug will not be 
latched in the open position, and the fired 
case will not be extracted. \Vhen a fired break­
do~n occurs , our first concern is how to keep 
the gun flrlng during the engagement. Con­
sequently, . .. 

. . . we shall study first the steps to be taken 
for immediate casualty action. We shall dis­
cuss later how the cause of the casualty is 
removed after the engagement has ended. To 
get the gun firing again within the shortest 
time the gunner's mate must know first, how 
to locate the cause of stoppage, and second, 
bow to keep the gun firing until the attack ls 
over. A rapid, accurate, and logical system Is 
me best assurance or calm and effective cas­
ualty act19n under fire. If, with the plug In the 
closed position, the gun fails to fire elec­
!rlealty, the Immediate action is to fire It by 
percussion. The electrical misfir e may be 
caused by failure to have the key completely 
closed. The pointer should make s ure that, 
when he squeezes the key, he actually closes 
it. 

Current ror firing normally comes Crom the 
motor-generator circuit. If the gun w!ll not 
!ire oo this circuit, the pointer should turn the 
transfer switch to local battery and ag:iin 
close the firing key. If the gun still !alls to 
lire electrically ... 
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... fire by the standby method, percussiot. 
until the engagement Is over. It may be lhl 
the gun will not fire even when the foot. 
firing treadle is depressed. 

If the gun fails to fire either electrically~ 
by percussion, the casualty is probably tau!~ 
ammunition. If time permits, tr y recockl~ 
the firing mechanism by pulling back th! 
cocking handle with the recocklng tool. Thei, 
push the treadle down again. If the gun stro 
fails to fire,. .. 

. . . there ls danger of a delayed explosion~ 
the round. Navy Regulations state, "in eve~ 
of misfire, do not open the breech for th!rq 
minutes after the last attempt to fire." Th~, 
at the discretion or the commanding officer 
is not obligatory in time Of action. \\'be: 
ordered unload the cartridge and immediat~~ 
throw it over the side. Since the guo use! 
semiflxed ammunition, the projectile will re· 
main seated in the bore. To clear the bore, 
the projectile must be fired out tlirough the 
muzzle. 

With the projectile seated in tile bore, ii 
would be difficult to load a regular ~artridge, 
so a short cartridge is rammed manually am 
fired to propell the projectile out ofthebor<. 
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If continued firing failure is expe1·ienced, re­
move the firing mechanism and replace it with 
a spare. 

When the gun is loaded, the first loader looks 
at the breech mechanism. To enable him to 
determine quickly if there is a breech closing 
casualty, a red line is painted on thebreech­
plug guide plate to indicate the breech closed 
position. If the plug does not rise to tbis 
position, the casualty is located atthe breech 
mechanism. A systematic immediate action 
procedure will help to locate the cause ofthe 
trouble and to get the gun firing again in the 
shortest possible time. 

The first step in this procedure is to tap the 
bottom of the breechplug smartly with a 
rawhide mall. If the breechplug can be raised 
to close the breech by this action, the cause 
of the stoppage is probably foreign matter in 
the breechplug guide grooves or a broken or 
weakened operating spring assembly. 

If the operating spring is merely weakened, 
it may be possible to keep the gun fi1·ing 
faster by continuing automatic operation and 
tapping the breechplug with the mall when­
ever it fails to close the breech. However, 
this procedure can be used only when the gun 
is firing at surface targets or low flying air­
craft . If the spring is broken or if the gun is 
fully elevated ... 
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... it will be necessary to reso1·t to singlt 
fire oper ation to keep the gun in action. For 
s ingle fire operation the cam plate retractor 
must be pushed forward to the single flrt 
pos ition . . . 

. . :;.nd t he hand-closing latch key must bE 
engaged . . . 

. . . so that the breechplug can be raised and 
lowered manually with the hand-oper ating 
\ever. A well trained crew can deliver 2 
comparatively high r ate of fire in single !ire 
operat ion. If the breechplug could not ~ 
raised by tapping It with the mall, attempts 
should be made to raise it with the hand­
operating lever i mmediately. Do not force the 
plug up if it cannot be raised with a reasonable 
amount of pressur e on the lever . Other wise, 
a more ser ious jam may result. Iftheb r eech­
plug cannot be raised it shOuld be lowered 
with the hand-operating lever,. .. 

. . . and when theea1·tt·idge has been extracted, 
attempt to nm a shor t round into the chamber 
by hand to clear the bore. If the br•:ech can 
be closed on the short round, it can be as­
sumed that the stoppage was caused . . . 
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... by a damaged or oversize ca rtridge case. 
A case of this kind will prevent the breech­
plug from coming u11 to close the breech 
because the case cannot be wedged Into the 
chamber. This same type of stoppage may be 
caused by defective or overslze·corks in the 
cartridge. Damaged ammunition isa frequent 
cause of failure to close the breech. When the 
delectlve case has been removed, t he pro­
jectile is unloaded with a short case and 
firing can be r esumed. 

II the breechplug fails to close the b r eech 
when the short round has been r ammed into 
the chamber, the stop1lage is very probably 
caused by foreign matter or burrs in the 
breech11lug guide grooves. The gun will then 
have to remain out or action until the foreign 
matter can be removed. 

I! the breechplug Is found to be jammed in 
such a way that it can neither be raised nor 
lowered with the hand- operating l evet', no 
immediate action can be taken. This casually 
may have been caused by a burred operating 
shaft cam plate . A burred cam plate may jam 
the operating shaft inboard so that the bear­
ing blocks freeze In the cam ways of the 
breechplug to pr event movement or the plug. 
The gun cannot be fired again until t he cam 
plate has been re1)laced. This will obviously 
require some time, and there is greatdanger 
that the cal'trldge may explode ins ide tile gun 
if the gun ls hot. 

II this stoppage occurs when the gun is hot 
and tile round cannot be cleared normally 
through the n:mzzle, place a hose well down 
the gun muzzle and elevate the gun in order 
to keep the nose fuze cool. Also, play_ water 
over tJ1e gun from the outside. Keep all other 
personnel clear. 
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Rammer failure results In stoppage becauS< 
the rounds are not loaded into the gun cham· 
ber. The rammer will stop on the ram strol> 
if the crosshead is binding in the crossh02: 
guide. To keep the gun firing, the spade mtL< 
be retracted, H possible,. .. 

. . . and rounds ramtned Into the chamber t; 
hand until the attack is over. 

If the ram mer motor should stop wh ile a rouli. 
is being r am med, the cause is probably due 
to an overload in the rammer mechanism 

Start the motor with the emergency 1·un button 
as often as necessary, to keep the gun iL 
action. While these are the most commoo 
casualties that interfere with t:he load~ 
and firing of the 5" /38, there are severa'. 
others which may stop the gun or slow dov.'t 
Its rate of fire. 
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Violent recoil of the gun Is caused e1U1er by 
ioo low a pressure In t11e counterreco\l air 
ehamber, or by lack or liquid In tbe recoil 
cyl!nders. Lack of liquid in the recoil cyl­
inders will ::ilso result in violent counter­
recoil, whereas too low a pressure In the 
counterrecoll air chamber results in slow 
counterrecoll. A good gunner's mate will 
never permit this condition to exist. 

In addition, failure to extract the fired cart­
ridge case is caused by broken e><tractors. 
To 1·emove the case, use this hand-extracting 
tool. If the extractors also fail to latch tbe 
breechplug In the lower position, ... 

. . . it will be necessary to resort to single 
lire operation so that with tlle hand-closing 
latch engaged the plu~ can be held In the lower 
position with the hand-operating lever until 
Ille round has been rammed Into the chamber. 
In the event of extractor failure, no other 
immediate action ts possible until the ex­
tractors can be replaced. 

Since It Is so Important to keep each gun 
punching at the enemy in the event or air 
1llack, these Immediate actions must betaken 
quickly and accurately whenever a casually 
interrupts the !lrlng of a 5" /38. 1'he gun's 
!ire power must be kept in action as long as 
possible even though It may be at a reduced 
rate of fire . 
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As soon as time permits, remedial casual~ 
action must be taken to put the gun back ink 
full automatic operating order. Frequently, 
only a very limited time ts available to: 
remedial action. To get a thorough job dont, 
tests and repairs must be done systematlcall) 
and emclently. 

It the gun has failed to fire electrically, a: 
the motor-generator circuit, but could bf 
fired on the local battery circuit, obviously 
the trouble was in the motor-generator cir. 
cult. With the tr an sf er switch set to motor 
generator, and source of power to the gu~ 
unscrew the securing ring and 1·cmove tbe 
cover plate on the transfer switch. 

This will expose the contacts. One set of these 
contacts is linked togethe1· and is connected 
to the firing key lead. The set directly op· 
poslte has oue contact connected to the lead 
from the motor- generator circuit, and the 
other to the lead from the local battery cir· 
cult. 

To ctleck the motor- generator circuit, attach 
one lead of a 20-volt test lamp to the motor. 
generator contact and the other to ground. 
Always wiggle electrical leads 1vt\en testing 
in order to detect loose connections. U the 
lamp glows, the trouble is within the transfer 
switch. With trouble indicated here,. .. 
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... clean or repair the contacts in the switch, 
and make the test again. On the other hand, 
If the lamp does not glow on the motor­
generator lead contact, the trouble Is between 
the swttch and the power source. In this 
case, . .. 

. . . we must next test the gun firing trans­
former located in the upper handling room. 
Connect the leads of a test lamp across the 
20-volt output terminals of the transformer. 
U the lamp glows, the indication Is a broken 
lead between the transformer and the transfer 
switch, or a loose ground connection on the 
transformer. Locate and replace the lead or 
repair the loose connection. Then test the cir­
cuit again at the transfer switch. If the lamp 
did not light at the 20-volt output terminal, .. . 

. . . test the power input to the transformer. 
This ls done by connecting a 110-voll test 
lamp across the Input terminals. The lamp 
lighting he1·e Indicates that the trouble ls a 
faulty t ransformer which must be replaced. 
Failure of the test lamp to light here ... 

. . . indicates that the trouble lies between the 
transformer and the plotting room. This fact 
should be reported to the weapons officer . If 
the gun could not be fired electrically on 
either the motor generator or the local bat­
tery circuit, It will be necessary to test the 
entire circuit to locatethetrouble. Totestthe 
circuit, ... 
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... first turn the transfer switch to motor 
generator. Attach one lead of the 20-volttes: 
lamp to the firing key contact within tht 
transfer switch and the other lead to ground. 
If the lamp does not glow, check the circuit 
from U1e transfer switch to the power source 
as previously described. Test the local bat­
tery ch·cult from the transfer switch lt1 simi­
lar m:mne1" If the test lamp does glow :it this 
point, hOwcver, power is available to the 
transfe1· switch and tile cllfflculty must lie 
between the transfer switch and the firing 
mecnanlsm. 

To check the circuit from the firing mech­
anism to the transfer switch, first close and 
lock the tiring key. 

Then attach one lead of the 20-volt test lamp 
to the firing terminal on the end or the firing 
pin and the other lead to ground. The lamp 
glowing here Indicates trouble ln the firing 
mechanism. So replace the mechanism witha 
spare. Cle:in out any grease which may have 
gotten Into the breechplug. If the lamp ls only 
dim here, a partial gr ound or a loose con­
nection Is Indicated In the circuit. If the 
test lamp does not light at all, ... 

. . . check the firing-stop switch In the firlng­
cutout mecha11lsm. Pull out the contact plug 
and connect the test lamp across Its term­
inals. Then ground the tiring terminal j:>Y 
attaching It to the rammer cam plate or some 
other clean metal surface on the gun. U the 
lamp lights, the trouble is in the switch and 
the Uring-stop mechanism must be dis­
assembled and grease and dirt cleaned outof 
the switch. It is to prevent this trouble that 
you were cautioned earlier not to use too 
much g1·e:ise in the firing-stOi)mechanlsm. 
Failure of the test lamp to llght here .. . 
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... indicates that the difficulty Is either a 
broken lead from the firing key to the tlring­
st0p switch oronerromtheswltchtothe firing 
terminal. To locate the trouble we must de­
termine whether current Is reaching the 
switch. To do this, bridge the test lamp be­
tween one contact and ground and then be­
tween the other contact and ground. If cur­
rent Is reaching the S\\~tch, the lamp will glow 
here and the trouble can be located in the 
lead to the terminal. But, It the test lamp 
does !!Q! light, current Is not 1·enchlng the 
S\\1tch and the next tesl. .. 

. . . must be made at the firing key. Unscrew 
the securing gland at the bottom or the key 
casing. 

Pull out the switch mechanism and, witb the 
!iring terminal grounded, connect the test 
lamp across the firing key contncts. This 
bridges the switch gap and, It there is no 
other break In the circuit, the lamp wm glow. 
Trouble Ls therefore indicated In the firing 
key switch. If the lamp does not light It ls 
because there is a break !n the circuit either 
between I.he firing key and the firing stop 
switch, or between the key and the transfer 
n1tch. To determine where the break Is, we 
tnust see if current is reachinlr the switch. 
To do this, place one lead of the test lamp on 
one contact and the other on ground. Then 
place one lead of the lamp on tho other contact 
and ground the second lamp lead. It th.ere ls 
a glow In the test lamp when connected to the 
power side of the switch, th<i trouble Is be­
tween the key and the firing stop switch. Ir 
the test lamp does not light at the switch, 
DO power Is reaching the switch, because ... 

. . . there Is a broken lead or loose con­
~ectlon between the firing key and the trans­
fer switch. This can now be located and 
remedied. 

..:c.. 
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If lhe electrical failure was in the firing 
mechanism, or if the gun failed to fire by 
percussion, the firing mechanism was re­
placed with a spare, and the faulty mechanism 
must be disassembled for inspection and re­
pair. 

A frequent cause of failure to fire may be a 
solid packing or grease lodged ln the bushing 
at the forward end or the firing mechanism 
chamber in the breechplug. Grease should be 
kept out of t his space, as it will p1·event the 
fir ing pin from coming forward properly to 
cont-ic t the primer, ancl may break ctown the 
insulation In the bushing. If the Insulation in 
the bushing fails, the firing pin would be short 
circuited and it will be necessary to remove 
tt1e bushing from the breechplug. 

Then, cl!sassemble the bushing to replace the 
faulty insul ation parts. A systematic, step­
by-step check of the firing circuit in this 
manner will almost invariably locate trouble 
In the shortest time so that it can be cor­
rected to provide positive firing action. 

Failure ot the breechplug to close the breech 
completely results, as we have seen, either 
in complete stoppage of fire, or In a greatly 
reduced rate of fire . Thecauseorthebreech­
plug failure must be remedied as soon as 
action ls over. 
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If the breechplug failure was caused by a 
weak operating spring or by broken spring 
connections, the damaged parts should be 
replaced, and the tension of the operating 
spring adjusted. 

Failure caused by burrs or foreign mattet· 
in the breechplug guide plates may necessitate 
tearing down the entire breech mechanis m 
so that the plug can be pulled out of the guide 
plates, and the obstructions r emoved. 

We saw that a jammed br eech mechanism 
may have been caused by a burred cam plate. 
If this is the case, the entire breech mech­
anism must be disassembled and a new cam 
?late and operating shaft installed. 

A rammer stoppage is usually caused by fa il­
ure of its hydraulic or electrical system. 
In either case tile mechanism must be com­
pletely checked, inspected, and repaired after 
the engagement is over. 

333 



... ,. 

We have seen that violent recoil ls cause! 
by either lack of air pressure ln tile counter. 
recoil air cllamber, or lack of liquid in th 
recoil system. Such conditions should be rerr.­
edied in the routine maintenance procedures, 
and should never be permitted to exist when 
the gun Is ln action. 

lf tile extractors are worn or broken, It will 
be necessary to disassemble Uie breed> 
mechanism in order to replace them. In all 
cases where disassembly is required, per· 
mi1:1n!on of the weapons oflice1· must be ob· 
tained before putting the gun out or com· 
mission. 

We have now completed our study of the 5" /3& 
gun. We have seen that it ls a rugge<ll/ 
designed, dual purpose weapon. 

It can be used effectively both against enemy 
aircra!t and enemy surface ships. It packs 
sufficient wallop to reach out and break up 
plane attackS before they come in. It has l~ 
range, extreme elevating ability, and delivers 
a rapid and accurate fir e . 
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Its dual purpose character is made possible 
by a mount designed wit h high carriage cheeks 
to give it the required r ange of elevation, 
and by the gearing and power drive which al­
lows rapid elevating and training of t he gun 
in this mount to track its high speed targets. 

Its e>.iremely rapid rate of fire is made 
possible only by the smooth functioning of its 
many precision mechanisms. The rammer 
and the br eech mechanism p1·ovide for l'apid 
loading of the gun. The fit'ing mechanism 
provides a lmost instantaneous detonation of 
the propelllng char ge as soon as the br eech 
has be€n closed. 

And the accuracy of its sights ensures pre­
cision aiming of the gun so that it s projectile 
will bring down the enemy target. 

To take full advantage of the accurate, rapid 
lire provided by the smooth functioning of all 
these mechanisms, the gunner's mate must 
know this gwl thoroughly so t hat he can main­
tain it in accurate, reliable working or­
der, . .• 
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rl ... 
... and so that even in the event of casualty, 
he can get the gun back into action in the 
shortest p0ssible time, and keep it In actior. 
so long as there are enemy targets withir­
range. 
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SECTION 5- 5" /38 MOUNT RAMMER-NORTHERN PUMP COMPANY TYPE 
CHAPTER 20-INTRODUCTiON 

This is the firs t of two chapters on the 5" /38 
ram mer. '!'his film will s how •.. 

. . . what the rammer is like,. . . 

. . . will identify the parts, and will also show, 
In a genera I way.. . . 

. . . how the rammer works. The second chap­
ter will snow tbe theory of operation in de­
tail. 
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In the days of slow shooting, hand ramming 
was alright, but it' s no good for fast action, ... 

. . . or when large caliber antlalrcra!t guns 
nrc fired at high elevation. 

That• s ... 11ere the 5" / 38 mount rammer comes 
In . Let' s see what It does. 

The shell guard, often ca lied the spade, is 
the moving part most readily seen. The pro­
Jeclile and cartridge ca~e :u·e pL,cecl ln the 
tray ahead of the shell guard. 
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Pressing the hand-contrnllever down starts a 
i-am stroke. The Shell guard starts a r am 
stroke. The shell guard rams the pro­
jectile and case into the br eech. 

'L'he breech block r ises, lifting the shell 
guard. The gun is fir ed, .. . 

. . . and the shell guard r etracts in RAISED 
position so the empty case can be ejected. 

The latch release lever is t ripped, and the 
shell guard s naps down to RAM position 
ready for the next ram stroke. This com­
pletes the cycle. The shell guard . .. 
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... follows a path that is approximately a 
r ectangle- first, r amming; second, r aising; 
third, retracting; and fourth, lowering. Now 
let's look at the rammer parts . 

The cover plate is the foundation for the entire 
rammer assembly. 

Counterweights help balance the gun. Remove 
them and we see ... 

, .. an electric motor operating on 440-volts, 
and rated at 71/2 horsepower. We can also 
s ee ... 



... a supply tank which contains about ten 
gallons of hyd raulic fluid. Also in the tank, . . . 

. . . Is a constant delivery pump which is 
driven by the motor. Fluid from the pump . .. 

. . . is forced through one or the other of these 
two tubes to the cylinder. When fluid enters 
the cylinder ... 

. . . through the ram cylinder head, a piston 
is forced forward in a ram stroke. When fluid 
enters . . . 
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... through lbe retract cylinder head, the 
piston is forced aft in a retract stroke. 

The piston rod extends aft from lbe piston. 
The piston rod is connected to the shell guard 

... by means of a crosshead assembly. This 
assembly Is in two main parts,. .. 

. . . the crosshead and the crosshead arm 
which adjoins In a locking flt. The c1·oss­
head ... 
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. .. rides on guides in the cover plate. The 
crosshead arm .. . 

. . . supports the shell guard. 

This shows how the shell guard ls assembled 
about a post on the crossheacl arm. This 
arrangement permits the shell guard to move 
up and down- ... 

. . . down when the latch r elease lever is 
tripped, and up when It is raised by the breech 
block. It's kept raised during the rett-act 
stroke ... 

343 



.. . by a cam plate, the top or which ... 

. . . Is a cam surface. A latch pin, held out 
by a spring, rides this surface and supports 
tho shell guard in a raised position during 
the retract stroke. At the encl or the retract 
stroke, the latch pin, .. 

• . • comes to rest on the toe of the latch 
release l ever. Now, pressing down on the 
lever releases the shell gua1·d which then 
snaps down lnto position for the next ram 
stroke. 

During a ram stroke, a lower cam sw· face 
forces the latch pin back into the shell guard. 
At the end of ram,. .. 
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... when the shell guard is r a ised by t he 
breech block, the latch pin clears the cam 
plate and snaps out. The ramrner strokes are 
controlled hydraulically ... 

. . . by valves in lhe supply tank. 

The main operating valve opens and closes 
channels,. .. 

. . . and determines whether a stroke Is ram 
or retract. That's all it does. St rokes are 
started or stopped . .. 
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PRESSURE 

... by an unload valve. It acts ... 

... as a plug. When the plug ls ln, pressure 
causes a stroke. \\'hen the plug ls removed, ... 

. . . there is no pressure and, therefore, no 
stroke. 

346 

Two pilot valves, manual and automatic, hy­
draullcally control the unload valve. Depend­
ing on the position of U1e pilot valves, ... 



... the unload valve ls open or closed. Now 
remember this, the main operating valve con­
trols direction of stroke. And thepilotvalves 
control the unload valve. 

Now, let's see some of the mechanical de­
tails: ... 

. . . first, the band-control lever. When the 
lever is pressed down,. .. 

. . . the main operating valve ls moved into 
ram stroke position where it is late.bed in 
place. Anet the manua l pilot valve is also 
moved in to start the stroke. 'l'his same 
lever may also be used .. . 
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... to bring the shell guard to a stop at any 
point Is the stroke path. Just ease the lever 
toward neutral position until the guard stops. 
Then, hold the lever there. 

Another detail is the rammer Interlock 
mechanism, of which only the Interlock re­
lease lever can be seen in this plcture. The 
breech housing conceals the other parts. Cut 
away some or the housing, ... 

. . . and you see the interlock release lever 
connected to the interlock by a link. Removing 
the lever and link reveals the interlock ... 

. . . as just a spring- loaded Latch. The pur­
pose of the interlock. .. 
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... Is to latch the crosshead and shell guard 
to the breech housing at the end of ram stroke. 
The detail to watch now ... 

. . . Is the tapered lug on the crosshead. 

As the crosshead nearstheendoframstroke, 
the lug moves the interlock in agat11st its 
spring. At the end of 1·am,. .. 

. . . the interlock snaps behind the lug locking 
the crosshead and shell guard to the breech 
housing. 
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When the gun is fired, the breech housing 
moves In recoil and carries the shell guard 
and crosshead with it for part or the retract 
stroke. To complete the stroke by rammer 
action, the interlock must be unlatched from 
the crosshead. This is accomplished ... 

. . . at the forward end o! the cam plate by 
the vertical surface called the transverse 
cam. Bear In mind that the cam plate does 
not move. 

When the breech housing carrtos the cross­
head and shell guard back in recoil, the Inter­
lock, sliding along the transverse cam, is 
forced away from the lug, thus unlatchinglhe 
crosshead. 

A reti·actlon cam bolted to the housing, anda 
cam follower fixed to the control shaft also 
play a part In retract. As recoil continues,. .. 
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... the retraction cam slides under the cam 
follower and raises it, thus rotating the 
control shaft. This rotation ... 

. . . unlatches the main operating valve rod 
permitting the spring to move the valve to 
retract position. 

These two operations: 
l. Unlatching the crosshead, and 
Z. Unlatching the main ope1·ation valve 

must be clone manually to cause a retract 
stroke when there is no recoil as with a mis­
fil·e or loading drill. The crosshead is un­
latched manually. . . 

. .. by means of the intel'lock release lever 
which is pivoted at " A", and connected to 
the interlock by the link. Moving the lever in 
the direction of the upper arrow pulls the 
interlock in the opposite direction. In a manual 
retract stroke,. . . 
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... the interlock release lever is held inboard 
to unlatch the cr(lsshead, while the hand­
control lever is raised as high as it will go. 
Raising the lever rotates the control shaft to 
do two things .. . 

. . . firs t, unlatch the main operating valve 
so that its spring can move it to retract 
position; and second, move the manual pilot 
valve so that hydraulic action starts a manual 
retract stroke. Now, you have seen two ways 
of starting a ret ract s troke: . . . 

.. . automatic using recoil and manual using 
the hydraulic action of the r am mer. In either 
case, the shell guard is moved a snort dis­
tance and then another auto!llatic assembly 
goes into action to complete either type of 
retract stroke . This automatic assembly . .. 

.is connected to the automatic pilot valve 
rod. 'l'he visible parts of this assembly are 
the latch pin lever and the T- arm. The T­
arm is lli1! ridgedly fixed to the control shaft, 
so either one can be moved without moving 
the other. The 1'-arm and the latch pin lever 



. .. are par t of the automatic pilot control 
assembly. On the forward end of this as­
s embly ... 

. . . are the valve TOd for the automatic pilot 
valve, ancl the T-arm connection, and the 
latch pin lever, all of which we've seeo be­
fo1·e. At the end of ram stroke, .•• 

... t.he lat.ch pin lever is forced up by the 
latch pin on the r ising shell guard. The 
lever, through the T- ann, moves the auto­
matic pilot valve so that operating pressure 
is released. 

A retract limit rod and a l ug are also parts 
of the assembly. On a retract stroke, ... 
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.. . a groove in the crosshead approaches the 
lug. Near the end of the stroke, . . . 

. . . the lug is engaged by the closed end of 
the groove. This action pulls the rod aft, 
operates the automatic pi>lot valve, and stops 
the stroke. Another important pai·t of this 
assembly ... 

. . is the retract limit mechanism. It plays 
a part in both ram 'ind r etract strokes. Tilt­
ing this device tc) right or left compresses 
the corresponding spring. When the mech­
anism is released, it is returned to a vertical 
or centered position by the spring. 

In a ram stroke, when the crosshead pulls 
clear of the lug, the retract limit mechanism 
centers itself, moves the limit rod forward, 
and sets the automatic pilot valve to continue 
the stroke. 
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In a retract stroke the shell guard is moved 
aft by recoil. .. 

. . . until the latch pin l ever is r eleased. This 
allows the retract limit mechanism tocenter 
itself again, move the limit rod aft, and again 
set the a,utomatlc plloc valve to continue the 
stroke. To summarize, ... 

. . . when the automntlc mechanism is cen­
tered, as shown at the top, the automatic 
pilot valve is In position to cause powe1· 
operation of tho rammer. When the auto­
matic mechanlsm Is moved off center in 
either direction, as shown at the bottom, the 
automatic pUot valve is moved to cause 
release or operating pressure at the end of 
either ram or retract sfrokes. To review 
the action of these parts, ... 

. . . let's follow through a complete cycle. 
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But first, before turning the motor controller 
switch to start, read and follow ... 

. . . this warning . Before starting the motor, 
if rammer is forward, place operating lever 
in ram. If rammer is retracted, place lever 
in retract. This precaution prevents a wild 
stroke. Then,. . . · 

... with motor r unning anct the s hell guard 
lowered for a ram stroke, load the t r ay and 
press the control lever down. 
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This positions and latches the main operating 
valve for a ram stroke, and sets the manual 
pilot valve for starting the stroke . 



The ram stroke starts. Then, as seen in the 
inset, the crosshead clears the lug on the rod, 
and tlie retract limit mechanism moves the 
rod forw-Jrd positioning the automatic pilot 
valve to continue the stroke. 

At the end or ram stroke, the crosshead 
moves forward until, as the inset shows, the 
interlock s naps behind the lug on the cross ­
bead locking the shell guard to the housing . 

When the breech block raises the shell guard, 
the latch cam on the guat·d engages the latch 
pin lever, sett ing the automatic pilot valveto 
release operating pressure. 

As the gun Is fired, recoil of the housing car­
r ies the shell guard toward the rear. This, 
as we've seen, releases the interlock, freeing 
the crosshead and shell guard from the breech 
housing. As recoil continues, ... 
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... the retraction cam raises the cam fol ­
lower, thus rotating the control shaft. .. 

. . . to unlatch the main operating valve which 
snaps to retract position. 

As the shell guard is moved to the rear, 
the latch pin passes from under the latch 
pin l eve1-. Then, as the inset shOws, the re­
tract limit mechanism pulls the 1·0<1 aft and 
sets the automatic pilot valve to continue to 
retract stroke hydraulically. Throughout the 
retract stroke, ... 

. . . the latch pin rides the top of the cam sur­
face, keeping the shell guard raised so that 
the empty case can be ejected. 
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The Inset now shows the crosshead and shell 
guard near the end of retract, and how the 
groove In the crosshead engages the lug on 
the rod pulling the rod an, thus setting the 
automatic pilot valve to release operating 
pressure. At the end of the retract stroke, .. . 

. . . the latch pin rests on the toe of the latch 
release lever. Tr!pp'..ig the lever lowers the 
shell guard to RAM pos ition, and the cycle 
is completed. Up to this point,. . . 

.. . we t1ave been considering the long stroke 
rammer In which pi ston ancl shell guarcl move 
equal distances. 

Twin mounts, hOwever, use a fil!Q!! stroke 
rammer. A rack and pinion arrangement move 
the shell guard twice as far as the piston. 
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In either the loog stroke or s hort stroke ram­
mer, Uiere Is equal travel of the shellguard. 
Either one ... 

. . . does the job. 



CHAPTER 21-THEORY OF OPERATION 

We already have a general idea of the 5" /38 
ran1n1er. 

We are now r eady to see what really makes 
it work. We'll begin wtth the first part of 
our general problem- . .. 

. . . how to get hydra\llic fl\lid from tile tank 
through the constant delivery pump to tile 
cylinder ... 

. . . to ca\lse either a ram stroke or a r e­
tract. stroke. The second part of the prob­
lem-how to stop a stroke- \\111 be shown 
later . 
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On a ram stroke, pressure forces the piston 
forward. The fluid ahead of the piston is 
not under pressure. The piston merely 
pushes It back into the tank. 

But, on a retract stroke, equal pressure is 
exerted on both ends of the piston, yet it 
moves aft. Why? ~ 

Because, the effective areas a1·e of different 
size. The fo1·ward area is lat'lier than the 
after area . When unequal areas ar c under 
equal pressures, . .. 

... the greater total force is on the larger 
area. In this case, with the greater force 
on the forward end of the piston, the piston 
is moved in a retract stroke. 
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Now let's look at the retract and ram cyl­
illder heads. We'll use a ram stroke to 
show the action that takes place here. At 
the start of the stroke, ... 

. . . passage of fluid through the main port 
is blocked by the piston. But, as pressure 
builds up, ... 

. . . a check valve is forced open allowing a 
restricted flow to the after end of the pis­
ton. The piston moves forward, . .. 

. . . opens the main port, and the stroke 
continues under full flow. As the piston 
moves forward, .. . 
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. .. tile fluid in front of the piston is forced 
out through a similar main port in the re­
tract cylinder head and back to the tank. 

Near the end of the stroke the tapered end 
of the piston gradually closes the port, thus 
providing a slowing down action. 

A buffer adjusting screw permits comple­
tion of the sh·oke at slow speed. 

Now tha.t you have the ram and ret ract 
action in the· cylinder and cylinder heads, 
let' s look at some of the other parts. We 
will add them one by one .. . 
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... to our schematic drawing which shows 
the tubes connecting the tank with the cyl­
inder. The tank conta ins the hydraulic Ouid 
and also ... 

. . . the constant delivery pump. Tile pump 
opera tes continuously . And our next step is 
to show how the fluid now is directed in 
a way that v.111 cont rol t he rammer action. 
This is accompllshed ... 

.. . through the use or valves. 'l'hese valves 
are located ... 

. . . in the valve plate and pilot valve block 
which are also In the tank. One of these 
valves . .. 

[~-

l 

365 



... Is the main operating valve. It controls 
the direction of stroke, ram or retract. It 
is located ... 

. . . in the valve plate across the con.nec­
tlon between the retract and ram lines. 
When the main operating valve ... 

. . . Is moved in, it is in RAM position. The 
connection between the ram and retract lines 
Is blocked, and fluid from the pump flows 
through the ram line, "A", causing a 1·am 
stroke. The valve now also provides a path 
at "B" through which fluid from the retract 
line empties into the tank. When the main 
operating valve ... 

. . . ls moved out, it is in RETRACT posi­
tion, and there is a retract stroke because 
the connection between the retract and ram 
lines ls now open and the two lines Join 
under the same pressure. Thls, ol 
course, ... 
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... brings equal pressure to both ends of 
the piston. You have already seen that equal 
pressures . .. 

... on the unequal effective areas of the pis­
ton cause a retract stroke. More fluid ls 
needed to fill the cylinder in a retract stroke 
because there is no piston rod to take up 
space ahead of the piston. 'l'he requli-ed 
volume of fluid is obtained ... 

. . . by adding the fluid forced out of the ram 
l!ne to the fluid delivered from the pump. 
Now you have seen how the main openting 
valve controls the direction of stroke. The 
next problem-how to start or s top a stroke­
introduces ... 

. . . the unload valve. It starts or stops 
strokes by acting as a plug which opens or 
closes the system, and thus r eleases or holds 
the pressure. The unload valve ... 
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... Is a differ ential area piston. It Is located 
in the valve plate ... 

. . . where it can open or close a vent line 
that leads from the pump to the tank. 

When the unload valve is closed, the vent 
line is 1>lugged. 'there is pressure in the 
system nnd there is a stroke-ram or r e­
tract. 

When the unload valve is open, the vent line 
is open. Fluid from the pump vents into 
the tank, and there is no stroke. The 1>0si­
lion or this valve ... 



... is controlled by pressure in this line that 
connects; (1) the vent line; (2) tile spring 
end or tile unload valve chamber; and (3) 
tile tank. Pressure in this line ... 

. . . is contt-olled by two pilot valves-... 

. . . tile manual and the automatic. Both are 
In Ute pilot valve block. 

When the pilot valves are In position to open 
the line through tile pilot valve block, ... 
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... fluid drains from the spring end of the 
unload valve chamber, andthepressurethere 
is reduced. However, ... 

. . . b.ecause of a restricted or!Clce in the line, 
pressure on the plunger end or the unload 
valve Is not materially reduced. Under these 
conditions, ... 

. . . the spring ls overcome, the unload valve 
opens, and the pump output vents to the tank. 
To close the unload valve, . .. 

. . . one of the pilot valves (In this case the 
automatic) closes the line from the spring 
chamber. 
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Now, pressures at ''A'' and ''B'' are equal, 
but the area of the unload valve under pres­
sure at "A" ls greater than the area under 
pressure al ''8. '' 

This results ln a greater total force on the 
spring end, and .. . 

. . . the unload valve closes. Now the pump 
cnn create operating pressur e In the sys­
tem and there is a s troke. 

The relief valve pilot is our last valve. Its 
purpose Is to prevent excessive pressure In 
the system by allowing the unload valve to 
open wtlenever pressure reaches a predeter­
mined amount. The relief valve pilot ls lo­
cated ... 
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.in the valve plate in another line that 
also connects the unload valve chamber with 
the tank. A stem on the relief valve pilot 
extends through the rest1·icted orifice. With 
the pilot held in this posit ion by its spring, . .. 

. . . the line to the tank is closed and the 
restricted orifice i s open. But, whenever 
system pressure rises to the point for which 
the pilot spring is set, . . . 

. . . the pilot is forced in against its spring. 
This action closes the r estricted orifice, .. . 

. . . and opens the line to the tank. As a 
result, pressure on the spring end of the 
unload valve is relieved, .. . 
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... and the unload valve cracks open vent­
ing fluid to the tank. Under conditions that 
would cause excess pressure, ... 

. . . tbe two vah•es work together In nicely 
balanced adjustment, so tlmt pressure is 
maintained at the amount for which the pilot 
spring ls set. 1'his action contlnues until 
the causo or the excess pressu1·e condi­
tion is removed. 

Well now, you have seen the part each valve 
plays u1 the rammer action. You have also 
seen how two of them, the relief valve pilot 
and the unlood valve, are moved hydrauli­
cally. The other valves inlhetankaremoved 
mechanically. The second halC or this chap­
ter will show how, and will also trace the 
action o! all the valves through an operat­
ing cycle. 

Now, let's watch the valves ln normal op­
eration. We'll start just before a ram stroke 
and go through a complete cycle. But 
first, ... 
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. .. let's add the control assembly so that 
we can tie them in with valve operation. 
Just before starting a ram stroke, ... 

. . . the maln operating valve Is held Qfil ln 
RETRACT posltion by its spring. The pilot 
valves are open, therefore the unload valve 
is al so open . 

Fluld Is circulating freely from pump to 
lank. There is no pressure ln the system. 
This condition is rett·act 1·elease. To start 
a ram stroke, .. . 

.. . press the hand-control lever down. 
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This moves the main operating valve In lo 
RAM position where it is latched ln place, 
and also moves the manual pilot valve ... 

. . . to close the line through the pUol valve 
block. The resulting pressure Closes the 
unload vnlve. Now, all vents to the tank are 
closed, . . . 

. . . and pressure ls created In the ram line 
for a rnm stroke. At the st:u·t or the 
stroke, ... 

. . . the restricted now in the ram cylinder 
head causes a pressure rise which is held 
within a safe limit ... 

375 



I 

... by the joint act ion of the relief valve 
pilot and Ute unload valve. After the stroke 
gels underway, .. . 

. . . the crosshead rides clea1· o! Ute lug on 
the retract limit rod, and the retract limit 
mechanism centers itseU. This action .. . 

. . . moves the automatic pilot valve to block 
the line th rough the pilot valve block. This 
ha:; no ertect on the stroke, bowever, be­
cause the line Is already blocked by the 
manual pilot valve. Near the end or the 
ram stroke ... 
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... the bulfing action in the retract cylin­
der head causes a pressure increase .. . 



... which is aga in limited by the actior1 
or U1e pilot and the unload valve. At the 
end of the ram sh'okc, ... 

. . . the breech block raises the shell guard, 
and the latch pin on the shell guard lifts 
the la tell pin lever. This a ctlo11. .. 

. . . mo\'es the automatic pilot val\'e to open 
the line through the pilot valve block. Pres­
sure on the spring end of the unload valve 
is thus r ecluced, . . . 

. . . and the unload valve opens, letting fluid 
fron1 the pump vent Into the tank. This con­
dition ... 
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... ls ram release. Themaln operatlngvalve 
is in, to RAM position. In addltlon, the two 
pilot valves are open and the unload valve is 
open, thus, no pressure in the system. When 
the gun Is fired and recoil starts, ... 

... the cam follower rides on the retraction 
cam, and rotates the control shaft. This ro­
tation . .. 

. . . unlatches the main operatlng valve, and 
the sprlng moves it !ll!J:. to RETRACT posi­
tlon. Tho rotation also centers the manual 
pilot valve leaving the line tlu·ough the valve 
block open. As recoil continues, ... 

. . . the shell guard clears the latch pin lever 
allowing the retract limit mechanism to 
center itself and move the automatic pilot 
valve ... 
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... to close the line through the pilot valve 
block. Resulting pressure closes the unload 
valve. All vents are closed, ... 

. . . the pump builds up pressure In both 
ram and retract lines, and the retract stroke 
continues. Near the end of retract, the buff­
ing action In the ram cylinder bead causes 
another pressu1•e rise which also Is limi­
ted, ... 

. . . by the action of the pilot ami unload 
valveH. This continues ... 

. . . until the crosshead engages the lug and 
pulls the limit rod aft. This moves theauto­
matic pllot valve ... 
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.. . to open the line through the pilot valve 
block. The unload valve opens and the 
system ls vented. We are back to retract 
release after following through a complete 
normal cycle. 

Manual retract is used when there Is no re­
coil, as with a misfire or in loading drlll. 
It works somewhat differently from normal 
retract. 

To s t:11·t a manual retract strol;e, first, 
press the Interlock release l eve1· to re­
lease the Inter lock. Then, while holding 
the interlock release lever In this posi­
tion, raise the hand-control lever as far as 
it will go. Raising the hand-control lever 
does two things, ... 

. . . (1) unlatches the main operating valve 
allowing its spt•ing to move It to retract 
position; (2) .. . 
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... moves the manual pilot valve to close 
the line through the pilot val\'e block. The 
unload valve closes, and the resulting pres­
sure starts the manual retract stroke. The 
nutomatic mechanism operates to complete 
the stroke the .same as it does when there 
is recoil. 

A st:tllcd stroke, as in the case or a Jam 
in a ram stroke, ... 

. . . im111ecliatcly causes a pressure Inc rease. 
In this, a nd in other conditions that could 
cause excess pressure, . . . 

... the arlion of the relief vah•e pilot and 
Ute unlo~ll valve protects the system. In a 
stall, this action continues unlll the motor 
cuts out or, ... 
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.. . until the hand-control levo1· is raised 
to retract the shell guard. Then the ob­
struction can be cleared. 

Here Is our complete schematic drawing. 
On it you have seen au the basic operat­
ing parts, and how they work. 
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SECTION C-55" /3 8 PROJECTILE HOIST, MK2 

CHAPTER 22-VALVE BLOCK - REMOVAL AND DISASSEMBLY 

When it becomes necessary to r emove and 
disassemble the valve block, there Is a simple 
step by step procedure that can be followed. 
But first ot 1111, the system must be drained 
of hydraulic fluid ... 

. . . from Uie pump and tank unit, tho control 
unit, and the pressure lines. When tho fluid 
Ims been drnlncd we ar e ready fo r REMOVAL 
OF THE VALVE BLOCK. This lncludesfow· 
major operations. First, the preparatory 
steps; second, loosening the Internal linkages; 
third, preparation of the valve block for re­
moval from the control unit case; and fourth, 
lowering of the valve block to the deck. We 
wiU not describe the obvious steps, but each 
malri step will be taken up in order, em­
phasizing tho proper points. Ready? 

First, the PREPARATORY STEPS. This 
means removing all the indicated piping and 
disconnecting the external linkages. 

The piping from tile tank to the contr ol unit 
and from the control unit to the hydraulic 
motor Is removed first. 
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Now we have clear access to the bottom 
plate of the control unit. 

See those needle valves? Make sure they 
remain undisturbed. Before r emoving the 
bottom plate, go around the side of the control 
unit. 

Here the manual control linkage is located. 

Disconnect this linkage from the manual 
bypass valve crank .. . 
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... and rernove the crank arrn assembly. 
That is all there is to the preparatory steps. 

The second operation involves LOOSENING 
THE INTERNAL LINKAGES. From this 
schematic you will note that certain valves 
in the valve block are linked to certain 
mechanisms in the cam and latch assembly. 
These linkages will have to be disconnected 
at their valve block ends. Let's start with 
the bottom linkage ... 

. . .between the latch valve and the no- reverse 
latch. To disconnect this linkage, ... 

. . . remove the top cover of the control unit. 
Then, through the open top ... 
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. .. remove the pin from the linkage at the 
latch valve, but don' t loosen the locknut, 
because this would disturb the linkage ad­
justment . Incidentally, there is a little trick 
to r emoving that pin. F irst, you take out 
its cotter pin, then line up the flat surface 
of the pin head with the manual bypass valve, 
and then push down. 

With the pin out, first, pivot the linkage 
clear of the latch valve. Second, pull the 
linkage, as shown by the s traight ar row, and 
the no- reverse latch will be disengaged. 
Now, before further operat ions . .. 

. . . th e cont rol unit must be placed in mid­
cycle posit ion as indicated by the decelera­
t ion cams, then . .. 

. . . t he next job is to jack out the side plate, 
but don' t touch the linkages . To loosen the 
s ide plate, . . . 
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... back off on all the Allen bolts and insert 
a jackscrew In each of the two openbigs 
provided. Then, tighten up on the jack­
screws ... 

. . . until the plate is about 1/4 inch away 
from the case. The jackscrews will hold the 
plate In position. And ... 

. . . as the plate moves out the valve cranks 
will become disengaged from their respec­
tive notches. 

Now, remove the large nut Crom the rocker 
arms, but don't disturb U1e four small Allen 
bolts which are for adjustments only. 
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Now, lift the rocker arms of! the T-shaft 
as far as they will come. The two arms are 
locked together and do not need to be separa­
ted. Because or the construction of the con­
trol unit case, ... 

. . . they will not lift completely off until the 
valve block has been lowered slightly. 
so •... 

. . . the third operation Is PREPAHING THE 
VALVE BLOCK FOR REMOVA L. Now, of 
course, we must provide some way to keep 
the valve block from falling out when tile 
Allen bolts are removed. 

A block and tackle is used for tilts purpose. 
To altach the hooks to Ute valve block, .. . 



... remove these two A lien plugs, and then ... 

. . . insert a padeye In each of the two open­
ings. 

Then, rig the block and tackle to the v3Jve 
block. 

Attach a cleat to the control unit case in the 
opening provided. Then ... 
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. .. secure the line to the cleat. This will 
keep the valve block from Calling out when 
the bottom bolts are removed. Thls br ings 
us to ... 

. . . operation 4, LOWERING THE VALVE 
BLOCK. In order to balance Ule block evenly 
while lowering it, .. . 

. . . r emove the t wo All en bolts, lndlcated 
here, ... 

. . . and insert a lowering bolt in each of 
t he two openings. Then to hold the bottom 
plate to U1e control unit case, .. . 



... draw up tight on the Joclmuts of each 
lowering bolt. 

Insert a jackscr ew in this empty hole in the 
bottom plate and draw this screw up tight. 

Do the same thing with a second jackscrew 
on the other end ol the plate. 

These j3Ckscrcws and lowering bolts wlll 
hold the valve block in position while you 
r emove all the remaining Allen bolts from 
the outside row of the bottom plate. Now 
to lower the valve block ... 

t;'- , 
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... back ore slightly on both lowering bolt 
nuts at the same time. 

Then, draw up slightly onthe twojackscrews. 
Repeat backing off on t)le lowering bolt nuts 
and drawing up on the screws, thus lowering 
the valve block evenly and slowly. Keep a 
sharp eye, at this point, !or any obstruc­
tions. Continue to lower the valve block ... 

. . . until the bottom plate Is about 1/2 inch 
below the control unit case . .. 

. and remove the rocker arms. 
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Now, continue backing off on the lowering bolt 
nuts until the bottom plate is clear of the 
dowel pins. The block and tackle, of course, 
will keep the valve block from fa lling. After 
the dowel pins have been cleared, ... 

. . . remove the jackscrews and lowering 
bolts . Then, . . . 

. . . slowly pay out on the lowering cable ... 

. . . and allow t he valve block to be b1·ought 
cautiously clown to the deck. There, the valve 
block has been removed. 
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DISASSEMBLU\'G THE VALVE BLOCK 13 
next . To do this, . . . 

. . . first, remove the T-shart bracket and 
assembly. There is an Important point to 
watch out for here. Before the T- shaft is 
taken off, ... 

. . . note the key and the direction it faces. 
It always faces up. So when 1·eassemblln~, 
the T- shaft must be replaced in the same 
up positiO!l, okay? Get the position of the 
key clearly In mind? 

Then, lift the T- shafl off the valve block. 
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The locking plunger assembly is the second 
part to be re1noved. Remember, \Ve are tak­
ing off l.hese parts in order, and there are 
a lot of parts. Next, . .. 

. . . remove the end plate that mounts the 
lost motion clutch assembly. First remove 
the Allen bolts ... 

. . . then, hold down. on the starting valve to 
prevent interference by the valve spring, 
and lift the end plate vertically- all the way 
off. Don't tak~ this end plate assembly apart 
however, unless it is to be r epaired. 

l'he latch valve flange is loosened next. 
There is a gasket beneath the flange . Don't 
tear it. Then, lift the latch valve out of 
the valve block. It is seldom necessary. 
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.. . to take the collar and flange of! the 
latch valve. If corrosion should occur In 
these parts however ... 

. . . they may be easily disassembled. All 
r ight, the latch valve is out .. . 

. . . and the sp1·ing is r emoved next. 

Place the latch valve and spr ing at the s ide 
of the valve block. As you remove the other 
valves, place them in order below the lateh 
valve. This will help you remember the \1.-ay 
in which they are to be replaced. All right, 
let's get after thos e other valves. 

396 



To take out the unloading valve It Is neces­
sary to remove Its keeper screw in the valve 
block. With this screw out. .. 

. . . the unloading valve may be removed. 

Removing tile interlock shaft also calls for 
taking out a keeper screw. This int.erlock 
sha£t Is spring loaded ... 

. . . so you have to hold it with one hand while 
you remove the screw. Then, ease up on 
the lnte1·Jock sl1aft. •. 
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. .. and spring tension will push it out. De 
sure you take O\lt the spring , tC>O. Next . .. 

. . . the sta1·ting valve and spring is re­
moved. 

Then, the interlock plunge1-, . . . 

. the manual bypass valve, . 
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... and then the deceleration valve. Butdon't 
go away. We are not finished yet. 

The check valve and lt!! sp ring are next re­
moved. Then, ... 

. . . the dash pot at !hJ.l! end of the directional 
valve may bo taken out, although we are not 
yet able to r emove the directional valve it­
self. 

We've got a restriction plug to take out now, 
so first, remove the Allen bolt over the re­
striction plug nncl, in the opening, . . . 
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. .. insert a threaded machine screw Citted 
with several washers . 

Turn the screw until it is handtlght and it 
will engage the end of the resir iction plug. 
Then, r emove the screw ... 

. . . and out comes the restriction plug. 

We've got to turn the valve block now so that 
the bottom plate faces up. 
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And, in this position we can remove the check 
valve cover plate. 

There is a gasket underneath. Don't tear it 
when you take off the plate. 

The second check valve and spring can now 
be removed. Also, ... 

. . . the second dash pot from the directional 
valve. Now, from the same s ide .. . 
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... take out the directional s hifter vt-1lve. 
This valve can only be removed this way­
from the rear of the valve block. 

At last we' r e ready fo1· the directional valve. 
Because the most r ecentdesigndl!fers some­
what fl·om the old design, let's consider eacl1 
design separat.ely. 

In the old design on!)' the upper sprlngdetenf 
is held In place by an Alle 11 bolt. And, 
care must be taken that the sp rings and de­
tents do not fall into the valve block. With 
the old design, therefore, . . . 

. the bottom plate has to be taken off before 
the spr ings and detents can be r emoved. 
To get it off .. . 
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... the needle valve covers and locknuts must 
be removed. ThlR m~y disturb the needle 
valve adjustments. And tl\ey will have to 
be readjusted after reassembly. With the 
bottom plate off ... 

. . . remove the Allen bolt that l\olds the 
upper spring nnd dctcnt In place. Tilt the 
valve block, •.. 

. . . and catch the spring and detent a1; they 
fall out. 

Look :it this detcnt. In the ol d design it is 
the ball bearing type. 
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Now for the directional valve Itself. There 
is only ono coi·rect way to remove the old 
design dlr~tlonal valve. Andth.it'sthesame 
way most or the other valves have been re­
moved-through the face of the valve block. 
It's the only way which prevents the lower 
detent and spring from falling Into the valve 
block. 

Don't push the directional valve all tho way 
out at first. Push It just far enough to re­
move the lower detent and spring. In this 
position It acts as a barrier to keep the de­
tent and spring from falling Into the block. 

Then, tilt the block far enough Cor the detent 
to fall out the directional valve port. The 
spring Is stlll inside. 

So, use a wire to lift it out or the detent 
recess. 
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Ali you have to do with the old design now 
is pul! the directional valve all the way out 
through the face or the block. 

The new design is somewhat different. First 
of all, the detents are or the rivet type and 
there's an Allen plug for each detent. 

Remove the lower Allen plug first ... 

. . . and catch Its spring and detcnt. 
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. . . 
• • . . . 

: . ;_ ~ 

The access bole for the upper detent and 
spring Is located underneath the bottom plate, 
the same as In the old design, but, ... 

. . . the new rivet type Is so constructed that 
It will not fall out when the directional valve 
ts removed. 

In the new design, then, the directional valve 
can be taken out without removing the bottom 
plate. And the needl e valves wlll r emain 
undisturbed. 

The directional valve is tho last one out. 
So It goes at the bottom or your lineup. 
And the Job is complete. The valve block 
has been disassembled and you can take a 
breather until we reassemble It In the next 
chapter. 
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CHAPTER 23-VAL VE BLOCK - REASSEMBLY AND REPLACEMENT 

Here is the valve block dls:1ssemblcd. Now 
we'll reassemble It ht the same order ly, 
step-by-step way we took It apart. Re­
assembly and replacement or the valve block 
may be divided into Coor major operations. 
First, replacement of the valves in the valve 
block; second, r eplacement and connection of 
the T-shan assembly; third, replacing the 
valve block into the control unit case; and 
Courth, connecting the lnternnl and external 
linkages. 

STEP I 

First, we'll take up replacementorthe valves, 
starting with the directional valve- the one 
that was removed last. Remember there are 
two designs or directional valves. 

With the old design, first, lnser1 the direc­
tional valve Crom the same side or the valve 
block through which it was removed. 
Then, ... 

. . . slide the directional valve lnto a point 
just short or ihe detcnt spring opening. 
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. . 

Drop the detent spring into this opening. 

Place a ball detent on the spring and press 
it down ... 

. . . as you move the directional valve into 
position . 

'l'hen, d1·op in t he second detent ... 
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.. :ami its spring ... 

. . • and screw ln the Allen plug. Now, . . 

. . . replace the bottom plate. So much for 
the old design. 

For the new design, also Insert the directional 
valve through the same side from which it was 
removed. 
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Then push back the upper detent and sljde 
the diroct!onal valve into place. 

Heplaco the lower detent, spring, and Allen 
plug and you are alt set with the new design. 
So much fo1· the directional valve. 

·rhe dh·eclional shifter v:ilve Is next. Slide 
It in th1·ougb the same side Crom which It 
was removed. 

Then, replace the dashpot in the dctcnt end 
of tho directional valve. 
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The check valve, its spr ing, gasket, and the 
end plate are replaced next. The remalnlng 
parts of U1e valve block belong on the op­
posite side. So, ... 

. . . bring the valve block to this position. 

Now, insert the restriction plug IJ1 Its port 
wllh the threaded hole up. 

And tighten It, of course. 
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Replace the second dashpot at the end of the 
directional valve. 

Put the sceoncl check valve In place and follow 
it with the check valve sp1·tni;. 

Slide tile ctcceler-ation valve into lls correct 
port. 

Next, the mnnual bypass valve ... 
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... which, also, is returned to its proper 
port. 

Then, the interlock plunger which goc:; back 
in the slot al the side of the Interlock shaft 
opening. The starting valve will be nexL .. 

. . . hut first, over the spring guide, center 
the starting valve spring. 

Then replace the starting valve itself. 
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Here ls the interlock shaft spring. Know 
where It goes? Right, in the interlock shaft 
spring 01>ening. - -

... followed by the interlock shaft. 

Hold the shaft down against the spring while 
you 1·eplace and tighten the keeper sct·ew and 
its locknut. 

Insert the unloading valve next ... 
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... and hold It in place while tightening Its 
keeper screw. 

Now for tha latch valve. lf the collar a ncl 
flange had to be removed they must be re­
placed. Remember ... 

. . . the wido land or the collar must always 
be replaced next to the flange or the valve 
"~ll not !unction p1·operly. Before the latch 
valve can go back into the block . .. 

. . . the gasket must be replaced. Be care­
ful or it might tear . 
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Then, put back the spring . .. 

. . . and tlle latch valve may now be slid in. 
Make sure the scribe mark on the flange 
lines up with the one on the valve block. 
Then, secu1·e the flange to the v:tlve block 
with Allen bolts. 

Next, is the end plate to which is mounted 
the lost motion clutch. Firs t, set the gasket 
in place carefully. 

Then, set the end plate down on the gasket. 
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There arc two pins in the lost motion clutch­
the latch valve pin and the starting valve pin . 
Push down on the starti~ valve ... 

. . . until the starting valve pin goes in the 
middle groove. The latch valve pin can then 
be engaged. Finally, . . . 

. . . set the lockilig plunger assembly In place 
and make It fast wltll Allen bolts. Well, tha t 
completes operation nu mber 1-replaclng the 
valves-and it brings us to ... 

STEP 2 

... number 2-replacement and connection of 
the T-shaft assembly. And, with this second 
operation, Uiere are two things to r emember. 
First, make sure the key faces the same di­
rection as when removed, that Is, facing up. 
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Second, there are two crossbar pins on the 
T-shaft. You cannot see them here. They 
are right behind the directional shi~er valve 
and the deceleration valve. But these pins 
wlll fit Into the grooves on !he two valves. 
When they do, secure the T-shart assembly. 

Well, there it is. The valve ts not completely 
reassembled. But it .still has to be r eplaced 
on the hoist. And that's next. 

STEP 3 

Operation number 3-r eplacing the valve 
block. Start right in by attaching a hoist 
cable and raising the valve block up to the 
control unit. 

As the valve block goes in, watch that manual 
bypass valve. Make sure It doesn't become 
disengaged from its operating crank. 



The dowel pin on each side is your guide for 
replacement. Using these pins, move the bot­
tom plate up just far enough for the lowering 
bolts to take hOld. Tighten up evenly on the 
two lowering bolt nuts ... 

. . . until there Is about 3/4 inch space left 
between the bottom plate and the cont rol 
unit case. Don't pull the bolts tight or 
you won't be able to get the rocker arms In 
place. 

That hoisting gear has served its purpose. 
So, t•eruove ll now ... 

. . . and then replace the rocker arms. Make 
sure tile cams and latches are in midcycle 
position, as shown here. Then, . . . 
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... at the lower end, tighten up again on the 
lowering bolts nuts . While the -valve block 
is being dr awn into its final position . .. 

. . . watch out or this might happen. A valve 
head may get hung up on one of the inside 
linkages. If this occurs. . . 

. . . turn each valve crank on the side plate. 
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As you turn the crank the linkages will be 
cleared. 



All right, the vnlve block is ln final position 
and we' re now tightening the last Allen bolt 
in the bottom plate. 

The lowel'ing bolts h»ve served their use­
fulness, so remove them now and replace 
with Allen bolts. This secures the valve 
block ... 

STEP 4 

... ancl brings us to step 4-connecting the 
internal and externa l linkages . First Of all, 
remove the two jackscrews that have been 
holding the side plate away from the conkol 
unit case. Then, ... 

. . . engage the cranks in the beads of the 
unloading valve, the Inter lock shaft and the 
starting valve. You'll have to check thls ... 
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... from the top of the control unit. The 
next step ... 

. is to move the side plate Into place and 
tighten up on all the Allen bolts. 

Now, set the rocke1· arms in their final 
position on the T-shaft. If the s haft has 
been conectly replaced, the rocker arms 
will go on this way. 

Secure the arms by tightening lhe locknut 
making sure the T-shaft crossbar ls engaged 
with the dh-ectional shifter valve and the 
deceleration vaJ,·e underneath. Then, run 
the unit to the end of the cycle position 
and ••• 



... through the upper end of the control unit 
replace the pin In the linkage that connects 
the no-reverse latch to the latch valve. 

At the lower Jert side of the control unlt, 
replace the crank arm assembly of the 
manual bypass valve and r econnect the link­
age. Finally, ... 

. . . replace all the transmission piping tothe 
bottom of t he control unit. The system is 
empty, of course, ... 

. . . so we must refill it with hydraulic fluid, 
using a fine mesh screen to filter outforelgn 
matter . 
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Fill the tank to the lower petcock level. This 
will take about 20 gallons. Then, ... 

. . . pour 2 gallons more into the control unit 
case before repla.cing the cover plate. 

If tile needle valve adjustment has been 
disturbed , each valve nl\1st be adjusted until 
the flights come to a slow, easy stop a t the 
end of a cycle during power operation. Well , 
that• s all ther e is for the valve block. It's 
not a hard job and it maybcdone any number 
of times ... 

. . . v.'ithout affecting the operation of the 
hoist, providing the d isassembly and re­
assembly procedures are properly carried 
out. 
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CHAPTER 24-CONTROL UNIT- REMOVAL AND DISASSEMBLY 

In this chapter we will see how the entire 
control unit can be removed from the hoist 
and completely disassembled. Two of Its 
parts- .. . 

. . . the brake and clutch assembly, and the 
hydraulic motor w!ll rema in attached to the 
control unll until nrter it has been lowered 
from the hoist. 

REMOVAL 

Removal o{ the control unit is divided into 
3 main operations; first, the preparatory 
steps; second, disconnecting the external 
linkages; and third, lowering the control unlt. 

REMOVAL STE:P I 

First, the preparatory steps. This consists 
of draining the hydraullc nuid from three 
parts of the system- ... 

. . . the pump and tank unit, the control unit, 
and the t"·essu1·e lines. After draining . .. 
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... remove all the tubing for the hyd1·aultc 
fluid. That's all there is to the preparatory 
steps. Now we are ready ... 

REMOVAL STEP 2 

... for number 2- disconnecting I.he external 
linkages, that Is, ihe manual drive shaft and, 
above it, th e linkages on the side of the control 
uni!. 

To remove the manual drive shaft, whlch 
connects the handwheel to the brake and 
clutch assembly ... 

. . . disconnect the coupling at the lower 
end ... 
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... and also discotmect the coupling at the 
upper end. The shaft will now be entirely 
free . 

Next, disconnect the linkage for the manual 
bypass valve ... 

. . . and let this linkage hang loose. 

Now, disconnect the three linkages 
o!)posite side of the control unit . 
linkage .. . 

at the 
Each 
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.. . has a connecting pin which is helcl in 
place by a cotter pin. When the cotter pins 
;u·e r emoved .. . 

. . . the linkages wlll hang free. This takes 
care of the extemal linkages . 

HEMOVAL STEP 3 

Third action is-lowering the control unit . 
To do this ... 

. . . we need a ready-made ba r and pad eye. 
If such a bar is not obtainable, a strap may 
be used similar to t he one employed in low­
ering t he valve block. 
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All right, now insert bolts in the bar ... 

. . . and make It fast to the control unit. 

Then, rig up a chain fall or a block and 
tackle. Take the slack out of the line and 
secu1·e ii so that the control unit will not 
drop ... 

. . . when the four bolts that hold the unit are 
removed. 
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'l'ben, ease off carefully, and lower away. 

Make sure the power drive shaft slides out. 
lf it does not ... 
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. . . dlsconncct the self-aligning coupling. 

The control unit can now be lower ed to the 
deck. A11d the job of removal is complete. 

DISASSE!'<lBLY 

Disassembly of the control unlt includes five 
major operations; first, removal or the ex­
ternal units; second, disconnecting the in­
ternal linkages between the \•a Ive block and 
the cam and latch assembly; third, removal 
of tile valve block; fourth, removal of the 
worm shaft, worm, and output sh:lfl ~ssembly: 
and firth, removal of!he liming c:11n assembl)' 
and shaft. 



DISASSEMBLY STEP 1 

First we start w1th removal of the external 
wiits. These are the hydraulic motor, the 
brake and clutch assembly, and the bypass 
valve crank assembly. 

The hydraulic motor ls r emoved first. The 
drive shaft has a splined connection and should 
come out freely. 

The brake and clutch assembly can be pulled 
out after removing the four Allen bolts from 
the mounting n ange. But this assembly . 

. . . must be pulled ~ straight, because of 
the closely fitted, splined cons!t'uction of the 
drlv e shaft. 
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. .,,. 
. Y 

Then, remove the manual bypass valve crank 
assembly . 

Position the control unit now so that the top 
cover plate faces up, like this . 

Arter removing the plate we at·e now i·eady . . . 

DISASSEMBLY STEP 2 

... for operation 2-disconnecting the in­
ternal linkages. One linkage is clearly 
visible here. The second is indicated by 
dotted lines. The visible linkage is dis­
connected first. To do this ... 
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... remove tl1e pin from the no- reverse 
latch linkage at the latch valve. Notice the 
lockmtt, but don't loosen it. Then, with the pin 
out, .. . 

. . . the linkage will pivot clear of the latch 
valve as indicated by this arrow. We can 
now start to remove the rocket• arms. 

Pull the no- reverse latch linkage in the 
dir ection indicated. This is to disengage 
the no-reverse latch from the notch in the 
no-reverse can1. Now, ... 

. . . rotate the output shaft to the midcycle 
posit.ion. Note that the rocker arms are 
riding clear of the deceleration cams. 
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Remove the large nut and lockwasber hold­
ing the rocker arms. 

Hold up the rocker arms as far as they'll go 
and rotate the output shaft ... 

. . . until the timing plunger dl'Ops into the 
notch in the timi ng cam. Be surn the output 
shnft Is rotated .. . 

. . . so that the under cam moves in the 
direction of this arrow, that is, toward its 
rocker arm. In this way the cam and tbe 
rocker arm wUJ not bind. Leave the rocker 
arms bi this position temporarily. 
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Now, pos ition the control wnt so the side 
plate races up . Then, ... 

. . . by means of the jackscrews, raise the 
plate app1·oxtmntely one-fourth inch. This 
wiU cause the valve cranks underneath the 
plate to disengage as the plate is raised. 

Now, press down on the small cover while 
removing the Allen bolts. Take off this 
cover . .. 

. . . and remove the stop latch spring and 
plunger that a1·e mounted beneath it. 
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Pull out the pivot shaft holding the stop 
latch and U1e no-reverse latch. 

And remove the latches anct the spacers that 
separate them. There are two latches anct 
three spacers. 

Now you can lift the large side plate as­
sembly cnllrely clear. 

DISASSEMBLY STEP 3 

Step number 3 is-removal of the valve 
block. Let's begin . .. 
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. . . by removing the outermost row of Allen 
bolts. Don't touch ~ others. T he bottom 
plate and the valve block are then moved out 
a short distance. And, on the opposite side 
of the unit, ... 

. . . the rocker arms are removed all the 
way. Back again on the other side . . . 

. . . we can now take out the valve block . If 
you keep the Iace of the valve block parallel 
to the face or the co11trol unit, you won't have 
any trouble with the crossbar of the T-shaft 
binding with the teeth of the wor m wheel. 
As you get the valve block Olli, •• . 

. . . use care !1Jll to rest it, or l et it fall, on 
the T-shaft, or the shaft will be damaged. 
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DISASSEMBLY STEP 4 

We are now ready for number 4-removal 
or the worm shaft, worm, and output shaft 
assembly. Unlock the star washer first ... 

. . . and remove the locknut on the worm 
sbart. The worm shaft and worm may now 
be removed. 

The output shaft assembly is r emoved next 
through the opposite side or the control unit. 
First, take off the packing cover with the ald 
or Jackscrews. And . .. 

. . . with the cover off, unlock the stnt· washer 
and rl!move the locknut found below the 
cover. 
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Then, pull out the output shaft assembly . 
Fina.l!y, ... 

. . . remove the ball bearing races for the 
output shaft and be careful not to lose the 
spacer. 

DJSASSEl'vlBL Y STEP 5 

Fifth and final step is- removal or the timing 
cam assembly and shaft. Here again ... 

. . . unlock the star washer and remove the 
Joclmut that holds the timing cam assembly. 
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Then, lift the timing 
of the control unit. 
opposite side .. . 

cam assembly clear 
And, around on the 

. . . unlock the star washer and remove the 
lock11ut which holds the timing shaft. Back 
again 011 the first side ... 

. . . the timing cam shaft is now removed, 
and don't lose its spacer. Be sure, also, 
that the worm wheel cloes not bind or cant 
during removal of the timing shaft. With 
this timing shaft out. .. 

. . . the worm wheel may now be r emoved. 
And, the job of disassembly is complete. 
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Well, thel' e It is. Disassembling the control 
unit requires patience, skill, and accuracy. 
And all steps must be carried out in the 
exact order given in this chapter. 
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CHAPTER 25-CONTROL UNIT-REASSEMBLY AND REPLACEMENT 

442 

Well, we got it apart. Now let's put the con­
trol unit back together and replace it on the 
hoist. And let ' s carry out each step in the 
proper order, because one mistake m lgl1t 
make it necessary to gobackanddothe whole 
job over again. First of all, let's reassem­
ble it . 

REASSEMBLY 

Reassembly of the control unit involves five 
operations; first, replacing the latches and 
gears of the cam and latch assembly; sec­
ond, checking the unit for correct timing; 
third, replacing the valve block in the con­
trol unit case; fourth, adjustingthedecelera­
tion cams, rocker arms, and no-reverse latch 
linkage; and fifth, replacing the external 
units. In each case we'JI concentrate on the 
main steps, not the obvious ones, such as 
tightening bolts ... 

. . . or replacing covers-OOPS, wrong cover. 

REASSEMBLY STEP 1 

Fi r st action then is replacing the latches and 
gears of the cam and latch assembly. 

The wo1·m wheel goes back first. Use a 
wooden wedge to keep the wheel from cant­
ing when the timing shaft ls inserted and be 
sure the spacer on the timing shaft is mounted 
correctly. Then, ... 



... turn tile control unit on its side and slide 
the output shaft assembly into place. Re­
place the star washer and locknut, ... 

. . . but don't tighten the nut too much or the 
shaft might bind. 

Then, replace the packing cover and mount 
the side plate assembly. Use several Allen 
bolts to hold the s ide plate in place . 

Set the stop latch In place after the no­
reverse latch has been put back. A word of 
caution hero-the arrows indicate the cor­
rect location of the three spacers. Be sure 
they !!::.!' put back~ way. 
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Now put in the pivot shaft that holds the 
latches and spacers in place. 

Replace the timing cam anddecelerat!oncam 
assembly together with star washer and 
locknut. Be sure the dowel pht on the under 
side of the timing cam drOt)S Into place. 
Next, ... 

. . . replace the stop latch plunger nnd spring 
through the opening in the side plate. And 
then, i·eplace the plunger cover. You are 
now ready to turn the control unit on its side 
so that the bottom races you ... 

. . . and In this position replace the worm, 
worm shaft, and bevel gear. Be sure to 
match the assembly marks. These marks may 
be seen ... 
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.. . by looking through the inspection opening 
in the control unit case. Let's look closer. 

Here they ue- two marks on the wor m and 
one on a tooth on the worm wheel. The 
marked tooth on the worm wheel must fall 
between the t wo marks on the worm. 

REASSE!VIBL Y STEP 2 

Now for operation 2- the check for correct 
timing. This means that the timing plunger 
must ride the long segment of the timing 
cam during each cycle. To check for cor­
rect timing, . . . 

. . . pull the no-reverse latch linkage in the 
direction of this arrow. You can't see what 
this does, but it pulls the no- reverse latch 
from its notch in the no- reverse cam. 
Then, ... 
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. . . rotate the output shaft. If theunitis cor­
r ectly timed, the timing1>lungerwillcomeout 
of its notch and will ride over the long seg­
ment of the cam. 

The timing is not conect when the plunger 
contacts the short segment, as shown here. 
lf this should occur, the following steps must 
be taken, 

Withdraw the worm shaft, after first taking 
off the locknut and holding the output shaft to 
prevent it from rotating. Pull out the worm 
shaft until the bevel gears are disengaged. 
This disconnects the output shaft from the 
tin1ing n1echanisn1. Next, ... 

. . . rotate the output shaft half a turn. This 
solves your problem. Now, the t iming 
plunger will i'ide the long segment. The 
next step in checking for correct timing ... 



. .. is to measure the indicated clearance. 
For the timing plunger to lift free of the 
notch at the right lime there s hould be a 
clearance ... 

. . . of from 78 to 88 one-thousandths (.078 
to .088) inch between the timing plunger and 
the side of the notch nearest the long seg­
ment of the cam. If this clearance does not 
exlst, ... 

. . . engage a different set of teeth on the 
bevel gears and keep on trying until the de­
sired clearance is obtained. If the bevel 
gears have scribe marks the job is simpler­
just line up the marks. By tbe way, . . . 

. . . on some early models you'll find the lock­
nut at the worm end of the wo1·m shaft. The 
timing procedure foi· these older models will 
be found in OP 735. 
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REASSEMBLY STEP 3 

The third operation is-replacing the valve 
block in the cont rol unit case. Be sure 
first ... 

. . . that the side plate ls raised a.bout one­
fourth inch. 

While sliding the valve block into place be 
careful not to allow the T-shaft to rotate out 
of position, as it has a tendency to l1ang up on 
the worm wheel. 

\Vhen the valve block is almost in final posi­
tion, lift t he no-reverse latch linkage clear 
to prevent bending the linkage. Then, ... 



... when the valve block is only about thrcc­
fourtlls inch away from its securing posi­
tion, ... 

. . . place tile rocker arms on the T-shaft. 
Don't attempt to adjust t.hem at this time. 
Just mf1ke sure they nre r esting on the T­
shafl. 

~ow, bring the valve block completely into 
place and secure lt with Allen bolts. While 
tile side plate is still raised, ... 

. . . position the three cranks to engage v.1th 
the valve heads. 
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Now, set the side cover plate in place and put 
back the small inspection cover on the bOt­
tom or the unit. This completes replacing 
the valve block in the control unit case. 

REASSEMBLY STEP 4 

The fourth job is adjusting the deceleration 
cams, the rocker arn1s, and tho no-reverse 
latch linkage. You'll have to adjust the de­
celeration cams if they were separated front 
the timing cam during disassembly, or if 
the aeljustlng bolts have become loosened. 

This s hows the prope1· adjustment-when 
there ls a clearance of five-sixteenths Inch 
between the points ol the cams. You'll find a 
locating hole in the timing cam to help you 
obtain this clearance. Set the deceleration 
cams so that the locating hole Is visible. 
Then, ... 

. . . place a 5/16-inch metal rod In the locat­
ing hole. Move the deceleration cams to 
engage this rod. The points of the cams, Of 
course, will then be five- sixteenths inch 
apart and that's your adjustment. 
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Finish up by tightening the adjusting bolts, 
and the cams are secure. That takes care 
of the deceleration cams. The rocker arms 
are next. We placed them on the T-shaft 
previously, but now we must adjust them. 

First, pull out the no- reverse latch by means 
ot the linkage so that the latch clears the 
notch of the no- reverse cam. Then, rotate 
the output shaft ... 

. . . until the cam assembly reaches mid­
cycle position. This Is approximately the 
center of travel of the cams. This position 
ls necessary . .. 

. . .in order to slicle the rocker arms all the 
way down the T - shaft. 
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.... 
Make sure that the crossbar Is connected to 
the valve heads. That is, the pins must fit 
in the valve head grooves. Then, drop the 
rocker arms down and secure them. Before 
the rocker arms can be adjusted, however, 
the cam assembly must be properly posi­
tioned. To do thi~ , ... 

. . . rotate the output shaft until the locating 
hole, the liming cam shaft, and the T- shaft 
are In a st raight line. This ls t r ue mldcycle. 

Then be su1·e there is a clearance of three­
sixteenths inch between the rolle i·s and the 
cam. If there is not, ... 

. . . loosen the rocker adjusting bolts and 
adjust Uie rocker ar ms until this 3/16-inch 
clearance Is obtained. To get an overall idea 
of this next adjustment. .. 
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.. .let's look at this schematic view or the 
linkage connecting the no-reverse latch with 
the latch release valve in the valve block. 

When the linkage is properly adjusted and 
the no-reverse latch is in RELEASE posi­
tion there should be a clearance of from l 5 
to 35 one-thousandths (.015 to .035) inch be­
tween the collar of the latch valve and the 
valve block. If this clearanco does not 
exist. .. 

.. . the linkage is not properly adjusted. And 
the no- reverse latch won't clear the no­
revcrsc cam when the latch valve moves at 
the start or each cycle, as indicated. All 
right, how ill! you adjust it? 

D!sco1mect the linkage and turn it In the 
proper direction. Then, reconnect it and 
see if the latch release valve bas the proper 
clearance. Remember this though, to dis­
connect the llnkage and also to reconnect 
it. .. 

~~~~·:::i '!11 !-?;: ~~ 

• • • 
L..-.--J~:'.___ 
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... the no-reverse latch must be In the LOCK 
position where spring tension Is at a mini­
mum. All right, got the general idea? Then 
let's go Into this procedure more thoroughly. 

Here's where we left off with the control unit. 
The no-reverse latch was in the RELEASE 
position and the linkage was disconnected . 
The first step In measuring is to connect the 
linkage. We know this must be done with 
the no-reverse latch In the LOCK position 
so, ... 

. . . rotate Uie output shaft untll the timing 
plunger drops in the notch in the tlmlngcam. 

Now, replace the pin connecllni; the linkage 
to the latch release valve. Wrap n piece or 
wire around the head of the pin to guide ii 
into the bole. 
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The measurement must be made with the no­
reverse latch In the RELEASE position. So 
we push the fatcb release valve lntothe valve 
block. This lifts the no-reverse latch clear 
or the no-reverse cam. Then, ... 

. . . rotate the output shaft until the timing 
plunger 1·ides the surface of the timing cam. 
This will move the no-reverse latch to the 
full RELEASE position. 

Now, if the clea1·ance between the latch valve 
collar and the valve block falls within the 
range of from 15 to 35 one- thousandths (.015 
to .035), you're okay. It's properly adjusted. 
But, iI it does not, you have some more wor k 
to do. 

Rotate the output shaft until the timing 
plunger enters the notch. This puts the no­
reverse latch in tile LOCK position neces­
sary to disconnect tile linkage. 
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Then, disconnect this linkage, adjust it as 
r equi red, and reconnect it. Check again t<J 
see if your adjustment has been accurate. 
Do it this way. 

Rotate the output shaft until the timing plunger 
rides the surface. The no- reverse latch is 
now in RELEASE position. Then, ... 

. . . again measure the clearance at the latch 
valve collar. This process of connecting, 
measuring, disconnecting, and adjusting must 
be repeated until the clearance falls within 
the required range of from 15 to 35 one­
thousandths (.015 'to .035) inch. Then, with 
the no- reverse latch linkage correctly ad­
justed ... 

. . . finish the cycle. This completes s tep 4. 



REASSEMBLY STEP 5 

!\ow for the fifth and final operation-replac­
ing the external units. First of a ll, the by­
pass valve crank assembly is put back. 

The br:i-kc and clutch assembly is next r e­
placed ... 

. . . nnd then, the hyelraulic motor . Tile con­
trol unit is now completely r eassembled. 
Next, let's replace it on the hOist. 

REPLACEMENT 

Replacement of tile control unit starts with 
installing the readymade bar and padeye. 
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Then, with a chain fall or block ancl tackle, 
raise the control unit into place on the pro­
jectile hoist. 

Be sure the splined output shaft is properly 
engaged. Then, ... 

. . . bolt the control unit securely inplaceand 
put back all pipes and connections. At this 
point the system is empty. So, .. . 

. . . fill the tank to the lower petcock l evel, 
20 gallons you know, ... 
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. .. and 2 more gallons in the control unit 
case. Don't forget to run the fluid through a 
fine mesh screen. 

All right, the control unit is replaced. And 
you can breathe a sigh of relief. But, make 
lt a short s igh. You' r e not finished yet. A 
number or adjustments must still be made. 
We'll take thes e up in the ne>.-t chapter. 
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CHAPTER 26-CONTROL UNIT-ADJUSTMENT 

460 

The control unit bas been reassembled and 
r eplaced on the hoist, but a number of ad­
justments must still be made. Let's concen­
trate on the important adjustments. The ob­
vious ones you kno,v. 

ADJUSTME.!\T OPERATION STEPS 

Adjustment of the control unit Involves five 
major opera lions; first, the preliminary steps 
necessary to make proper adjustments; sec­
ond, adjusting the relief valve; third, final 
adjustment of the rocker arms; fourth, final 
adjustment of che deceleration cams and 
needle valves; and fifth, a final check to see 
that all adjustments have been properly 
made. Let's take these In ordo1· beginning 
with ... 

STEP l 

... first, the preliminary steps. We start 
with the two deceleration needle valves al 
the bottom or the control unit. After remov­
ing the acorn nuts and loosening the lock­
nuts, ... 

. . . we close these needle valves tightly by 
screwing them in. We will see why later on. 

Now, we Install a pressure gage In the pres­
sure line at tile lank and then, ... 



... we check the positions of the flights and, 
if oecessary, we readjust them as will be 
explained in a later chapter In this section. 
Finally, ... 

. . . we leave the conti·ol linkages hanging 
free. This completes our preliminary steps 
and we are r eady for ... 

STEP 2 

... action number 2-adjustlng the r elief 
valve. We must make sure thnt this valve 
will bypass hydraulic Ouid at 800 pounds 
pressure per square inch, which ls the proper 
setting to deccle1·ate the hoist for the end of 
the cycle. Before adjusting it ... 

. . . turn on the power and let the control unit 
run for about 5 minutes to circulate the hy­
draulic Ould thoroughly and to vent any air 
that may have entered the system. However, 
~ not per•nit !!!£ hoist ttselJ !2 operate ~ 
!!lg, this period. 
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Now comes a ticklisb operation- ... 

. . . seeing whether the hoist will op er ate 
properly or not. '!'his is done by inching the 
flight up the hoist a short distance at a t ime 
moving the unloading valve crank by hand. 
Let's see just how this is done . 

Fir st, move the unloading valve crank to the 
hoist position, that is, with the crank arm to 
the left. The hoist is now ready to operate. 
Then . .. 

. . . hold the unloading valve in hoist and move 
the starting valve crank to the START posi­
tion. This will release the no-reverse latch 
and cause the hoist to operate. As soon as 
the cycle starts . .. 
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... perrnlt the unloading valve crank to rnove 
to the STOP position. You have now stopped 
the hoist after the flights have moved a few 
inches, even though the starting valve crank 
is still In the starting position. 

Release the starting valve crank next and 
allow the starting valve to return to neutral , 
where it will remain fo r the r est of the cycle. 

Now, shift the unloading valve crankbackand 
forth between t ho HOIST and STOP positions 
so as to move the flight only a short distance 
at a time. As you do this .. . 

. . . w:itch the pressure gage. As the hoist 
nears the end of the cycle the reller valve 
lifts and the reading should be ... 
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.. . 800 pounds. If it is not. .. 

. . . the relief valve must be adjusted . To do 
this ... 

. . . remove the acorn nut and loosen the lock­
nut. Then ... 

. . to increase pressure, turn the adjusting 
screw in. 'l'o decrease pressure, turn it out. 
Increase, in; decrease Q!!J:. Repeat operating 
!be hoist and adjusting the screw until the 
pressure gage reads 800 pounds during the 
decelerat ion period. 



STEP 3 

Third ope1·ation is the final adjustment o( 
the rocker ar1ns. Tllese rocker arms move 
the deceleratio1i valve to close the retur n l ine 
at just the right point In the cycle. To make 
this adjustment . . . 

. . . we must knuw at what point In the cycle 
the return line is closed. This line is en­
th·ely closed when .. . 

. . . with the needle valves closed the hoist 
comes to a stall . So, the first problem is to 
determine this stalllng point. We rind the 
stalling point. .. 

. . . by Inching the flights as before until the 
hoist comes to a stall. As soon as this stall­
big point is reached .. . 
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.. . press the STOP button. This way the 
hoist can't start while you're working on the 
rocker arms. The stalling point should oc­
cur ... 

. . . when the cam has turned just enough so 
that the straight edge of the cam projects 
one-sixteenth of an inch past the roller . 

If the i·ollcr is adjusted too close to the cen­
ter of the cam, the cam will move the rocker 
ann to stall the hoist before our one­
sixteenth inch measurement ls r eached. To 
remedy this ... 

. . . move the rocker arm the way lllis a rro~· 
points (a way from the center of lhe cam). 
Move therocker arm toward the center oflhE 
cam if the cam turns too far, as shown by the 
scale, or If It fails to stall the hoist. Before 
moving the rocker arms, howevel', ... 
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.. . operate the hoist to approximately mid­
cycle position. Then, loosen the screws In 
the rocker arm hub. Move the arm as re­
quired and tighten the screws so that tbe ad­
justment will not be lost. Finally, ... 

. . . with the power back on, aga in stall the 
hoist by s hifting the unloading valve crank as 
before. lf the required measurement of one­
sixteenth of an lnch Is sti ll not obtained, try, 
try again. 

Adjust the second rocker arm the same way 
to get the one-sixteenth inch measurement, 
being careful not to dlstu1·b the setting of the 
arm already adjusted. 

Complete the operation by tightening all the 
adjusting screws to make sure the rocker 
arms will nm cllange position. 
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STEP 4 

Fourth step is the final adjustment or the 
deceleration cams and theneedlevalves. The 
final adjustment of the cams is made to ob­
tain the correct distance or t1·avel. .. 

. . . between t.he 
st:\lllng point. 
period, ... 

end or the cycle and the 
This distance, or creeping 

. . . Is measured at the upper end of the hoist 
and should be between th1·ee-qua1·ters ~nd 
one Inch. If this distance is greater, the 
overall cycle time will be too long. If the 
creepl.ng period is less, there will be lnsuf­
ticlent bu!Clng action. That's why we make 
this adjustment. !\ow let's see ll2J!I we do it. 

First, make sure the hOlst is operated to 
mldcycle position. Now we will move the 
deceleration cams in relation to their re­
spective rocker arms in order to Increase 
or decrease the creeping per!Od. Let's ad­
just the bottom cam first. 
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To decren se tho crcciptng period n1ove tl1e 
cam the way this nrrow polnts-toward the 
other <.-am. 

To lncrcnsc the creeping period, move the 
cam tho other way-away from the second 
deceleration cam. 

Adjust the second cam tho same way and, 
after the n<ljustmcnt on each cam, don' t for­
get to tighten tho adjusting bolts. After 
these adjustments have been made, ... 

. . . check the dlat:rnce each filght travels 
during Its creeping period. That takes care 
or the cams. Now, Jet's adjust the needle 
valves to obtain tho desired final buffing ac­
tion. To do this, ... 
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... slowly screw out each needle valve and 
test the hoist until you get a smoothly de­
celerated stop within the desired cycle time 
of 1.8 to 2 seconds. That's all there is to 
the needle valve adjustment. 

STEP 5 

Fifth step is a final check to see whether 
all adjustments have been 1>roperly made. 
Up to now we adjusted the rocker arms with 
the cams in the midcycle position. But this 
final check must be made with cams at the 
end of the cycle position, as shown here. At 
the end of the cycle posit ion .. . 

. . . the roller on each rocker arm should ex­
tend past the deceleration cam one-sixteenth 
to three thirty-seconds of an inch. If they 
do extend this required amount you've done 
a good job and you know all acljustmentshave 
been properly made. Now let ' s review briefly 
the main points in adjusting the control uni! 
after 1·eplacing it on the hoist. 

REVIE W OF STEPS 

Adjusting the relief valve is point number 
one to r emember. lncb the flight up the 
hoist a sbort distance at a time. Then, check 
the pressure gage for a reading of BOO pounds 
during deceleration . Remember, . . . 
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.. . to increase pressure, screw in the relief 
valve. To decrease, screw i t out . 

Make final adjustment or the rocker a rms 
for a one-sixteenth inch clearance. To do 
this, ... 

. . . stall the hoist with the needle valves 
tightly closed. 

And adjust the rocker arms for proper clear­
ance. 
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Make a final adjustment of the deceleration 
cams for a creeping period between three­
quarters and one inch. Remember, moving 
one cam toward the other one will decrease 
the creeping period. 

Adjust the needle valves to Obtain the final 
bumng action, and ... 

472. 

. . . make a final check to see that all adjust­
ments have been properly made. If so, at 
the end of the cycle the roller on each rocker 
arm will extend past the deceleration cam 
one-sixteenth to three thirty-seconds of an 
inch. Well, that's that. Be sure you know 
thoroughly each of these important steps. 
Remember, even after the control unit has 
been reassembled and replaced on the hoist, 
proper adjustments are vitally necessary. 



CHAPTER 27-ADJUSTMENT- PART ONE 

One sure way to guarantee that the pro­
jectile hoist will be ready when it is needed 
is to keep all parts properly adjusted at all 
times. 

The various parts do not often need adjust­
ment, but when adjustments are required lt 
ls necessary to lmow how to make them 
accurately. In this chapter we will eonslder 
these adjustments at the lower end of the 
hoist which you may have to make from 
time to time. 

ADJUSTMENT STEPS 

These adjustments may be cllvlded into five 
main groups. One, power chain tension; 
two, fuze- setttng chain tension; three, lower 
end control gear; four, lower and ejector 
mechanism; and five, manual bypass valve 
control linkage. Let's sta1·t . ., . 

STEP 1 

... with the fh•st one- power chain tension. 
I! thls chain does not tlave the right amount 
of tension the hOlst will not operate prop­
erly. The first step is to adjust for ap­
proximate tension. Ttiis is done . .. 

. . . by turning the power chain adjusting bolt. 
Notice that this bolt is the center one. Be­
fore adjusting tile bolt ... 
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... r emove the locking bar. Then, ... 

. . . back off the center bolt until the power 
chain is slack. The amount of slack can be 
observed . .. 

. . . by re1n<)Ving the inspect ion covel'. 
No,v, . 

. . . screw the power chain adjusting boli 
handtight. You !mow, just use your fingers. 
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Then, with the locking bar add one-half 
turn. The power chain is now adjusted 
ior approldmate tension. Next, we must 
adjust the chain for exact tension. To do 
this, ... 

. . . operate the hoist manually until the 
flights are at approximate mldcycle. 
Then, ... 

. . . go to the upper end of the hoist and take 
the cover off the adj ustable coupli1\1>; on the 
main drive shaft. 

We are going to disconnect this coupling 
and measure the tension on the power chain. 
But, before we do this, ... 
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... place scribe marks on each half or the 
coupling. These marks will help you re­
connect the coupling properly. Now, dis­
connect It, ... 

. . . and attach a spanner wrench to the upper 
half or the coupling. Then, mark off 6 
inches up the handle from the center line of 
the drive shaft. 

Next, attach a spring scale at the 6-inch 
mark. 

Hold tile scale at right angles to the wrench 
handle and pull on the scale until the shall 
rotates. Watch the scale. It should read .. . 
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... 6 pounds while the shaft ls rotating. It 
may be necessary to repeat the test several 
times before you get an accurate reading. 
Be s ure not to rotate the shaft through a 
complete revolution. If you do, the flights 
will be out of adjustment when you recon­
nect the coupling. 

If the required 6-pound pull is not obtained, 
a correction is rnacle by further adjusting the 
cente1· bolt, and ... 

.. . repeating the 
a 6-pound pull. 
r e ct reading. . . 

scale test until you do get 
When you do have a cor-

... line up the scribe marks and recoru1ect 
the coupling. The power chain tension is 
now properly adjusted. 
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STEP 2 

The second adjustment ls ror the flize­
setting chain tension. lmproper tension 
means the f\Jzes will not be set accurately. 
The first step is to adjust the chains for 
approximate tension. 

The f\1Ze-settlng chain adjusting bolts are 
the two outside ones. All right now, ... 

. . . back off the outside boll$ 'ti ll each cha in 
Is slack. 

Then, adjust the bolts band- tight and add one­
sixth or a turn. The fuze-setting chains are 
now adjusted for approximate tension. To 
obtain the exact tension ... 
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... we will first measure the tension at the 
proper couplings. Then we'll adjust the re­
spective bolts. The tension is measured. , . 

. . . at these two couplings. The lower one, 
located on the vertical fuze- setting drive 
shaft, controls one chain. The upper one, 
on the horizontal cross shaft, controls the 
other chain. 

Place scribe marks on each coupllng and 
then disconnect each one. 

First, we shall measure tension on the 
coupling in the vertical shaft. This coupling 
controls the tension on the fuz.e- setting chain 
nearest to the loading side of the hC)ist. 
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LOADING SIDE 

First, attach a spanner wrench and scale 
to the upper half of the vertical coupling. 
Measure the drag as we did for the power 
chain tension. Tbe scale should read 1 
pound In this case. If it does not, .. . 

. . . then adjust the bolt nearest the loading 
side or the hoist until the scale does read 
I pound. 

Repeat the operation on the coupling on the 
horizontal cross shaft. Notice that the 
adjusting bolt to be used is the outer one 
farthest from the loading side. After both 
chains are adjusted for a I-pound drag, ... 

... line up the scribemarksonbothcouplings 
and reconnect them. Bothfuze-settlngchains 
are now properly adjusted for tension. 
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STEP 3 

The third group of adjustments is made on 
Ute lower end control gear . These malnly 
concern the various linkages that control the 
automatic operation of the hoist. To begin 
tl1ese adjustments on the lower end control 
gear, .. . 

. . . first, disconnect and remove the indicator 
cover over the manual starting handle. 

Also, remove the cover from the cross shaft 
at the upper end of the vertical control shaft. 

Then, on the clutch box, remove the back 
cover plate and 2 side plates. This will 
reveal . .. 
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... the upper clutch and the lower clutch. 
Both clutches must be adjusted so that there 
will be a clearance of ... 

. . . 0.050 inch between the ends of the teeth 
to allow the clutches to move independently 
when disengaged. 

If adjustment on the uw er clutch is neces­
sary, back off the locknut on tbe lower stop 
bolt . Now, adjust the stop bolt until a clear­
ance of 0.050 inch is obtained. 

If adjustment on the lower clutch is neces­
sary, then use the upper stop bolt. 
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Now, we must line up the front teeth of the 
sliding clutches with the vertical center line 
of the box. Why? Well, because ... 

. . . we need to make sure that the clutches 
will engage and rotate the vertical control 
shaft so as to move the starting valve to 
full starting position when the hoist Is loaded 
and the door Is closed. We begin ... 

. . . by placing scr ibe marks at the exact 
center or the top and bottom ledges. 

Then, scribe a mark at the center of the 
front tooth In one of the sliding clutches. 
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Now, with a straight edge, connect the 
scribe marks on the box. The scribe mark 
on the tooth should line up with the other 
scribe marks . If not, ... 

. . . adjust the spring stop rO<I at the upper 
end of the ver tical control shaft until ... 

. . . the scribe mar ks are in line. Both the 
upper and lower clutches will not accurntely 
rotate the vertical control shaft. 

The next step in adjusting the lower end 
control gear , is checking clearances at the 
clutches for the control cam. The proper 
clearance is necessary so that ... 



... when the lower end is loaded the control 
cam wlll bring the clutch teeth into engage­
ment v.'ith sufficient engaged clearance. To 
make this adjustment ... 

. . . run up the empty fuze pot in manual until 
the control cam is completely depressed . To 
make sure that the cam is completely de­
pressed, . . . 

. . . it may be necessary to back off on the 
control cam stop bolt in the clutch box. 

With the cam completely depressed, there 
should be a clearance of 0.050- inch betweert 
the end of the teeth and the bottom of the 
notches. If we do not have this exact clear­
ance, . . 
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... we adjust the control cam connecting link 
in the side of the clutch box until the 0. 05 0-
inch clearance ls obtained. After this 
adjustment is made, do not move the fuze 
pot until the next adjustment is completed. 
Because, ... 

. . . in order to maintalnthe0.050- inchclear­
ance we must make sure that the control 
cam Itself does not overtravel when de­
pressed. Overtravel is limited . . . 

. . . by the control cam stop bolt. A clear­
ance of 0.050 inch between this bolt and the 
cam will properly limit its travel. To ob­
tain this clearance loosen the locknut on the 
stop bolt . .. 

. . . and adjust the bolt through the opening 
at the rear of the clutch box. Make the 
same adjustment for the other control cam. 
Now, with both cams p1·operly adjusted, we 
proceed . .. 
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... with the adjustment of each of the lower 
door connectinc rods. The purpose or this 
adjustment Is to make certain ... 

. . . that when a door Is closed Its connecting 
rod will be or prQper length to move the 
clutch a sufficient amount to provide ... 

. . . the required clearance between the sides 
or the teeth. This clearance Is necessary in 
order that the clutch will reengage properly 
when the fuze pot decends-the door being 
closed. 

Before measuring the clearance, however, 
the clutch teeth must be properly engaged. 
To do this ... 
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... you must start with Ule fuze pot at the 
lower encl of the hoist. Then . .. 

. . . close the door. 

And, run up the empty fuze pot in manual 
until it depresses the control cam. This 
simulates the action of a descending fuze 
pot at the end of a cycle. 

The teeth are now properly engaged to make 
the adjustment. Before we can measure 
the clearance, however, we must first 
know which are the working sides and which 
are the nonworking sides of the clutch 
teeth. 



The working sides are tbe ones which come 
together because they exe1·t or receive force. 
Since the opposite sides do not touch, they 
are callee! the nonworking sides. Got it? 

All right. Now, with the clutch teeth properly 
engaged the clearance between the nonworking 
sides should be 0.050 inch. If it is not ... 

. . . adjust the length of the outboarcl door 
connecting rod until the co1·rect clearance 
is obtained. Finally, a cl just the other door ... 

. . . in the same way by means of the lower 
clutch and the lower rod. 
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Now let's consider the adjustment or the lower 
doors. Remember how they work? Yoo open 
the door and the upper teeth a 1·e positioned. 
Then, ... 

. . . as the projectile is loaded, the teeth 
engage. Obviously the teeth would not have 
engaged properly if the lower door had not 
opened the correct distance. 

The distance the door opens can be measured 
by scribe marks which we1·e made when the 
hoist was assembled. Both doors are marked 
in the same way. To check the distance ... 

. . . open the door all the way and measure 
the distance between the two marks. The 
distance should be twoandfive-elghtslnches. 
lf It ls not, . . . 
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.. . adjust the stop nut on the door spring 
rod until you have obtained the required 
distance between the t wo scribe mar ks. 
Remember to adjust the other door . We 
are now r eady to consider ... 

STEP 4 

. . . the fourth step-the adjustment on the 
lower end ejector mechanism. The pur­
pose of this adjustment is to ensure that 
moving the hand lever will raise the pro­
jectile sufficiently for r epositioning or r e­
moval. To understand this adjustment let' s 
review how the ejector mechanism functions. 

The ejector hand lever, A, when moved to the 
right causes B, the ejector roller, to rotate 
upward and contact C, the fuze- socket lever . 
This is pushed upward and causes D, the 
ejector rod, to move upward In the fuze pot. 

Obviously, H the ejector roller is in the 
correct position the ejector rod wHI be 
moved the corr ect distance. If t he roller 
is out of position, two situations might occur. 
First, ... 
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. .. l! the ejector roller is too far a way from 
the f\Jze-socket lever the ejector rod will not 
raise the projectile sufficiently. Second, ... 

. . . l! the ejector roller is too close the fuze 
socket lever on the descending fuze pot will 
strike the ejector roller and possibly damage 
the mechanism. To correctly position the 
ejector roller, first, .. . 

. . . r emove tlie cover from the cjccto1· 1·oller 
housing. Leave the ejector handle In normal 
position at the left. 

Now, place a straight edge across the roller 
housing. 
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And, measure the distance from the inside 
edge of the straight edge to the high point 
or the roller. There should be a clearance 
of forty-five one-hundredths or twenty-nine 
sixty-fourths of an inch. 

You obtain the proper amount or clearance 
by adjusting the connecting rod to the ejector 
roller c1·ank. 

There are 2 rollers, I for each hoist tube . 
You m.ake the adjustment for the second 
roller in the same way. 

STEP 5 

The llfth step concerns tlle manual bypass 
valve control linkage. This may also get 
out or adjustment occasionally. When this 
occurs, you may find that shifting the manual 
control lever from MANUAL to POWER 
cont rol positlon does not move the bypass 
valve sufficiently to permit power opera­
tion. To adjust this linkage, first, ... 
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. . . set the manual control l ever in the 
POWER position. 

Then, adjust the linkage that connects the 
manual conh·ol lever with the manual bypass 
valve until. .. 

. . . there is a clearance of 0.015 inch be· 
tween the manual bypass valve crank and 
the upper stop pin. With this amount of 
clearance the manual bypass valve will be in 
its full power position whenever the manual 
control lever is in the POWER position. 

REVIEW 

In this chapter we have discussed how to 
adjust the various mechanisms at the lower 
end of the hoist including power chain ten· 
sion, fuze- sctting chain tension, lowel' end 
control gear, lower end ejector mech"nism, 
and manual bypass valve control linkage. 

All adjustments are describccl in OP 735. 
Refer to it for accuracy when making these 
adjustments. In the next cha1>ter we 11ill 
discuss how to make adjushnents on the 
mechanisms at the upper encl of the hoist. 
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CHAPTER 28-ADJUSTMENT-PART TWO 

In this second chapter on adjustments we will 
deal mainly with those made at the upper end 
of the hoist. 

ADJUSTMENT STEPS 

We will make adjustments on the following : 
1. The flights 
2. lnte1·lock mechanism 
3. Upper end ejector mechanism 
4. Ejector lift 
5. Stop-hoist lever 
6. Interlock cam springs and upper door 

closing spr ings 
7. Fuze-setting drives 
8. The lower doors 

Before starting, the following preliminary 
steps should be taken. 

Operate the hoist in manual until the out­
board [uze pot ls at the upper end of the hoist. 

Tb.en, remove the covers from the shafts 
and linkages. Now we are ready to make . .. 

STEP 1 

.. . the fil·st adjustment-positioning the 
nights or fuze pots . This adjustment is 
necessary if the flights are thrown out of 
posit ion when 'ldjusting for proper chain ten­
sion or if the hoist jams during operation. 
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When the Oights are out of position you may 
not be able to unload the projectile. To avoid 
this, keep the lights accurately adjusted. 
This means, ... 

• • • with the hoist at tile end of the cycle, y<PJ 
should have 19 1/4 inches between the top of 
the fuze pot and the seam formed by the 
drive sproket housing and hoist tube. If you 
do not, then adjust as follows. 

Disconnect the main drive shaft coupling and 
rotate the upper half, watching the scale un­
til the required 19 1/ 4- inch mcasut·ement is 
obtained. Then reconnect the coupling. 

Now, bring up the inboard ruze pot by oper­
ating the hoist in manual through another 
cycle. 
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:>!ow, measure the distance as before. rt 
should be 19 l/ 4 Inches plus or minus one­
tenth of an inch. U it Is outside these limits, 
split the dlfrerence between the 2 measure­
ments like this . 

Disconnect the dr ive shaft coupling and ro­
tate the upper hnlf until the fuze pot has 
been moved one-hair the distance it was out 
of position. Only one-hall is required, be ­
cause . .. 

. . . both fuze pots are attached to the same 
chain and moving one fuze pot also moves 
the other one an equal distance in the oppo­
site direction. ncconnect the coupling after 
adjusting the flight . 

STEP 2 

The secon<:I adjustment Is on the interlock 
mechanism. There are 4 parts which may 
require adjustment. These are: 

A. Interlock cam rollers 
B. Interlock cam linkages 
C. Foot pedal stop bolts 
D. Foot pedal interlock linkages. 

To unde1·stand these act.1ustments let's review 
how the interlock mechanism functions. When 
the proj ectile 1·eaches the upper end, the in­
terlock cain is depressed. This causes the 
interlock shaft to move to the LOCK position. 
Two actions hOld the interlock shaft in this 
position-depressing the fool pedal and the 
upper doors lltOving the Interlock cam roll­
ers while the projectile is being unloaded. 

j 
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I~ 
A. INTERLOCK CAM ROLLERS 

STEP 2A 

let's see how to adjust the interlock cam 
rollers. Their purpose Is to hold the Inter­
lock mechanism locked while the upper door 
is open even though the Interlock cam and 
the foot pedal are r eleased. 

The rollers are located at the back of the 
hoist, one behind each door. When properly 
adjusted ... 

. . . the roller should just contact the door 
cam when the door is closed. Now when the 
door opens, ... 

. . . the door cam will move the roller the 
correct distance to hOld the interlock mech­
anism In the LOCK position even thOugh the 
foot pedal and the interlock cam are released. 
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Should there be no contact between the door 
cam and the roller with the door closed, 
opening the door .. . 

. . . will not move the interlock shaft far 
enough. As a result, the starting ''alve is 
not locked, because the interlock plunger is 
free to move up. 

If ther e ls no contact between the door cam 
and the 1·oller when the door is closed, ... 

. . . adjust the stop sc rews in the Interlock 
cam stop bracket until the desired contact 
between the door cam and the roller Is ob­
taltted. Follow the same procedure In ad­
Justing the other roller. 
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B. INTERLOCK CAM LINKAGES 
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STEP 2B 

The interlock cam linkages to the interlock 
shaft In the control unit may also need ad­
justing. When this linkage Is properly ad­
justed, ... 

. . . the Interlock cam wlll move the inter­
lock shaft to the locked position when the 
projectile reaches tile top of the hoist. \\/hen 
out of adjustment the arriving projectile wm 
not move the Interlock s hait to Ioele the start­
ing valve. Consequently, control over the 
s tarting or cycles will be los~. 

To keep these linkages functioning properly 
we must adjust, first, the bell c1·nnk; sec­
ond, the !rt board inter lock linkage between 
the bell crank and the inboard lntcrlockcam; 
and thlrd, the outboard interlock linkage. 

We begin this adjustment with the Interlock 
shaft crnnk ln the UNLOCKED position. Note 
that It rests against its lert stop pin. OUr 
objective Is to make sur e that the interlock 
mechanism moves this crank :ill thewayover 
to the rlght stop pin. 
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The first point to check is the bell crank in 
tile outboard side of the linkage connecting 
tile inte.rlock mechanism with the control 
unit. 

The forward encl of the bell crank should be 
15 degrees below the horizontal. A pro­
b-actor may be used to check the angle. If 
adjustment is necessary .. . 

. . . adjust the nuts on the rod connecting the 
bell crank and the interlock s haft crank at 
the control unit until you obtain the cor rect 
angle. The bell crank will now be held in 
proper acljustmont. 

With the bell crank accurately positioned, 
we can adjust the linkage between it and the 
inboard interlock cam. When adjusting the 
interlock earn linlcage, always adjust the in­
board side first. The following steps are 
necessary. 
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Operate the hoist manually until the Inboard 
flight is at the upper end. To depress the 
cam, place a drill projectile in this lllze pot. 

Note the movement of the interlock shaft 
c1·ru1k a t the control unJt. The crank should 
have moved from its left stop pin to the right 
stop pin. If this full movement Is not ob­
tained, . .• 

. . . adjust the length of the inboard interlock 
cam connecting rod tmtil it is obtained. To 
make s ure ther e is full movement of the in­
terlock s haft, continue adjusting the connect­
ing roct ... 

. . . until the cross shaft connecting r od has 
moved three thirty-seconds of an inch out ol 
t he sp1·ing cage. This three thir ty-seconds 
of an Inch overt.ravel ensures lull movement 
or the inter lock s haft to lock the sta1·t111~ 
valve. 
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Adjust the outboard interlock cam linkage in 
the same way using the short connecting rod 
in the outboard side of the linkage. 

STEP 2C 

You wlll also find it necessary to keep both 
foot pedal stop bolts in ad,justment. If these 
bolts are out of adjustment, depressing the 
foot pedal \\~II not have its normal effect on 
the various parts it controls. 

Each stop bolt should measure 1 inch from 
the head of the bolt to the machined surface. 
If necessary, adjust them to this measure­
ment. 

STEP 20 

The foot pedal interlock linkages may al so 
need adjusting. The purpose of this adjust­
ment is to make sure .. . 
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.•. that depressing the foot pedal will hold 
the Interlock mechanism in the LOCK posi­
tion when the projectile is removed. This 
adjustment is made with both sides of the 
hoist empty. 

The first step is to check the position of the 
bell crank. This should be 15 degrees below 
the horiwntal with the foot peclal released. 

Then, completely depress the foot pedal and 
note the movement of the interlock shaft 
crank at the control unit. 

The crank should have moved from the left 
stop pin to the right stop pin. If this full 
movement is not obtained, ... 
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... shorten or lengthen the rod connecting 
the foot pedal to the bell crank tmtil full 
moveme11t Crom s top pin to stop pin is ob­
tained. Continue adjusting the rod .. . 

. . . until you get ttu-ee thir ty-seconds of an 
inch overtravcl in the inter lock linkage spring 
cage, jus t as you did when adjusting the in­
terlock cam linkage. Adjust the inboard foot 
pedal l inkage In the same way. 

STEP 3 

The third adjustment (that of the upper end 
ejector mechanis m) may also be l"equired 
occasionally. To w1dcrstancl this adjustment 
we'll review briefly how the mec.hanismfWlc­
tions, using the inboard side as an example. 

Depressing A, the foot pedal, moves B, the 
ejector lever and roller. This contacts C, 
the fuze-socket lever , raising D, the ejector 
rod in the fuze pot. 
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If the roller Is too far away from the !uze­
socket lever the ejector rod will not be 
raised sufficiently to permit unloading the 
projectile. On the other hand, If the roller 
Is too close to the lever ... 

. . • look what happens when the fuze pot 
comes up. To be sure that the roller Is In 
the correct position ... 

. . . first, remove the cover from the ejector 
roller housing. 

Then, place a straight edge llol"izontally 
across the opening and measure the distance 
from the Inner surface of the stralg'ht edge 
to the ejector roller. With the foot pedal 
r eleasc<I, this should measure one-tenth of 
:tn lnch. If adjustment Is required, ... 



..• adjust the nut on the ejector spr lng rod. 
Adjust the outboard roller in the same way. 
These acijustments were made and pilllled 
when the hoist was assembled, and should 
not require attention unless the ejector 
mechanism has become bent or damaged. 

STEP4 

A fourth adjustment may be needed to regu­
late the amount of ejector lift to make sure 
that the p1·ojectile will be raised s ufficiently 
to disengage the iuze lugs from tho pot when 
the foot pedal Is depressed. We' ll start on 
the inbOard side. 

The first step is to measure the actual dis­
tance the pl'ojectile is raised. With the foot 
pedal l'elensed and with a pl'oject lle ln the 
inboru:d flight, put a pencil mal'k on the hoist 
tube at the base of the projectile. Now, de­
press the foot pedal all the way ... 

. . . and mark off the new position of the pro­
jectile base. The distance between these 2 
marks should be one and three-eights inches 
representl.ng the ejector lift. To adjust the 
ejector LI.It, ... 
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... shorten or lengthen the rod connecting 
the Inboard loot pedal to the ejector mech­
anism bell crank. Adjust the outboard ejec­
tor lilt in the sarue way. 

STEP 5 

The fifth point concerns the linkage connect­
ing the stop-hoist lever with the unloading 
valve in the control tmlt. This ls another 
item that may get out of adjustment. If it 
does, the unloading vah•e wlll not move its 
full distance. 

To make this adjustment set tho stop-hoist 
l ever In the HOIST 1>0sitlon. In this posi-
tion ..• 

. . . there should be a clcuancc of flftcen­
thousandths of an inch betwee1\ the unloading 
valve bell crank and its left stop pin. To 
obtain this amount of clearance, ... 
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... adjust tbe rod connecting the unloading 
valve bell crank and the stop-holst lever. 
This will ensure full movement ot the un­
loading valve. 

STEP 6 

The sixth point concerns adjustments that 
may also be needed on the interlock cam 
springs and the upper door closing springs. 
To start each new cycle properly, the springs 
should return the doors and cams smartly 
to their normal positions when the projectile 
ls r emoved. 

There is an adjusting nut for each spring. 
Dy actjustlng these nuts, the dcsil'ed spring 
action can be obtained. 

STEP 7 

The seventh point concerns the fuze-setting 
drives. Il these do not work properly, the 
actual tuze setting will not agree wiU1 the 
dial indications of the indicator regulator. 
To check whether the fuze-setting drives 
function properly, ... 

509 



... bring the inboard fuze pot to the upper 
end or the hoist. 

And, set the indicator regulator at 10 sec­
onds. At this setting, ... 

. • • these scribe marks 011 the outer :ind In­
ner sockets or the fuze pots Hhould be Hned 
up. U they are not, • .. 

. . . dlscormect the adjustable coupling in the 
vertical ruze-settlng drive sha!t. Then, ro­
tate the upper half of the coupling until the 
scribe marks In the fuze pot ~re linl'd up. 
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Make sure that the Indicator regulator is still 
at 10 seconds. Then, r econnect the coupling. 
To adjust the outboard fuze-setting drive the 
procedure Is the same except that . . . 

. • • the adjustable coupling over the drive 
sprocket housing Is used. 

STEP 8 

Now, we are r eady for step 8-adjusting the 
lower doors. This Is the f inal adjustment. 
Remember, a prelhnlnary adjustment was 
made earlier. To avoid starting a cycle 
prematw·ely which might jam or damage the 
hoist, do !!.Q!: start ~ motor !IDt!! after the 
following steps !!!:.!! ~· 

Be sure that the up::ier end of the hoist Is 
empty. 
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Place the stop hoist l ever In the HOISTposi­
tion. 

Place the manual control lever in the POWER 
position. 

512 

Place a projectile in the inboard flight at the 
lower end of the hoist. Now we are r eady 
for a test that will tell us whether or not the 
cycle will start too soon. 

Close the inboard door very carefully until 
it is held by the step of the door latch. Be 
sure that the door is not tightly closed and 
latched. 



When you are su1·e tha.t the door is resting 
on the step of the latcll, starttliemotor. The 
hoist should not start. If it does start, an 
adjustment is necessary. Stop the motor ... 

• . . and do this. Lengthen the rod leading to 
the starting valve until the hoist wlll not 
start with the door on the step ot the door 
latch. Several cycles of the same night will 
be nccoss.u·y to check tltls a.cljustment 
thoroughly. 

After this adjustment has been made and the 
motor :igain turned on, slowly case the door 
to the Cully latched position. 

When the door reaches this position a cycle 
should begin. IC not, ... 
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... sho1·ten the starting handle rod untll the 
hoist does make a cycle. Let's stop here a 
moment to clear up a point. 

Why didn't we make this adjustment at the 
door connection rod where the preliminary 
adjustment was made? Well, we want to 
disturb this preliminary adjustment as little 
as possible. So, in this final adjustment, we 
s tart with the manual starting hru1clle. How­
ever,-

. .. the final adjustment of the second lower 
door ls made at the door connecting rod. 
This ls because we would disturb the first 
adjustment if we made them both at the man­
ual s tar ting handle. .Just r emember , no mat­
ter whlch side you adjust first in making the 
final lower door adjustment, adJ\tSt the first 
door at the manual s tar ting handle, and ad­
just the second door at the door connecting 
rod. Since we have adjusted the Inboard side 
Cirst at the manual starting handle, we adjust 
the outboard side at the door connecting rod. 
Now, that all adjustments have been made, 
we are r eady for a final test of the hoist. 

With the power on, run up a drill projectile 
and leave it at the upper end. 



Now, placo another drill projectile in tile op­
posite fllght at the lower end and Cully close 
the door. The hoist should not make a cycle 
with projectiles at top and bottom. 

Now, remove the drill projectile Crom the 
upper end allowing tile door to close com­
pletely. 

Release the foot pedal. The hoist should 
now make a complete cycle. Uthe hoist docs 
not mako a complete cycle, ... 

. • . it may usually be corrected by shorten­
ing the manual starting hMdlc a very small 
amow1t. 
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Now make the same test !or the other side of 
the hoist. U It does not make a cycle, ... 

. . . it usually may be corrected by adjusting 
the door connecting r od a small amount. 

When the llOlst makes a complete cycle on 
both sides in the usual way, adj ustments 
have been properly made. 
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CHAPTER 29-MAINTENANCE 

PURPOOE 

Insh·uctions for the maintenance of the 5"/38 
projectile hoist Mk 2 are given in OP 735, 
and for the Mk 4 hoist, In OP 805. The pur­
pose of this chapter will be to describe more 
fully the most important of these maintenance 
procedlll'es. 

MAJNTENANCE 

When you get right down to it, most of the 
grief on hydraulic equipment Is caused by 
improper maintenance. For example, ... 

. . . parts ei..'Posed to salt spray will corrode 
r apidly. Unless this corrosion is checked, 
the unit will soon become unseniceable. 

Daily inspection, cleaning, and lubrication of 
exposed parts and dally workouts of the hoist 
will help r educe casualties to a minimum. 
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All cover s shOuld be checked daily and kept 
tightly seeured. This will prevent leaks of 
the Introduction or foreign matter into the 
w1it. F1uld leakage should be noted and cor­
rected Immediately. 

The h)'draullc system should be exercised 
ever y day. '!ills keeps the moving parts in 
working condition and helps prevent the 
valves from sticking. 

Daily tests also help to determine those 
parts which get out of adjustment most 
fr equently. And these troubles can then be 
col'l'ectecl before they cause a serious cas­
ualty. 

CHECKOFF LISTS 

The checkoff lists, U carried out carefully, 
will help to prevent many hOlst casualties. 
Trouble points will be r evealed and they can 
be lubricated or adjusted as necessary. 
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DAlLY CHECKOFF LIST 

The dally checkoff consists or 3 major phnses: 
l. Check of all potential frouble points, 
2. check of system for proper fluid level, 

and 
3. test operation of the hoist. 

DAILY PHASE l 

Let's dlsc\lss the first item-check all po­
tential trouble points. These are the points 
that are most likely to cause trouble under 
opei·atin{l' conditions. 

Before beginning these operations, the power 
sllOuld be turned off, •.. 

. . . and, the manual conti·ol lever placed In 
its MANUAL position. 

Let's first Inspect the control cam. To 
check the action, push against the cam until 
it rests against the stop. 
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Then releas e it. It should snap back to normal 
position. If the action is sluggish, maybe you 
are using too heavy a lubricant. Or, perhaps 
the cam is binding. So, flush out the old 
lubricant with a lighter one, and correct 
any binding action if necessary. Be sure 
you check the other control cam, also. 

The vertical control shaft and linkage is 
another potential trouble point that s hould be 
checked. If these parts do not function 
properly, the starting valve will also fail 
to fwiction properly. To check, •.• 

. • . rotate tile vertical control shaft until it 
stops. Then ... 

. . . release it. It should snap back to normal. 
If it is slow to return, lubricate and fr ee the 
bearings and linkages, and adjust for proper 
spring tension if necessary. Repeat this 
test several times before you decide the 
action is satisfactory. 
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Also, check the relief spring in the vertical 
connecting rod to the starting valve. Ii its 
action ls sluggish or weak, the startingvalvc 
will not !unction properly. If necessary, ... 

. . . work lubricant into the spring cage arowid 
the vertical connecting rod while you move the 
manual starting handle Ull and down several 
times. Be sure to pull the handle all the way 
down so that the spring is fully compressed. 

The pivot points far the valve cranks are also 
sources or trouble, particulal"iy when lubri­
cation is neglected. 

Make certain that these points are lubricated 
ancl exe1·cised every day. Use only the 
prescribed lubricant, usually a medium 
mineral oil . 
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The pi vol points for the starting valve 
linkage are particularly important. They 
must be kept lubricated and Cree from salt 
water If the starting valve is to f\Ulctlon with 
exact precis ion. To check for proper opera­
tion, ... 

. . . depress the manual starUng handle until 
the starting valve crank rests against the left 
stop pin. Slowly ease up on the s tarting 
handle ... 

. . . until the crank moves back against the 
r ight-stop pin. 

The FULL/EMPTY indicator mechanism in 
the cover of the manual starting handle is 
another Potential h·ouble Point. It ls linked 
to the Interlock mechanism and must ftmcllon 
without putting a drag on the interlock link­
age. If there is a dr;>.g, the interlock mecha­
nism might not lock the starting valve in 
neutral. 
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So, it is important that the moving parts of 
the indicator mechanism be kept free and 
well lubricated. 

There are also sever al points on the lower 
doors that neecl daily checking. The lower 
door latches and the latch release plungers 
on both s ides must be kept free. 

When the door is easecl over the latch, the 
latch sh<>uld s nap up into position and lock 
the door closed. Depress ancl release the 
latch r elease plunger. It should move 
freely. If these actions are s luggish, ... 

. . . remove the cover and lubricate the moving 
pai·ts. 
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The bearings and hinge pins on both lower 
doors must also be kept free and well lub­
ricated so there is no drag on the door 
springs . Test them for p1·ope r operation 
like this . 

With the door closed, depress the latch 
release plunger. The door s hould open 
smartly . . . 
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. . . and r est against the stop on the spring 
rod. If this operation is sluggish or In­
complete, . . . 

. . . lubricate the hinge pins . If necessary, 
Incr ease the tension on the door spr ings. 



Now, let's check up on the fuze pots. 

At sea, water may get Into the l'llze pots 
even in a closed mowit. All traces of 
wate1· should be r emoved at once to pr event 
corrosion. 

Be sure to fil l t he space between the s tationary 
ancl rotating sockets of the fuze pots with the 
prescr lbecl lubricants. The proper oil level 
is up to the vent hole located on the outboard 
side o! each fuze pot. 

Also, check the action of the ejector rods. 
With the lower door open, push the ejector 
lever to the right. This will raise the 
ejector rod. When the lever Is r eleased, 
both the lever and ejector rod should snap 
back to normal. If the action is s luggish, . , • 
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.•. lubricate and free all moving parts in 
the ejector assembly according to the lub­
rication chart. Don't forget to check the 
other ejector rod action, also. 

The Inner rotating socket and pawls will 
give trouble occasionally. This usually 
happens if the hoist should operate with the 
upper end loaded. When this casu:ilty oc­
curs, . .. 

• . . the fuze pot descends faster than t he 
proj eetlle. When they r each the bottom of 
the hoist, ... 

. . . the projectile smashes into the ruze pot, 
damaging the inner socket and knocking the 
pawls out or shape. So, inspect the pawls 
every day and, if necessary, repair or re­
place any damaged parts. 
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At the upper end of the hois t the daily check 
includes checking the spring in the connecting 
rod. Remember, if this spring does not 
function properly, the starting valve will not 
be locked in neutral by the interlock mecha­
nis1n. 

To check its action, depress the foot pedal . 

This should cause the interlock crank at the 
control unit to move all the way over to the 
r ight stop pin. At the same time, •. . 

. . . the connecting rod should pull out of the 
spring cage approximately three thirty­
seconds of an inch. 
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Now, ease up on the foot pedal. This should 
cause the rod to go back into the spring cage. 
If the rod sticks, ... 

. . . lubricate the spring cage while you work 
tile rod up and do"11 with the foot pedal. 
Repeat the operation several times. 

TI1e upper doors and door latches should 
also be checked for proper opcrntion in 
the following manner. 

Depress the foot pedal and open the door. 
when released, the door should close smartly. 
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Now, to test the latches, depress the foot 
pedal and open the door. Then, release the 
foot pedal and ease the door closed Wltil it 
rests against the door l atch. Now, If you 
r elease the door ... 

. . . it should overcome the resistance of the 
· latch and close completely. 

If the action is sluggish, lubricate the neces­
sary points at the door hinges and latches 
according to the lubrication chart. Of course, 
check both the inboard and outboard ctoors 
m1d door latches. 

The rollers for the power and faze-setting 
chains should be checked every day and 
kept well lubricated. To do this, ... 
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. . . operate the chains in manual and apply 
the lubricant with a brush as the chains 
move. Be sure to lubricate the entire length 
of the chain. 

DAILY PHASE 2 

Now let 's consider the second item on the 
daily checkoff- check system for proper fluid 
level. The correct level Is anywhere between 
the two petcocks on the right-hand side of the 
tank. Open the two petcocks to check for the 
correct level. 

DAILY PHASE 3 

Now for number three- test oper ation of the 
hoist. Make the test in manual opei-ation 
first, ... 

. . . because, the control cams and clutches 
sometimes jam due to insufficient clear­
ances. So, they should be checked in manual 
before operating the hoist in power. Here's 
how. 
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With the hoist empty and with both lower 
doors fully open, operate the hoist through 
two cycles in manual. 

Then, close and latch both lower doors and 
repeat two cycles in manual. If the fuze 
pots pass the cams without im indication 
of binding, ... 

. . . there is adequate clearance on both sides 
of tfle clutch teeth and the clutches will not 
jam if the hoist is operated correctly in 
power. 

If the fuze pot jams while attempting to 
ride over the control cam, re-adjust the 
lower end control gear as explained in the 
chapter on adjustments (chapte1: 27). 
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Our next step is to test the hoist it1 power 
operation, With the electric motor off, 
place a projectile in the inboard fuze pot ••• 

. . . and ease the door closed so that it r ests 
on the step of the door latch. Now turn on 
the electric motor . A cycle should not start 
with the door in this postion. -

Now, close the door completely and the 
hoist should make a cycle. Leave the pro­
jectile in the upper end, because, . . . 

. . . we next check the inter lock mechanism 
which functions when the upper end is loaded. 
To check this mechanism, ... 
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... place a projectile In the lower outboard 
flight .. . 

. . . . and close the door fully. 

The hoist s hould not make a cycle, because 
the first projectile is s till In the uppe1· end, 
and the starting valve Is locked In neutral. 
Next we check ruze setting. Stop the electric 
ntotor, ... 

. . . and remove the projectlle from theupper 
end. Check the setting on the fuze with the 
reading on the fuze-setting indicator regula­
tor dials. They should correspond if the 
!uzes are being properly set. If not, the 
!uze-setling mechanism must be adjusted 
as explained In the chapters on adjustments 
(chapters 27 and 28). 
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Set the fuze of the projectile at SAFE and 
return the pr ojectile to the upper handling 
room through the powder hoist for s towage. 

Now, having checked automatic starting and 
fuze setting on the inboard s ide, we go through 
the same steps for t he outboard side. 

Okay, this completes the daily checkoff. The 
weekly checkoff is nc,d:. 

WEEKLY CHECKOFF LIST 

The weekly checkoff includes 3 major phases: 
1. Thorough lubrication, 
2. hoist drills, and 
3. instruction periods. 

WEEKLY PHASE I 

In making this thorough weekly lubrication, 
follow the appropriate charts. These will be 
found in the back of OP 735, and are also 
posted near the hoist aboard ship. So, it is 
not necessary to detail the lubrication pro­
cecttu·e here. 
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When lubricants recommended by the Navy 
are not available, use only approved substi­
tutes. These s hould be replaced with the 
prescribed lubricant as soon as possible. 

When lubricants are changedtomeetextreme 
changes in temperature they should be re­
placed with the correct lubricant as soon as 
conditions are normal. 

WEEKLY PHASE 2 

Hoist drills may be held as often as ad­
visable, but never less frequently than once 
a week. 

WEEKLY PHASE 3 

Instruction periods should also be held at 
least once a week so that each ct·ew member 
can perform his duties correctly and smartly. 
Simulate casualties and practice immediate 
action and remedies. 

NS 
........ 
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QUARTERLY INSPECTION 

A q_uartel'ly inspection of the entire hoist 
mechanism should be made for salt water 
corrosion. Be :>-ur e to inspect the control 
unit. This is done •.. 

. . . by removing the top cover or the control 
unit and looking for signs of corrosion. H 
t r aces of s ludge are found, the entire system 
must be drained, flushed, and r efilled. The 
extent of corrosion will deter mine whether 
the unit s hould be disassembled :md over­
hauled. Every effort should be made to lo­
cate and cor rect t he place of entry of salt 
water. 

Possible places of entry ar e: through the 
s eal around the output shaft where it emerges 
from the control unit; •.. 

. . . through the gasket between the top cover 
of the control unit and the control unit 
case; .. • 
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... and around the cap on the filler neck of 
tho tank. 

SUMMARY 

By maintaining all parts in proper adjustment 
and by frequent and thorough lubrication, the 
most common troubles can be fotutd and 
corrected long before they cause casualties. 

Don't underestimate the importance of proper 
maintenance. 'l'ltls is the only way to make 
absolutely certain that the hoist will be 
ready to operate when you need it. 
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