CHAPTER 16 —DISASSEMBLY AND ASSEMBLY OF THE FOOT FIRING AND

FIRING STOP MECHANISMS

We know that the high rate of fire of the
67738 can be maintained with safety because
of the designof its efficient firing mechanism.

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

Firing into the ship's structure is extremely
unhealthy for all concerned,

To prevent electrical or percussion firing
whenever the gun is pointed at any part of
the ship’s atrueture, . . .
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. . the firing stop mechanism must alsohe
maintained in efficlent operating order. The
foot firing mechanism and the firing stop
mechanism are both located in the twg
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 donot function,
or if the ship's structure is altered and o
new cam plate must be installed, these sys-
tems must be taken apart for overhauling.

These mechanisms are simple enough to
rip down, but intellizent 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 pe-
sition.  An inspection plug is provided in
the lower housing to check the position of
an indicating scribe mark on the firing stop
cam plate.

After the ingspection plug iz removed, the
permanent seribe mark (the cross withina
circle) may be seen through the inspection
hole. When the gun is trained to the secured
position, this seribe mark shouldbe centered
in the inspection hole if the cam plate is
correctly installed with respect to the train
of the mount. With the mount trained to the
gecured posgition. . .
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coWremove the electrieal firing lead con-
nection.

Remove the foot-firing treadle bracket from
the housing and slide it up out of its guides.
Disengage the jaw of the connection rodfrom
the outboard rod of the connection lever.

- Drift out the taper ping in the sleeves of
~the elevation input and firing rods.

The elevation input rod is then removed, . . .




...and the firing rod is lifted out of
sleeves on the connection lever rod.

Before we can remove the lower housing
cover, one set of grooves and an Oldham
coupling must be lined up so that the part
of the coupling connected to the cover canbe
slid outboard when the cover bolts are

removed. '

After the set of grooves in the coupling have
been lined up, the exact angle of train should
be read from the train indicator and recorded
so that it can be referred to in reassembling
the parts. Then make a pencil mark on the
eam plate through the inspection hole. The:
pencil mark will be used in reassembling
the cam plate.

Now unscrew the bolts around the edge ofthe
housing cover, . . .

268



...and slide the housing cover outhoard.
As the cover comes out, it will carry the
lower part of the coupling with it.

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

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

Ingpect the cam carefully for burrs on its
teeth or for sirns of corrosion. Clean it
and stone down any burrs which are found.
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If the ship’s structure has been altered and JI
a new cam plate must be installed, the pen- *
cil mark on the old cam plate, which hzs
been removed, should be carefully trans-
ferred to the new one by measuring the
distance of the pencil mark from the scribe
mark on the old cam plate with a pair of
dividers and laying out this distance on the
new cam plata.

To remove the upper housing of the foot
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 rack from falling out
and being damaged. The rack section is
then slipped out of the housing.

When the upper housing is removed, the
firing stop pinion should be cleaned and its
teeth earefully checked. See that the screws
holding 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 the 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. This cover
should be thoroughly cleaned with diesel
il and compressed air. And a detailed
inspection should be made of each part
mounted om 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 the inner face of the plunger lever
-carefully. If eorrosion or pitting is found, a
new plunger lever must he installed.
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Then turn the cover over and inspect & -
parts on its outer side. First, test t
tightness of the metalic packing around i
plunger lever shaft by taking up these tw
plugs in the housing, Excessive tightenin
should be avoided, in order to allow propa
aperation of the plunger lever shaft,

The bellerank, and the bolt about which i
pivots, are examined next. The bolt is e
moved for cleaning and lubrieating and then
put back, Don't make the bolt too tigh
or the bellerank will bind.

The bearing bolts on the elutch throwos
lever should be carefully checked. If cor-
rosion or dirt prevents f[ree operation of’
the lever, unscrew the bearing bolts ani
thoroughly clean all the parts. When the
bearing bolts are put back they must o
be screwed in so tightly as to preved
free operation of the cluteh throwout lever’

To get at the remaining parts in the cover
assembly that may need attention, remove
the fool-treadle guide bracket. This guidéfg
bracket is taken off after removing its mount-
ing bolts and screws.
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TD take out the plunger lever spring, remove
its keeper screw and plug. If the spring is
weak, it must be replaced by a new ane.

Then clean the bridge contacts on the elec-
trical stop switech with alcohol and with
aleohol only. No abrasives are to be used,

The foot-treadle guide bracket is then re-
placed in the housing cover by matching up
the dowels, The bracket is only temporarily
secured by screwing in two mounting bolts,
gince it will be removed later to check the
setting of the elevation input rod after
assembly. When all parts of the foot firing
and firing stop mechanisms have been care-
fully cleaned and lubricated, they must be
placed back in the housing in proper align-
ment,

To assure proper alignment of the parts in
reagsembly, the gun must be set at zeroele-
vation. The outer push rod is then replaced
in its hole in the left trunnion clip.
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To line up the firing rod rack with the.
firing stop pinion, the inspection plate ov

the firing rod lever is removed from the
upper housing. Then the housing, with rack
in place, is set on the trunnion and gﬂideﬁ]
into position by the dowels. f

Ny IsPecTionssiTe
! . REMOVED

Usging a flashlight, look under the firing lever
to make sure that the arrow on the fourth
tooth of the rack meshes with the pinion tooth
also marked by an arrow. In the insert,
with the firing lever removed, we see the
gears properly aligned. This alipnment will
agsure that the rod will not be bent and that
the plunger will alwaysbe properly positioned
on the firing cutout cam plate.

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

To assemble the parts of the lower housing,
we set the cam plate on the cam gear, mateh |
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 eam plate was
removed,
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Then, position the lower housing cover over
the cam gear housing and rotatethe camgear
to bring the penciled mark on the cam plate
in line with the inspection hole in the cover
to ensure that the cam plate is in the cor-
rect position. With the cam platelinedup. . ,

.+ .and with the jaws of the Oldham coupling
sngaged and the cover lined up over two dowel
pins, seat the cover and attachittemporarily
by screwing in two of its mounting bolts.

Onee again, check the position of the pencil
mark through the inspection hole. If this
pencil mark is centered in the inspection
hole, the cover is then secured by serewing

in the remaining mounting bolts. If the
pencil mark is not centered, the cam plate
must be repositioned properly. To do

...train the gun to center the prominent
scribe mark in the observation hole. The
train indicator is then checked to determine
how much the gun is trained off its secured
position. Let us assume that in this ecase
the indicator reads six deprees and thirty
‘minutes to left of zero. This means we
must reset the cam plate six degrees and
thirty minutes in a eclockwise direection.
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There are 114 teetharoundthe circumferenst T
of the cam gear. Sincethereare 360 degre
around the circumference of a circle, e
of the 114 teeth represents slightly ov
three degrees and fifteen minutes.

Since each tooth represents about three
grees and fifteen minutes, two teeth will
represent six degrees and thirty minutes,

which is the amount we must reset the cam
plate, So, the cam gear must be moved the
distance of two teeth ina clockwise direction,

To move the cam pgear a distance of two
teeth, we first loosen the two mounting bolts
that temporarily secure the lower housing
cover and slip the eover away [rom the cam
gear far enough to disengage the train inp
pinion from the cam gear. We assume that
the person doing this is standing on the
forward side of this assembly.

A pencil mark is made on the edge of one
of the cam gear teeth and a corresponding
mark is made on the edge of the cam gear
housing a distance of two teeth clockwise
from the mark on the gear. The cam gear
is then rotated clockwise until the marks
mateh up, changing the setting of the cam
plate a distance of two teeth or six degrees
and thirty minutes, theamount of error shown
by the train indicator.
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- The housing cover is then slipped back into
pogition taking care to mesh the train input
- pinion and the cam gear properly. The mount
ig then ftrained to the secured position to
| make sure. . .

.« fhat the permanent scribe mark is cen-
~ fered in the inspection hole. The housing
- cover is then secured by tightening the eight

mounting  bolts, With both housings in

plata, .o

I
e Afhe firing rod is now set in place over
~ fthe lower housing. . .

|

...and the elevation input rod is also set in
pl:_me over the lower housing and secured with
the two taper ping in the coupling sleeve.
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The upper sleevez on the firing rod &
elevation input rod are then slipped in pl#
and secured by their taper pins. The [ir§
rod and elevation input rod now link the 8
housings. Withthe elevationrodinplace, ..

. « .the setting of the elevation input rod mus
be checked to assure that the plunger wil
follow the gun correctly in elevation. Thi
first step in this operation is to remove thy
foot-treadle puide bracket which was tems
porarily secured to the housing cover In
two bolts. With the bracket off, . . .

.« @ scribe mark on the plunger housin
and another markonthe plunger housing guidg
can be matched up by setting the guntg
zero elevation. If the arrows on the firing
stop pinion and the rack at the trunnion elif
were properly set, these scribe marks should
also match. If the scribe marks and arrows
do not match up when the gun is at zerd
elevation, the elevation input rod has bees
incorrectly installed,. When the plunger
has been checked against elevation of the
gun and cam plate against train, . ..

. « .the next step is to replace the electrical
firing lead connection. Before doing so
clean its two contacts thoroughly with alechol.
This will make certain a secure connectior
between these contacts and the firing stop
switch.
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When the electrical firing lead s recon-
negted, .. .

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

. Jfirst, insert a test bulb in the firing
eircuit terminal as shown here. With the
firing key closed, this light will go out at
the exact instant the firing stop switeh is
opened,  With the firing key closed the gun
is trained and elevated very slowly until
the firing stop switch opens and the light
goes out. Care must be taken to stop train
qand elevation at the exaet instant the light
goes out indicating that the firing stop
switch has just been opened. To prevent
percussion firing, . . .

o.examine the eluteh throwout lever to
gee that its toe is clear of the upper clutch
lever when the foot firing treadle iz de-
pressed.  If the tos of the clutch throwout
lever does not clear, it must be filed down
until it will just slide past the upper lever,
If it is found that there is too much clear-
ance between the clutch lever toes at the
time the electrical firing stop switch opens,
a new elutch throwout lever must be in-
gtalled, The new clutch must be tested,
and excess material on its toe [iled down
in the same manner. When these tests
have been completed, . . .
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. . .we can complete the reassembly of the
lower housing. The inspection plug is re
placed. |

e et R S e L) 2 e

The foot-firing treadle bracket is secured
to the lower housing by the mounting bolts,
The foot firing and firing stop mechanisms
are now completely reassembled. We have
made certain that the mechanisms will fune-
tion smoothly, and are in alignment with each.:
other.

In addition, one final positive check of the
firing stop mechanism is made by sightingf
through the bore of the gunto seethat firing is
cut out whenever the pun bears onany part of
the ship’s structure, and that firing is not’
interrupted when the gun is clear, With the
observer sighting through the bore, the gunis
trained and elevated very slowly into all
parts of the ship’s structure. Whenever hs
sees a part of the ship's structure beginning
to cut across the mwuzzle of the gun, the
observer marks. . .

.+ .and a second observer, who is watching
the clutch throwout lever closely, notes
whether the lever was disengaged justbefore
the bore observer marked. The throwout
lever should remain engaged whenever the
gun is clear and should be disengaged just
hefare the gun bears on any part of the ghip’s
structure. Overhauling and checking the foot
firing and firing stop mechanisms inthis way
will ensure that the gun will fire rapidly
and accurately when required, and that it will
be prevented from firing when firing might
endanger our own ship and her crew.

280



CHAPTER 17 —ROUTINE MAINTENANCE PROCEDURES—PART ONE

Any mechanical device that is to be kept
running properly must be given more orless
regular care. Even an old die-hard jalopy
needs an occasional oil change, tire check,
brake adjustment, and grease job if it is to
be kept running without casualty.

The amount and kind of care given to a
mechanical device depends upon the use
to which it is put. An automobile, for
example, will usually run with a patched-
tire or a leaky valve or two. If something
fops wWrong, ¥ou can generally patch it up
sufficiently to get by for a while.

For the 5''/38 gun, however, getting by is
ot enough, Human life andthe safe transport
of vital war materials and supplies depend
tpon the precision and accuracy of this
mechanism. A makeshift or slipshod main-
tenance treatment will not suffice.

For this reason, all possible failures of
this gun must be anticipated. To keep the
fun firing they must be prevented by care-
fil and painstaking maintenance. We've
seen that this gun is a dual purpose weapon
that must function against aircraft as well
2s surface ships. To hit fast moving air
targets it must fire rapidly as well as ac-
gurately. This high rate of accurate fire
cin be made possible only by the smooth
and unfailing functioning of all its mechan-
igms and parts.




The mount is designed to provide for e

train and elevation of the gun, and is equipp
with a power drive to provide for fast g
accurate control of these movements,
power drive and the train and elevationgear.
ing must be kept in perfect working orderi

the gun is to track its high speed aeris
farpets.

A high rate of fire demands that projectil

must be supplied rapidly to the gun,
this reason, the power driven projectils
hoist must be kept running smoothly. '

Largely responsible for the gun's ability to
fire rapidly is the automatic operation of
its breech mechanigm, 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 firing mechanism
is necessary so that the gun can be [ired
guickly by either firing method as soon as
the breech is closed.

To assure that the standby method of per-
cusgion firing will always be available when
needed, the foot-{iring linkages must be kept
in smooth working order. To prevent firing
when the gun bears on the ship’s structure,

the firing stop mechanism must be checked

and tested,

To absorb the shock of recoil quickly and

- smoothly, and to return the gun to battery,

the recoil and counterrecoil systems must
be kept in perfect working order. Rapid
firing demands speedy recoil and counter-
recoll.

If the projectile is to hit the target, the
gights must be frequently checked and ad-
justed.
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This gun will function without failure

if all of these partsare correctly malintaing =
Periodic maintenance involves svste
checking and testing of the operation §
each of these mechanisms, periodie overha
to clean and inspect their parts, and i
correction of any malfunctioning and mal-
adjustment that may be discovered.

To assure thorough coverage of each mechan
ism, maintenance has been reducedtos
routine procedures. On each ship thesepro-
cedures are indicated and thoroughly cavem’;
by echeckoff lists. If these checkolf lis
are used properly, which means taking u
each step listed, in order, doing it carefully
and checking it off on the list as complet
every mechanism will be maintained in go
working order and the gun will functi
properly.

r'lr‘t PROCE DU RES

Let'a study, first, the tests and procedure
that are covered by the daily checkoff 1i
and must be carried out every day to exerci
the gun and to make certain that it is ready
for combat.

TRAIN AND
FLEVATION MOTOR

All the gun's electric motors mustbe checked
daily to see that they run smoothly and
quietly. Turn them on one at a time. In-
clude the train and elevation power drive
motor, . . .
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« « «the rammer motor, . . .

...and the projectile hoist motor. Investi-
gate any excess'vibration, scraping, clatter-
ing, and grinding. These mean trouble.
Each of these motors drives ita reaspective
mechanism through a hydraulic ayatem. Ohb-
viously their force cannot be transmitted
hydraulically if there is insufficient oil in
the systems. To see that there is enough
i1 PR

.« .check the oil level in the reservoirs in
each of the three hydraulic systems. The
oil level in the projectile hoist tank should
be maintained between the two petcoecks lo-
gated on the tank.

There is sufficient oil in the rammer res=-
ervoir if it leaks out when the inspection
plug is loosened.
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The oil level in the power drive expansii.
tank should be about half way between th
minimum and maximum limits indicateddT!
the gage glass after the motor has bes i
running for a few minutes. With all el
motors warmed up and running smoothl e
and with oil in all the hydraulic system
the next step is an operational test of thes

drives and the mechanisms which they op
erate. Before testing the operation of th
train and elevation power drives, . . .

. . .make sure that the centering pin is
80 that the gun can be trained,

See that there is no cbstruction in the ling
of fire or any in the path of the gun its
that will prevent free train and elevation.

See, further, that the gun pit is clear
obstructions so that the after end of the
will not be jammed in elevation.
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Then, to0 make sure that the drive iz not
ingured by frozen gearing, set the train and
Eievatmn selector levers to manual and
,Exarmse the gun through a limited arc by
manual control. If the gunmovesireely, . . .

Lotest elevation and train in both low and
Hgh speed local power control. While doing
this, drive the gun through full ares of train
id elevation fo test the automatic limit
dtops,  Be sure that this power operation is
smooth and uninterrupted.

f Firally, test elevation and train under auto-
matic control to check signal transmission - Tl P TER
from the computer to the gun.

If the 5"'/38 were merely a saluting gun,
il we would have to do is maintain it well
tough s0 that it would make lots of noise
when it was fired. But since this gun must
lire its projectile so as to hit and bring
down the enemy, we must make certain that
it obeys, accurately, all the signals trans-
mitted to it from the eomputer. The com-
uter is part of the fire control system and - :
iakes all the fine calculations that are in- i el -
‘wilved in aiming the projectile accurately, - ' .
(ind franslates the results of these ealcula- -
,t_mns into train and elevation of the gun,
elevation and deflection of the line of sight,
%mﬂ correct fuze settmg for the projectile.
| Toassure accurate fire,

COMBUTER m., S e
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. .4 daily transmission check must be
to see that the gun receives the comp
signals in train, elevation, sight angle,d
flection angle and fuze-setting, With'
mount operating smoothly, the next ste
to check the operation of the mechanism
the gun itseli. Before doing this, see fi
the hore is clear.

Also, see that the space between the sl :
rear plate and the breech housing
clear, . . .

Y SAFETY
“LINK

. .and that the safety link is disconnects
and secured in its unlocked position soth
the gun can recoil freely when it is firel
When these precautions have been tak
the operation of the breech mechanism
the rammer should be tested.

The operating spring chain connectors shoul
be inspected frequently. Vibration tendsf
loosen its securing screw, and if the scra
comes out the spring will be disconnects
and will result in failure to close thebreeck
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Exercise and check the action of the breech-
pluz.  Lower it part way with the hand-
aperating lever. Lowering it all the way
would cause it to latch. Easetheplug up with
the lever to see that it works freely. Then
raise and lower the plug in this manner,
cgeveral times to exercise it and make sure
‘that it does not stick. Then, to test opera-
tion of the rammer, lower the plug all the
way until it is latehed by the extractors.

Be sure to lateh the hand-operating lever in
its secured position after lowering the
Splag; .

.01 it may do this!

; - Tg exercige the rammer, hold the interlock
lateh retracted with a screwd,river or other
.;aul and with the rammer motor running, . . .
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.« .,run the spade back and forth 4 i

fifteen times by pushing the rammer ope t:;
ing lever down to the ram position and tim th
raiging it all the way up to the manualree
tract position. This will warm up the hﬁ‘ ﬁ
draulic fluid. i
i cl
To test the working of the rammer an :%

the breech mechanism in relation to ea
other, seat a test case part way into th
chamber over the lowered breechplug a ]

with the interlock latch freed, . . . %

ﬁ[

-..ram the test case. The breechpl
should rise smartly to its closed position
Ohserve the movement of the rammer Epadﬁ
to be sure that it rides up freely asthe
breechplug comes up. If the breechplug doe%;
not operate properly, the operating sprin
requires immediate adjustment by a metho
we shall discuss later.

Inspect the hbreechplug guide plates Eué
buttress grooves carefully. They must be
kept clean and well lubricated. Inlubrlﬂatqut.
the plug, be careful to keep grease off ther
firing mechanism, ‘

g_
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-

Before leaving the breech mechanism, check
the position of the cam plate retractor. It
should alwavs 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 goesz into action. When

the loading mechanisms have Theen
checked, . . .

. othe sights must be exercised and checked
to ensure accurate aiming of the gan. Operate
ihe sight-setting mechanism through its full
arcs of elevation and deflectionto ensure that
lubricant will he ecarried uniformly over
all the gearing.

Inspect the telescopes. Clean their lenses
with lens paper. Inspect the ray fIilter
sglectors and eve buiffers. Having made
sire that thegun canbe loaded and aimed, . . .

coaour next daily check is to see that it
tan be fired, We start with the firing
mechanism. BEach day replace this mechan-
ism with a cleaned and overhauled spare so
that the one that has been in use canbe
eleaned and overhauled without putting the
gun out of commission. With the spare in-
gtalled, . . .
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. .check the electriecal firing circuit -
a test lamp to make sure that current 8¢
being delivered to the firing pin. With
firing keyclosedthe lamp should light
one lead is held against the firing term
and the other grounded to the gun.
test should be conducted. . .

. « .on motor-generator circuit. . .

.« «and on local battery, With current bei
supplied by either circuit, the test la
should glow brightly when on the motor
generator circuit and dimly on the 1
battery circuit. If it does not, trouble i
indicated in the firing circuit.

If a megger is available topside, test the
insulation of the firing mechanism. Attach
one lead of the megger to the firing terminal
and ground the other lead to the gun. When
the handerank is turned the megger should
read at least one megohm., If the reading
is lower, the insulation should be checked
carefully to locate the partial ground. The
most common place for trouble to oceur, ..
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+-.5 in the firing lead. Look this over
carefully. 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 a new
‘one. Having made certain that the electrical
fiving circuit is in good condition, . . .

.« -make a quick check of the foot-firing
- mechanism. With the gun pointed in the
- tlear, depress the foot-firing treadle, When

you do so, the clutch throwout lever should
- engage the upper clutch lever to rotate
~the firing rod.

~ Next, test the firing stop mechanism by
r training the gun to a blind spot on the ship

aru:i depressing the foot treadle. If the

clubeh throwout lever is disengaged from

' the upper clutch lever when you do this,
| the cutout mechanism is functioning pmperly

Now, take a look at the lighting eircuit.
Inspect the leads for cracks and worn spots

in the insulation. Be sure that all lights
function amd that all the leads are secure.
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Our next daily check concerns the counter
recoil system. As indicated on the instr
'FJﬁf-“Eifgu‘Ffi'E J}I_F! LVE: tion plate, the pressure in the counterrecs
M MUST BE F”-.LEF' F|“r-|r- . . ) air chamber should not be E.IICI-WE}C{ to d ;
below 1,450 pounds per square inch. If ity
legg, the pun will not be returned to batta

T0 REPLENISH. ’ at the proper speed, and the rate of fire v

WHEN Giu:E IND -".!.TFS Mruluuu P"E“EURE be slowed down l

The counterrecoil chamber air pressuref
indicated by the gage, To check this pres
sure, make certain first that the plug sealirﬁ
the airline connection is tight, and then op

the air walve. After reading the pressuré
close the valve to prevent air from leakin
out through the gage. Release the al
between the valve and the gage. . . '

AR LINE Sl #
CONNEGTION . : . GO

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

;-i
|
|

In checking the gage for air pressure in th
counterrecoil chamber, compare the pres.
sure reading with that recorded on th
previous day. Tap the gage gently to ma
sure it has not stuck. Temperature varia
tions from day to day will cause sligh
changes in the gage pressure. But con-
sistant dropping inpressure indicates leakage
and should be investigated.
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I the air pressure is below 1,450 pounds per
square inch, recharge the system to bring
the air pressure up te 1,550 pounds per
~ square inch in the manner described in our
discussion on the Disassembly and Assembly
of the Recoil and Counterrecoil Systems
{chapters 13 & 14),

We've seen that oil leaks can occur in the
differential aystem. The oil supply in the
differential eylinder, therefore, should be
checked daily by measguring the protrusion
of the differential plunger. When the dif-
ferential cylinder is full of oil, the endof the
plunger is flush with the packing gland nut.
As the oil supply diminishes, the plunger
moves outhoard beyond the packing gland.

Never allow the oil supply to become so
law that the plunger projects more thanabout
two and one-hall inches beyond the gland
mit. Compare the measured position of the
differential plunger with that recorded on
previous days. Should there be a noticeable
difference from day to day, leakage of oil is
indicated and should be investigated and
corrected,

[f the gun mount is fitted with a gas ejector,
all water must be bled from the gas ejector
adr line system daily, and the alr pressure
checked by reading its page. Pressure in
this system should not be permitted to drop
‘below 65 pounds per square inch.
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The final daily check is to test the operall
of the projectile hoist, first manually,
then under power as outlined in your s
of the hoist mechanism. Run up twoor thre |
rounds of drill ammunition. At least twog
these should have dummy fuzes for a fuzg
setting check.

Many parts of the gun and mount re
daily lubrication. To be sure that none ¢
these parts are missed, follow the dail
lubrication chart ecarefully. Always us
the lubricant specified in the chart.

In spreading lubricant over large surfaces
such as the breechplug guide plates, a brus
or clean rag should be used. Cotton wasit
would leave lint to foul up these parts, 3
fingers would leave perspiration to co
the highly polished metal surfaces.

When all the daily maintenance routines hav
been completed, check to see that the nost
cap wrench, grommet knife, fuze wrench
and tank wrench are all on hand in thei
proper locations in the magazines, ha ;
room, and at the gun.
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In combat, there isn’t time to look for tools.
Check the ready tools to be sure that they
are all present. These should 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.

noe each week, in addition to the pro-
pedures of the daily checkoff list, the recoil
gylinders must be filled or primed in the
pragence of the division officer. Follow the
procedure of filling and venting given on the
instruction plate secured to the slide.

If the gun has not been fired, a positive
¢heck of the firing mechanism should be made
by firing drill primers. At least three drill
primers should be fired to check percussion
- firing, local battery electrical firing, and
- motor-generator electricalfiring. Theprim-

#rg dare inserted in a test case which should
be seated in the chamber and rammed manu-
ally to elose the breech, Ifany of the primers
'~ fail tofire, a thorough check should be made of
the firing syatem.
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Test the action of the foot-firing mechanigy O
See that it works smoothly and is well luhr}é“' i
cated, An excess of lubricant should 2?]:
avoided in the lower housing because it rnaﬁ t
foul the contacts of the electric firing sty I
switeh and interrupt electrical firing.

L T e S e T e

Make sure that all the wiring clips on
firing lead are tight, and check carefully
see that the lead is not broken and that it
insulating covering is not damaged. Whenthl
testas of the electrical firing circuits hav
been completed, be sure to leave the firi
circuit selector switch on motor generator

To protect the surface of the gun bore fro

pitting and corrosion, it should be sponge
out weekly with clean towelling wrapp

around the bristle bore sponge,

After cleaning, a film of protecting oil should
be deposited on the bore by running an oil-
soaked cloth through the bore withthebristle
Sponge.
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In addition, after 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 topro-
tect it from corrosion and finally, inspect the
bore by passing a bore gauge. If the gauge
will not pass, copper restriction should be
removed with a wire brush. Be very careful
to use the brush only in the vieinity of the
copper deposits. Otherwise, you may seratch
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, . ..

+« .18 the forward trip plate bearing. It must
be checked earefully for corrosion, particu-
larly in open mounts where it is exposed to
galt spray. If the trip plate shows any tend-
ency to stick, remove and clean this bearing.

When the bearing has been removed the trip
~plate ean be pulled out for cleaning and lub-
rication before reassembly in the slide.

- A monthly checkoff list includes a number of
major maintenance operations which mustbe
carried out to keep the gun operating
- smoothly. Some of these operations would
Involve disassembly of major units on the gun.

A
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The gun and its equipment must not bep T
out of commission without specific permis &
sion from the punnery (weapons) officer
When this permission is granted and the g}s:
is put out of commission in order to dis

agsemble parts as required for monthf
operations,. . .

. .the disassembly must be carried out soas
to decommission only one gun at atime. Thir’r
will prevent the ship from being caught with-

out defenses if a surprise raid oeeurss

In order to conform with these requirementss
the monthly checkoff list is divided into two
parts., The firast part concerns those opera-
tions which can be carried out at sea, These
are operations which require only mmuvg
disassembly and are of such a nature thad%
the pun ecan still be fired on short notice
The second part of the monthly checloff 11313
deals with operations that can be carried Cllf'rr
only when the ship is in port, because they

involve major disassembly that prevents thﬂf_
zun from being used. |

!

The first of the monthly procedures that canf'g
be carried out at sea is adjustment of the'i
operating spring to ensure smart hreechplugi
action. This should be done even if the ad-
justment has been made as a resultofa I:Ia]lj'!
check and even if thebreechplug is apparently
functioning properly. Keeping the breechplus.
lowered, as is customary when the ship is in
combat, and for thisg reason it should be ad-
justed very carefully.
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i To begin this adjusiment, place a test casein
the chamber and ram it into the gun.

Asg the breechplug rises to wedge the case in
the chamber, it will 1lift up the rammer spade.

Lower the breechplug until there iz a clear
space hetween it andthe bottom of the rammer
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
aperating spring must be taken up. To ac-
complish this,. . .

anm



. . .compress the spring by lowering the
breechplug part way with the hand-operatisg
lever. Insert the block and rod in the afiess
end of the spring housing to hold the sprint

key and raise the breechplug to slacken e
operating spring chain. i

Remove the cotter key and pull out the pin ths ;
connects the operating spring chaintothe rod

: .'>l-|||.|I
o '

i ‘2
r T . J

Take up the operating spring rod one ha
turn. Then reconnect the rodand chain o th
the breechplug operation may be checks
again.

Once again, test the breechplug action. If 15
plug does not close completely and push i
rammer spade all the way up, there is o
viously not enough tension on the spring
Continue to take up on the rod one-half tus
at a timeuntil the breechplug closes proper
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When the operating gpring hasg beenadjusted,
freshen up the “‘breech closed’” index mark.
This iz a red line painted onthe right breech-
plug zuide plate to make [or easy spofting
of breech closing f[ailure in the event of
casualty.

Freshen up also the “*in battery’ index mark
that 1s painted aeross the housing and slide
just forward of the projectile guide. This
line facilitates easy spotting of failure of
the pun to return to battery.

The train and elevation indicators must be
thecked for accuracy. To check the readings
of thege indicators againsgt the train and ele-
vation of the gun a measuring device called
& bram bar is used. All of the five-inch guns

on ships use the same tram bar for this

check. Ingide the cover of thetrambarbox is
Hgted the correct indicator readingsfor each
of the guns. It may be that after the gun is

dired the reading will have changed slightly

and a later and more correct reading recorded
in the bhattery log. To check these readings

dn elevation,. . .

.. .the pin ends of the tram bar are inserted
i two tram blocks, one on the left carriage
pheek and the other underneath the slide.
Elevate the gun until an index on the tram
plinger matches an index on thetrambarrel.
At this point,. . .

303



J04

. . .the elevation indicator reading shoul
correspond with the angle of elevation re
corded for this gun on the box cover. If &
readings do not agree, the elevation indicaty
dial should be reset to make them correspond

The train indicator is checked in the sam:
manner by inserting the pin ends of the trag
in the blocks on the base ring and stand. The
mount ig trained until the indexes onthe trae
plunger and barrel are lined up, at whic
point the reading on the train indicator did
should eorrespond with that recorded for th
gun on the box cover.

Check the sights for lost motion inthe manner
we have already described. The sight dialg
and telescope prisms should respond im.
mediately to movement of the sight angleand
deflection handwheels. Lost motion discov-
ered here may, as we know, make necessary’
disassembly of the sight-setting mechanism.’
Do not attempt this without specific per-
mission [rom the weapons officer.

Also check for lost motion in the train and
clevation gearing systems. If there isany lost’
motion in these systems check each gear
train for back lash and correct any that is?
found,



Cheek the training stop buffer. Be sure that
the securing bolts are tight and inspect the
plinger packings for leakage, The oillevelin
the buffer should be up to the inspection
plug:.

Check the train input to the roller path com-
pensafor by comparing its reading with the

- actual train of the gun.

Totest the fure setter run several drill pro-

jectiles having dummy fuzes up through the

arojectile hoist. The test shouldbe made over
a full range of settings. Inspect the fuzes
pfter the projectiles have come up to he sure
that they ecorrespond to the setting on the
lize 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 intothe case.
Be sure that the cork is not broken and that
it iz of no greater diameter than the bore of
_ﬂle cun, Defective corks should be removed
and replaced. See that the casge iz free from

dents which might jam the gun in aetion.
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Inspect the ready-service projectile for sige |
of corrosion. iy

Follow your monthly lubrication chart care
fully. The points requiring monthly lubrics
tion are the heavy gears and bearings whig
take most of the welght and thrust ofthe sup
Their proper lubrication is most important
Don’t overlook any of the points specified it
the chart. One point thatis sometimes easyti
overlook. . .

. .is the grease fitting for the gun bearing
In enclosed mounts, this fitting is located ai
the end of a copper tube underneath the for-
ward position of the housing.

AFTER  TRIP -
L PLATE: BEARING : The after-trip plate bearing is ancther ime
SR ; portant point. Its lubrication will help to en-
sure proper functioning of the foot-firing
linkage.
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We have now completed the daily, weekly, and
monthly maintenance procedures whichcanbe
carried out at sea, Follow these procedures
carefully and you will be assured ofa weapon
that not only functions smoothly, but that iz
also ready when needed to strike against the
BHENTY.
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CHAPTER 18 —ROUTINE MAINTENANCE PROCEDURES—PART TWO

i

A
e R

Having observed the seagoing maintenan
procedures for the 5"/38 gun, you may |
getting the idea that we are dealing withi
delicate, temperamental weapon that wa
work unless it is constantly coddled, adju stel
tinkered with and cared for.

This is npot true, of course, We have seeni
our stul:lf,r of ﬂ'llS gun, so far, that it is tlﬂ'ﬁ'_
rugged and precise. The purpose of mainte
nance is to keep it that way, A weapond
which so much depends can never be card&
for too carefully or too often.

For this reason, when the ship is in port o
an upkeep period, we take advantage of th
fact by making further maintenance checks-
operations that camnot be carried on at sg
because they require that the gun be put ol
of commission for too long a time. Therean
renerally four of these routine proceduresic
port which are carried on in addition to th
regular maintenance routine:

1. Owerhaul and the breech mechamsrg

2. Run the gun in battery

3. Change the oil in the differential oy :ﬁ
inder l

4. Boresighting (not discussed in
baook)

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



And we have studied the methods used to ad-
just the tension of the operating spring when

the mechanism has been reassembled. (See
chapter 17.)

The second operation—running the gun in
battery—is carried out by elevating the gun
and permitting the barrel and breech housing
tn fall back within the slide by blesding the
compressed air from the counterreceil air
chamber.

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

The gun should be run in battery several
times by alternately foreing air into the cham-
ber and bleeding it out, This works lubricant
Jinto the housing bearings and exercises the
moving parts to free any that may have be-
come frozen.
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When the barrel and breech housing ms
hack the weight is shifted aft and the gunl
unbalanced. This shifting of weight mightr
sult in the gun elevating violently, and col
cauge serious injury to personnel. For th
reagon the Bureau of Naval Weapons recon
mends that the operation of running the g
in hattery be carried out at the maxim®
elevation of 85 degrees. In this position i
gun is against the elevation stops and u:x‘
elevate no further,

But running the gun in battery at 85 degre:é::
presents a few problems. For example, Wil
the gun in this position, it iz impnssibla%
read the air sauge located underneath &
breech housing. Also, if aline were runto
counterrecoil air line connection, it wouldl
sheared off when the pgun was elevate

The Bureau of Naval Weapons solved the%
problems by means of 2 special adapter whid
can be mounted on the safety link brackeé
This adapter is fitted with an air press

gauge and a wvalve for controlling the Supp};e
of compressed air, It is also fitted w1ths,.
bleeder hole to permit bleeding the air fruﬁ's
the counterrecoil air chamber. r

I
|
The compressed air forthisoperationis 511:4
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,
make sure that the safetylink isdisconnected
g0 that the breech housing will be {reeto run
aft in the slide. Then, check to see that all
power controls on the gun are set to manual.
It is also wise at this point to place a block
of wood in the slide so that there will be
no metal to metal contact if the gun should
eragh back against the slide,

Set the cam plate retractor to AUTOMATIC
g0 that the automatic operation of thebreech-
plug can be tested after the gun is returned
to battery, During these operations watch
carefully to gee that the air line to the coun-
terrecoil chamber does not become fouled,

After thishas beendone, we install the adapter
by bolting 1t to the safety link bracket which
i aft of the rammer control shaft, Make
eertain that the counterrecolil air line con-
nection is pointing aft in accordance with the
instructions on the adapter.

Next, hook up the air supply line to the for-
ward connector, and attach the short line for
the counterrecoil connection to the after con-
pector. Note that the forward connector is
drilled with a bleeder hole. See that thishole
i5 closed by serewing 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
firing mechanism from the breechplug. The
remove the breechplug shelf extension b
unscrewing its securing bolts.

We are ready now toattach the air supply 1 i
from the adapter to the counterrecoil airling
connection. Te do this, we must remove the
plug from this connection. Before removing
the plug, however, be very sure thal the coun-
terrecoil chamber air valve is closed’

If the valve is not closed, the air pressue
behind the plug might blow it out after yo
start to remove it,

Returning now to the top side of the breect
housing, pass the air supply line down aft g
the breechplug., Before connecting this line



.. .the entire air supply line system must be
blown out to prevent the introduction of dirt
or moisture into the counterrecoil air cham-
ber. The blowing is done by opening the air
valve on the adapter and then, with thebleeder
hole closed, opening the air supply valve to
Hlow all dirt and moisture from theairlines.
Having done this, shut off the air supply valve
cand the air valve on the adapter.

The line can now be hookedup tothe counter-
recoil air line connection.

Open the counterrecoil chamber air valve
while it is still accessible. Two or three
turng are required to open the valve. It must
be opened now because its location in the bot-
tom of the breech housing prevents il lrom
being reached after the gun is elevated, The
dir pressure in the counterrecoil chamber is
' held in only by the closed air valve on the
adapter. Since we are able to control boththe
bleeding out and the charging of air from the
adapter,. . .

e can elevate the gun to its maximum
position of B85 degrees in order torunthe gun
in battery. As the gun is elevated, watch
the air supply line tothe adapter to make sure
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
Fiolently and to injure anyone who got in the
way.
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]
air supply line fitting. F;.!

EBleed the air slowly by opening the air vale
on the adapter watching the pressure d '-5.
on the pauge. If the zun has not run outd
battery when the air is exhausted from th
counterrecoil chamber, close both the ai
valve and the bleeder hole.

Then rock the pointer’s handwheels tojar th
cun looge. Stay clear of the breech housi
while doing this. It may fall rapidly when th
jam has been Ireed.

With the gun in theposition of extreme recol
c¢lean and lubricate the exposed parts of th
slide and the breech housing. . .
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.. .and the exposed forward endsofthebear-
ing strips. Dirt and gummy deposits onthese
parts will prevent the breech housing from
moving freely within the slide during recoil
and counterrecoil. Remove all gummy depos-
it from these parts, inspect them carefully
for burrs or scratches, stoning them downas
required.

To run the gun back into battery, lirst make
sure that the bleeder hole on the adapter is
closed and open the air supply valve. Then
open the air valve on the adapter to charge
fir into the counterrecoil chamber. Charge
the air slowly and carefully, watehing the
pressure rise on the air gauge,

Rin the gun into and out of battery in this
manner several timestoworkinlubricant and
{0 make certain all parts function smoothly.

Ag the gun is run in to battery with the cam
plate retractor set to AUTOMATIC, the
breechplug should lower smoothly and latch in
ihe open position.

315




316

When the gun is operating smoothly, runl
back in battery, building the air pressureup
1,550 pounds per square inch. Then close
air valve on the adapter, shut off the i
supply,. . .

- . .and secure the safety link to lock i
gun in battery. Then depress the gun to zen
position so that you can get al the bottom
the breech housing to close the counterreos
chamber air valve.

With the valve closed, bleed the air pressu
out of the line from the counterrecoil airl
connection. Remove the line and replace th
plug, Check the reading on the counterreca
air gauge to make sure that the pressure i
up to 1,550 pounds per square inch,

After removing the adapter, replace il
breechplug shelf extension and the firin
mechanism. '



If your ship does not have an adapter aboard,
and unless  Lype comunander's or  other
ingtructions direct otherwise, at the dis-
cretion of the weapons officer the gun can be
run in battery at a lesser angle than 85
derrees in order to get at the air controls
underngath. When this is done, the proper
gafely precautions must be observed. The
rear end of the slide must be supported by a
heavy wooden block inserted between the slide
and the mount platformto prevent flurther ele-
vation of the gun, With this precaution, the
air supply line can be connected directly to
the counterreccil air line connection, and
Ahe gun run inand out of battery in the manner
we have already described using the bleeder
and valve on the air flask.

We are now ready totake upthe third mainte-
nance procedure in pori—bleeding the dif-
ferential system. This is done to see thatthe
- plunger is not frozen, that the packings are
- not leaking, and to inspect the oil in the dif-
ferential eylinder.

With the gun at approximately zero elevation,
the differential eylinder is readily accessible,
‘and the oil can be bled out with a bleeder
tuba,

With full air pressure in the counterrecoil
chamber, the plunger should move out freely
a5 the o0il iz run out. Any sticking should
be investigated. When the plunger is fully
extended and all oil bled from the system, the
air should be released [rom the counterrecoil
thamber before refilling the differential cyl-
inder, The heat of frietion developed during
the pun’s operation sometimes causes
gummy deposits to form in the cylinder. The
il 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 around the plunger.
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The time spent in carrying out these main
nance procedures thoroughly and carefd
when the ship is in port, will pay large dif
dends in the form of smooth operation off
gun when it is returned to combat de



CHAPTER 19 —OPERATIONAL 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 whichthe

un is capable, so long asthe enemyis within
range. :

The gun erews are constantly drilled inload-
ing, aiming, and firing; and the gunner’s mate
spends endless hours maintaining, checking,
and testing. The purpose of this intensive
training. . .

.+, 48 to make certain that each gun will
function smoothly and effectively in combat.
When the enemy is spotted, the fire power of
pach gun is vitally needed. Enemy alrcraft
must be fired upon as soon as they are within
range of this far reaching gun. Sincethe field
of each 5''/38 is limited by itspositionon the
ship, it is extremely important that every
single pun must go into action and must be
kept in action. For this reason, the gunner’s
male must be an experttroubleshooter, ready
to eope with any casualties which may oceur,

In the event of casualty, youw'll have to think
and act automatically to get the gun firing
again in the shortest possible time,
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In a properly maintained gun, the major
of casualtiesthat dooccur are causedby can W
lessness on the part of the gun crew, orl
mechanical failures resulting from bres
or weakening of parts, or from the intrody
tion of foreign matter. We shall concernoy
selves mainly with the cause and correcis
of thoge casualties that result from mechs
ical failure in the gun and mount assemblis
paying particular attention to those whi
result in failure to load and fire the gu

One common casualty is misfire which mays
cauged by a defective firing system or mech
anism or by defective ammunition.

e = L

Another common casualty is failure to ¢l
the breech because the plug is not raisd
fully.

A third cause of casualty is stoppage inth
rammer mechanism which prevents prope
loading of the round into the chamber
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| We shall consider, also, leakage in the re-  RCANSELTRNACRNCISIINERINCACIO} 18
eoil or counterrecoil system which will cause
these movements of the gun to be violent and
may result in damage to the gun and mount,

Two serious casualties may be caused by bro-
ken extractors. The breechplug will not be
latched in the open position, and the fired
rase will not be extracted. Whena fired break-
down oceurs, our first concern ishowto keep
the gun firing during the enpagement. Con-
sequently,. . .

.. .we shall study first the steps to be taken
for immediate casualty action. We ghall dis-
cuss later how the cause of the casualty is
removed after the engagement has ended. To
pet the gun firing again within the shortest
time the gunner’s mate must know first, how
o locate the cause of stoppage, and second,
how to keep the gun firing until the attack is
over. A rapid, accurate, andlogical system is
the best assurance of calm and effective cas-
mlty actign under fire. I, with the plugin the
closed position, the gun fails to fire elec-
trically, the immediate action is to fire it by
percussion. The electrical misfire may be
caused by failure to have the key completely
tlosed. The pointer should make sure that,
when he squeezes the key, he actually closes
it,

Current for firing normally comes {rom the
motor-generator circuit. If the gun will not
fire on this circuit, the pointer should turnthe
transfer switch to local battery and again
close the firing key. If the gun still fails to
fire electrically. . .
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. .fire by the standby method, percussig
until the engagement is over. It may be the
the gun will not fire even when the nr
firing treadle is depressed. i

If the gun fails to fire either electrically i
by percusgsion, the casualty is probably faulf
ammunition. If time permits, try recockiy
the firing mechanism by pulling back ti
cocking handle with the recocking tool. The
push the treadle down again. If the gun stil
fails to fire,. . .

. .there is danger of a delayed explosiong
the round. Navy Repulations state, “‘in eves
of misfire, do not open the breech for thirg
minutes after the last attempt to fire.” This
at the disecretion of the commanding office
is not obligatory in time of action. Wha
ordered unload the cartridge and immediately
throw it over the side. Since the gun use
semifixed ammunition, the projectile will re-
main seated in the bore. To clear the borg
the projectile must be fired out through the
muzzle.

With the projectile seated in the bore, i
would be difficult to load a regular cartridge
50 a short eartridge is rammed manuallyand
fired to propell the projectile out of thebore
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If continued firing failure is experienced, re-
move the firing mechanism and replace it with
& spare.

When the gun is loaded, the firat loader looks
at the breech mechanizm. To enable him to
determine quickly if there isabreech cloging
casualty, a red line is painted on thebreech-
plug guide plate to indicate the breech closed
pogition, If the plug does not rise to this
position, the casualty is located atthebreech
mechanism. A systematic immediate action
procedure will help to locate the cause of the
trouble and te 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 canbe ralsed
to elose the breech by this action, the cause
of the stoppage is probably foreipn matter in
the breechplug guide grooves or a broken or
weakened operating spring assembly.

If the operating spring is merely weakened,
it may he possible to keep the gun firing
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 thegun
ig 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 necesgsary to resort to singl
fire operation to keep the gun in action. Fo
single fire operation the cam plate retract
must be pushed forward to the single fi
position. . .

o | Lo e e i gt

. . and the hand-closing latch key must he
engaged. . .

. . .80 that the breechplug can be raised and
lowered manually with the hand-operating
lever. A well trained crew can deliver @
comparatively high rate of fire in single fire
operation. If the breechplug ecould not bhe
raised by tapping it with the mall, attempts
should be made to raise it with the hand-
aperating lever immediately. Donot force the
plug up ifit cannot be raised witha reasonable
amount of pressure on the lever. Otherwise,
a more serious jam may result. If thebreech-
plug cannot be raised it should be lowered
with the hand-operating lever,. . .

. . .and whenthe cartridge hasbeen extracted,
attempt to ram a short round into the chamber
by hand to clear the bore. If the breech can
be closed on the short round, it can be as-
sumed that the stoppage was cauged. . .
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.. .by a damaged or oversize cartridge case.
A ecase of this kind will prevent the breech-
plug from coming up to close the breech
because the case cannot be wedrged into the
chamber. This same type of stoppare maybe
caused by defective or oversize corks in the
cartridge, Damaged ammunition isa frequent
cause of failure to close thebreech. Whenthea
defective case has heen removed, the pro-
jectile is unloaded with a short case and
firing can be resumed.

Ii the breechplug fails to close the breech
when the short round has been rammed into
the chamber, the stoppage is very probably
cauged by foreign matter or burrs in the
breechplug puide grooves. The gun will then
have to remain out of action until the foreign
matter can be removed.

It the breechplug iz found to be jammed in
such a way that it can neither be raised nor
lowered with the hand-operating lever, no
immediate action can be taken. This casualty
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 prevent movement of the plug.
The gun cannot be fired again until the cam
plate has been replaced, This will cbviously
tequire some time, and there ispreatdanger
that the cartridge mav explode inside the pun
if the gun is hot.

I this stoppage occurs when the gun is hot
and the round cannot be cleared normally
through the muzzle, place a hose well down
fhe gun muzzle and elevate the gun in order
0 keep the nose fuze cool. Also, play water
over the gun from the outside. Keep all other
personnel clear.
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Rammer failure results in stoppage beca
the rounds are not loaded into the gun
ber. The rammer will stop on the ram st
if the crosshead is binding in the crossh
guide. To keep the gun firing, the spade
be retracted, if possible,. . .

. «» .and rounds rammed into the chamber
hand until the attack is over.

If the rammer motor should stop whilea ro
is being rammed, the cause is probably dugt
to an overload in the rammer mechanism.

Start the motor withthe emergeney runbuttos
as often as necessary, to keep the gun i
action. While these are the most commo
casualties that interfere with the loading
and firing of the 5" /38, there are severa
others which may stop the gun or slow dowe
its rate of fire.



Violent recoil of the gun is caused either by
ivo low a pressure in the counterrecoil air
chamber, or by lack of liquid in the recoil
eylinders. Lack of liquid in the recoil cyl-
inders will also result in violent counter-
recoil, whereas too low a pressure in the
counterrecoil air chamber results in slow
comterrecoil. 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 extractors,
To remove the case, usethis hand-extracting
tonl, If the extractors also fail to lateh the
breechplug in the lower position,. . .

i+ it will be necessary to resort to single
fire operation so that with the hand-closing
lateh engaged the plug canbe held inthe lower
position with the hand-operating lever until
the round has been rammed into the chamber.
In the event of extractor failure, no other
immediate action is possible until the ex-
tractors can be replaced.

Since it is so important to keep each gun
punching at the enemy in the event of air
attack, these immediate actions must be taken
quickly and accurately whenever a casually
interrupts the firing of a 5''/38. The gun's
fire power musgt be kept in actlon as long as
pogsible 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 bacl i
full automatic operating order. Frequently
only a very limited time is avallable
remedial action. To get a thorough job don
tests and repairs must be done systematic
and efficiently.

W

If the gun has failed to fire electrically,

the motor-generator circuit, but could be
fired on the local battery circuit, obviou
the trouble was in the motor-generator cir
cuit, With the transfer switch set to motor
generator, and source of power to the gun
unserew the securing ring and remove the
cover plate on the transfer awitch.

This will expose the contacts. One set of thess
contacts is linked together and is connected
to the firing key lead. The set directly op-
posite has one contact connected to the lead
from the motor-generator circuit, and the
other to the lead from the local battery cir-
cuit.

HE RV e IR THY LAY *J.%h;'{ttkﬂilhﬂ'ﬁ", T

To check the motor-generator cireuit, attach
one lead of a 20-volt test lamp to the nmtm'-
generator contact and the other to ground.
Always wiggle electrical leads when testing
in order to detect loose connections. If the
lamp glows, the trouble is within the transfer
switch. With trouble indicated here,. . .
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. « .clean or repair the contacts inthe switch,
and make the test again. On the other hand,
if the lamp does not glow on the motor-
generator lead contact, the trouble isbetween
the switch and the power source. In this
CaAB8y.  »

. . .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.
Ii the lamp glows, the indication is a broken
lead between the transformer and the transfer
switeh, or a loose ground connection on the
transformer. Locate and replace the lead or
repair the looge connection, Then test the cir-
cuit again at the transfer awitch. If the lamp
did not light at the 20-volt output terminal,. . .

.. .test the power input to the transformer.
This is done by connecting a 110-volt test
lamp across the input terminals. The lamp
lighting here indicates that the trouble is a
faulty transformer which must be replaced.
Failure of the test lamp to light here. ..

.. Jndicates that the trouble liesbetweenthe
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 locate the trouble. Totest the
cireuit,. . .
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. . dirst turn the transfer switch to motor
generator. Attach one lead of the 20-volt test
lamp to the firing key contact within
transfer switch and the other lead to ground.
If the lamp does not glow, check the circuit
from the transfer switch to the power source
as previously described. Test the loeal bat-
tery circuit from the transfer switch in simi-
lar manner. If the test lamp does glow at this
point, however, power is available to the
transfer switch and the difficulty must lie
hetween the transfer switch and the firing
mechanism.

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

Then attach one lead of the 20-volt test lamp
to the firing terminal on the end of the {iring
pin and the other lead to ground. The lamp
glowing here indicates trouble in the firing
mechanism, So replace the mechanism witha
spare. Clean out any grease which may have
gotten into the breechplug. If the lamp is only
dim here, a partial ground or a loose con-
nection is indicated in the circuit. If the
test lamp does not light at all,. . .

. . .check the firing-stop switch inthe firing-
cutout mechanism. Pull out the contact plug
and connect the test lamp across its term-
inals. Then ground the firing terminal by
attaching it to the rammer cam plate or some
other clean metal surface on the gun. If the
lamp lights, the trouble is in the switch and
the firing-stop mechanism must be dis-
assembled and grease and dirt cleaned outof
the switeh. It is to prevent this trouble that
you were cautioned earlier not to use top

much grease in the firing-stop mechanism.

Failure of the test lamp to light here. ..

330



1

-y

.. .Indicates that the difficulty is either a
broken lead from the firing key to the [iring-
stop switch or one from the switchtothe 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 switch, the lamp will glow
here and the trouble can be located in the
lead to the terminal. But, if the test lamp
does not light, current is not reaching the
switch and the next test. . .

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

Pull out the switch mechanism and, with the
firing terminal grounded, connect the test
lamp across the firing key contacts. This
bridges the switch gap and, If there is no
other break in the circuit, the lamp will glow.
Trouble is therefore indicated in the firing
key switch. If the lamp does not light it is
because there is a break in the eirecuit either
between the firing key and the firing stop
switch, or between the key and the transfer
switch. To determine where the break is, we
must see if current is reaching the switch.
To do this, place one lead of thetest lamp on
one contact and the other on ground. Then
place one lead of the lamp onthe other contact
and ground the second lamp lead. If there is
i glow in the test lamp when connected to the

power side of the awitch, the trouble is be-
tween the key and the firing stop switch. If

the test lamp does not light at the switch,
no power is reaching the switch, because, . .

.. .there i8 a broken lead or loose con-
nection between the firing key and the trans-
fer switch. This can now be located and
remedied.
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if the electrical failure was in the firinz
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 2
golid packing of grease lodged in the bushing
at the forward end of the firing mechanism
chamber in the breechplug. Grease shouldbe
kept out of this space, as it will prevent the
firing pin from coming forward properly to
coiitact the primer, and may break down the
ingulation in the bushing. If the insulation in
the bushing fails, the firing pin would be short
cireuited and it will be necessary to remove
the bushing from the breechplug.

Then, disassemble the bushing to replacethe
faulty insulation parts, A systematic, step-
by-atep check of the firing ecireuit in this
manner will almost invariably locate trouble
in the shortest time so that it ecan be cor-
rected to provide positive firing action

Failure of the breechplug to close thebreech
completely results, as we have seen, either
in complete stoppage of fire, or in a greatly
reduced rate of fire. The cause of the breech-

plug fallure must be remedied as soon as
action is 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 matter
in the breechplug cuide plates may necessitate
tearing down the entire breech mechanism
- 50 that the plug can be pulled outof the guide
plates, and the obstructions removed.

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

A rammer stoppage is usually causedby fail-
ure of its hydraulic or electrical system.
In either case the mechanism must be com-
pletely checked, inspected, and repaired after
fhe engagement is over.
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We have geen that violent recoil is cau
by either lack of air pressure inthe counter-
recoil air chamber, or lack of liquid in
recoil system. SBuch conditions shouldbe re
edied in the routine maintenance procedures,
and should never be permitted to exist wh
the gun is in action.

If the extractors are worn or broken, it wil
be necessary to disassemble the breech
mechanism in order to replace them. In all]
cases where disassembly is required, per-
migaion of the weapons officer must be ob-
tained before putting the gun out of com-
mission,

We have now completed our study of the 5'' /38
gun. We have seen that it ia a ruggedly
designed, dual purpose weapon.

It can be used effectively both against enemy
aireraft and enemy surface ships. It packs
sufficient wallop to reach out and break up
plane attacks before they come in. Ithaslong
range, extreme elevating ability, and delivers
a rapid and accurate fire.
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Its dual purpose character is made possible
by a mount designed with hizh carriage cheeks
to give it the required range of elevation,
and by the gearing and power drive which al-
lows rapid elevating and training of the gun
in this mount to track its hizh speed targets.

Its extremely rapid rate of fire is made
possible only by the smooth functioning of its
many precision mechanisms. The rammer
and the breech mechanism provide for rapid
lpading of the gun. The firing mechanism
provides almost instantaneous detonation of
the propelling charge as soon as the breech
has been closed.

And the accuracy of its sights ensures pre-
cision aiming of the gun so that itsprojectile
will bring down the enemy target.

To take full advantage of the accurate, rapid
fire provided by the smooth functioning of all
these mechanisms, the gunner’s mate must
fnow this gun thoroughly so that he can main-
fain it in accurate, reliable working or-
der, , ...
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.. .and so that even in the event of casualty,
he can get the gun back into action in the
shortest possible time, and keep it in action
so long as there are enemy targets within
range.
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SECTION B—5"/38 MOUNT RAMMER—-NORTHERN PUMP COMPANY TYPE
CHAPTER 20—INTRODUCTION

This is the first of two chaptersonthe 5''/38
rammer. This film will show, , .

« o Jwhat the rammer is like,. . .

. -will identify the parts, and will also show,
in a general way,. . .

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

. . Jor when large caliber antiaircraft guns
are fired at high elevation.

That's where the 3''/38 mount rammer comes
in. Let's see what it does.

The shell guard, often called the spade, is
the moving part most readily seen. The pro-
jectile and cartridge case are placed in the
tray ahead of the shell guard.
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e HAND CONTROL LEVER

Pressing the hand-control lever down starts a
ram stroke, The shell guard starts a ram
stroke. The shell guard rams the pro-
jectile and case into the breech.

The breech block rises, lifting the shell
guard., The gun is fired,. . .

H BLOCK =

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

The latch release lever is tripped, and the
shell guard snaps down to HAM position
ready for the next ram stroke. This com-
pletes the cycle. The shell guard. . .

339



.. «follows a path that is approximately a
rectangle—first, ramming; second, raising;
third, retracting; and fourth, lowering. Now
let’s look at the rammer parts.

The cover plate isthe foundation for the entire
rammer assembly.

Counterweights help balance thegun, Remove
them and we see. . .

. . .an electric motor operating on 440-volts,
and rated at 71/2 horsepower. We can also
SEEF 3 r
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.+ @ supply tank which contains about ten
gallong of hydraulic fluid. Alsointhe tank,. . .

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

. . .i8 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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. « Jthrough the retract eylinder head, the
piston is forced aft in a retract stroke.

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

Jby means of a crosshead agsembly, Thla
aasamhl;.r is in two main parts,. . .

. . .the crosshead and the crosshead arm
which adjoins in a locking fit. The eross-
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 is assembled
about a post on the crosshead arm. This
arrangement permits the shell guard to move
up and down—. . .

.+ .down when the latch release lever is
tripped, and up when it is raised by the breech
block. It's kept raised during the retract
stroke. . .
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« .0y & cam plate, the top of which. ..

...l8 a cam surface. A latch pin, held out
by a spring, rides this surface and supports
the shell guard in a raised position during
the retract stroke. At the end of the retract
stroke, the latch pin, . .

.. 00mes to rest on the toe of the latch
releagse lever. Now, presgsing down on the
lever releases the shell guard which then
snaps down into position for the next ram
stroke.

During a ram stroke, a lower cam surface
forces the lateh pin back into the shell guard.
At the end of ram,. . .
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. ..when the shell guard is raised by the
breech block, the latch pin clears the cam
plate and snaps out. The rammer strokesare
controlled hydraulically. . .

. . by valves in the supply tank.

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

. .and determines whether a stroke is ram
or retract. That's all it does. Strokes are
started or stopped. . .
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. . .by an unload valve. It acts. . .

. ..as a plug. When the plug is in, pressure
causes a stroke, When the plug is removed,. ..

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

Two pilot valves, manual and automatic, hy-
draulically control the unload valve. Depend-
ing on the position of the pilot valves,. ..
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. othe unload valve ls open or closed. Now

. remember this, the main operating valve con-

trols direction of stroke. And the pilot valves
control the unload valve.

. Now, let’s see some of the mechanical de-
| tELilS.'. W

|

{

.+ Jfirst, the hand-control lever. When the
* lever is pressed down,. . .

. . .the main operating valve iz moved into
ram stroke position where it is latched in
place, And the manual pilot valve is also
moved in to start the stroke. This same
lever may algo be used, , |




. . .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.

™S B B o F & : ;1 .Ir
RAMMER: INTERLOCK
& Another detail is the rammer interlock
mechanism, of which only the interlock re-
sl ce i B BREECH HOUSING lease lever can be seen in this picture. The
" g breech housing conceals the other parts. Cut

away some of the housing,, . .

~ INTERLOCK RELEASE LEVER

.« oand you see the interlock release lever
connected to the interlockby a link. Removing
the lever and link reveals the interlock. ..

.. .a8 just a spring-loaded lateh. The pur-
pose of the interlock. . .
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. . .ig to latch the crosshead and shell guard
to the breech housing at the end of ram stroke.
The detail to watch now. . .

.. .i8 the tapered lug om the crosshead.

As the crosshead nears the endof ram stroke,
the lug moves the interlock in against its
spring. At the end of ram,. . .

. « .the interlock snaps behind the lug locking
the ecrosshead 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 of 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 of 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 carries the cross-
head and shell guard backin recoil, the inter-
lock, sliding along the transverse cam, is
forced away {rom the lug, thus unlatching the
crosshead.

A retraction cam bolted to the housing, anda
cam follower fixed to the control shaft also
play a partinretract. 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. . .

. Junlatches the main operating valve rod
permitting the spring to move the valve to
retract pogition,

These two operations;

1. Unlatching the crosshead, and

2. Unlatching the main operation valve
must be done manually to cause a retract
stroke when there is no recoil as with a mis-
fire or loading drill. The erosshead is un-
latched manually. . .

« . Wy omeans of the interlock 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 inthe opposite direction. Ina manual
retract stroke,. . .

351

L IMTERLOCK |

e A o




SR o
& INTERLOC ‘tFtE

. . othe interlock releaseleverisheld inboard
to unlateh the erosshead, while the hand-
control lever is raised as high as it will go,
Raiging the lever rotates the control shaft to

do two things. . .

i % Boe.: 500 = 4
HAND COMTROL LEVER ; P
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. . Jdirst, unlateh the main operating valve
g0 that its spring can move it to retract
position; and second, move the manual pilot
valve 50 that hydraulic action starts a manual
retract stroke. Now, you have seen two ways
of starting a retract stroke:. . .

. . .automatic using recoil and manual using
the hydraulic action of the rammer. Ineither
cage, the shell guard is moved a short dis-
tance and then another automatic assembly
goes into aclion to complete either type of
retract stroke. Thiz automatic assembly, . .

. . .15 connected to the automatic pilot valve
rod. The wisible parts of this assembly are
the lateh pin lever and the T-arm. The T-
arm is not ridgedly fixed to the control shaft,
g0 either one can be moved without moving
the other. The T-arm and the latch pin lever
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...are part of the automatic pilot control
assembly. On the forward end of this as-
sembly. . .

.. .are the valve rod for the automatic pilot
valve, and the T-arm connection, and the
Iateh pin lever, all of which we've seen be-
fore. At the end of ram stroke, . . .

.. .the latch pin lever is forced up by the
lateh pin on the rising shell guard, The
lever, through the T-arm, moves the auto-
matic pilot valve so that operating pressure
is released.

A retract limit rod and a lug are also parts
of the assembly. On a retract stroke,. ..
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. . .a groove in the erosshead 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 automatie pélot valve, and stops
the stroke. Ancther important part of this
assembly. . .

. - .is the retract limit mechanism. It plays
a part in both ram and retract strokes. Tilt-
ing this device to right or left compresses
the eorresponding spring. When the mech-
anism is released, it is returnedtoa 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 automatie pilot valve to continue
the stroke.
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In a retract stroke the shell guard is moved
aft b? mnﬂ- L

. .until the latch pin lever is released. This
allows the retract limit mechanism tocenter
itself again, move the limit rod aft, and again
set the automatic pilot valve to continue the
stroke. To summarize,. . .

- . .when the automatic mechanism is cen-
tered, as shown at the top, the automatic
pilot wvalve is in position to cause power
operation of the rammer. When the auto-
matic mechanism is moved off center in
either direction, as shown at the bottom, the
automatic pilot wvalve is moved to cause
release of operating pressure at the end of
either ram or retract strokes. 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
gwiteh to start, read and follow. . .
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. . thig warning., Before starting the motor,
il 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 running and the shell guard
lowered for a ram stroke, load the tray and
press the control lever down.

=y

MAIN OFERATIMNG. WALVE .
[RAM)

This positions and latches the mainoperating
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 thelug onthe rod,
and the retract limit mechanism moves the

rod forward positioning the automatic pilot
valve to continue the stroke.

At the end of ram stroke, the crosshead
moves forward until, as the inset shows, the
interlock snaps behind the lug on the cross-
head locking the shell guard to the housing.

When the breech block raises the shell guard,
the latch cam on the guard engages the latch
pin lever, setting the automatic pilot valveto
release operating pressure.

As the gun is fired, recoil of the housing car-
ries the shell guard toward the rear. This,
as we've seen, releasestheinterlock, freeing
the crosshead and shell guard from the breech
~ housing. As recoil continues,. . .
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. . .the retraction eam 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 lever. Then, as the inset shows, the re-
tract limit mechanism pulls the rod aft and
sets the automatic pilot valve to continue to
retract stroke hydraulically, Throughoutthe
retract stroke,. . .

. . .the lateh pin rides the top of the cam sur-
face, keeping the shell guard raised so that
the empty case can be ejected.

358



The inset now shows the ecrosshead and shell
guard near the end of retract, and how the
groove in the erosshead engages the lug on
the rod pulling the rod aft, thus setting the
automatic pilot valve to release operating
pressure. At the end ofthe retract stroke,. . .

. . .the latch pin rests on the toe of the latch
release lever. Trippl.az the lever lowers the
shell guard to RAM position, and the eyele
is completed. Up to this point,. . .

. + »We have been considering the long stroke
rammer In which piston and shell guard move
equal distances,

Twin mounts, however, use a short stroke
rammer. A rackand pinionarrangement move
the shell guard twice as far as the piston,

SEHTTITRERIL
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In either the long stroke or short stroke ram-
mer, there is equal travel of the shell guard.
Either one. . .

4 # lﬂdﬂﬂ" the jmi‘
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CHAPTER 21—THEORY OF OPERATION

We already have a general idea of the 5°7/38
ramrmer.

We are now ready to see what really makes
it work. We’ll begin with the first part of
our general problem=—, . .

.. how to get hydraulie fluid from the tank
through the constant delivery pump to the
ceylinder. . .

... to cause either a ram stroke or a re-
tract stroke. The second part of the prob-
lem~how to stop a stroke—will 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.

¥ H F
s Bt But, on a retract stroke, equal pressure is
Ay "' 7 exerted on both ends of the piston, yet it
[LERMAY / i \ moves aft. Why?
1l ‘.‘"I Vv ¥ f 4541
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Because, the effective areas are of different
prerrvrp e gize. The forward area is larger than the
P Lo L LA after area. When unequal areas are under

‘ — RS equal pressures, - . .

. . .the greater total force is on the larger
- T 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-
inder heads. We'll use a ram stroke to
show the action that talkes place here. At
the start of the stroke, . . .

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

. . 4 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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.. . the 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.

Mear 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 stroke at slow speed.

Now that wyou have the ram and retract
action in the eylinder 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 whieh shows
the tubes connecting the tank with the eyl-

inder. The tank contains the hydraulic fluid
and also. . .

- - . the constant delivery pump. The pump
operates continuously. And our next step is
to show how the fluid fow is directed in
a way that will control the rammer action.
This is accomplished. . .

. .« through the use of valves. These valves
are located. . .

+ . .in the valve plate and pilot valve block
which are also in the tank. One of these
valves. ..
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MAIN e
ol _ .+ .i8 the main operating valve, It controls
OPERATING A the direction of stroke, ram or retract. It
is located. . .

RAM
I

1\.1

rp i .+ .in the valve plate across the connec-
(I ENANANR= - tion between the retract and ram lines.
Fdde ol - When the main operating valve. . .

.18 moved in, it is in RAM position. The
cunnectiun hetween the ram and retractlines
is blocked, and fluid from the pump flows
through the ram line, "“A%, causing a ram
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. .

. Jis moved out, it is in RETRACT posi-
tion, and there is a retraect stroke because
the connection between the retract and ram
lines is now open and the two lines join
under the same pressure. This, of
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 is
needed to fill the eylinder in a retract stroke
because there is no piston rod to take up
space ahead of the piston. The required
volume of fluid is obtained. . .

. . by adding the fluid forced out of the ram
line to the fluid delivered from the pump.
MNow wou have seen how the main operating
valve controls the direction of stroke. The
next problem—how to start or stopa stroke—
introduces. . .

. . .the unload valve. It gtarts or stops
strokes by acting as a plug which opens or
cloges the gysatem, and thus releases or holds
the pressure. The unload valve. | .
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. » .18 a differential area piston. Itislocated
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 plugged. There is pressure in the
system and there is a stroke—ram or re-
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 posi-
tion of this valve. . .
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. .is controlled by pressure in this linethat
connects; (1) the vent line; (2) the spring
end of the unload valve chamber: and (3)
the tank. Pressure in this line. . .

. .is controlled by two pilot valves—. . .

. . .the manual and the automatic. Both are
in the pilot valve block.

LY TVAWE  EL@EE

When the pilot valves are in position to open
the line through the pilot valve block, . .
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. - .fluid drains from the spring end of the
unload valve chamber, andthe pressure there
is reduced. However, . . .

- + -because of a restricted orifice inthe line,
pressure on the plunger end of the unload
valve is not materially reduced, Underthese
conditions, . . .

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

.« «0ne of the pilot valves (in this ease 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" is greater than the area under
pressure at “‘B."

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

. - .the unload valve closes. Now the pump
oan create operating pressure in the syas-
tem and there is a stroke,

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 whenever pressure reaches apredeter-
mined amount. The relief valve pilot is lo-
cated. . ,




...in the walve plate in ancther line that
also connects the unload valve chamber with
the tank. A stem on the relief valve pilot
extends through the restricted orifice. With
the pilot held inthispositionby its spring,. . .

. . .the line to the tank is closed and the
regtricted orifice is open. Buf, whenever
svstem pressure rises to the point for which
the pilot spring is set, . . .

. « the pilot is forced in against its spring.
This action closes the restricted orifice, . . .

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

. . .the two valves work together inm nicely
balanced adjustment, so that pressure is
maintained at the amount for which the pilot
spring is set. This action continues until
the cause of the excess pressure condi-
tion ig removed,

Well now, you have seen the part each valve
plays in the rammer action. You have also
seen how two of them, the relief valve pilot
and the unload valve, are moved hydrauli-
cally. The other valves inthetankare moved
mechanically. The second half of this chap-
ter will show how, and will also trace the
action of all the valves through an operat-
ing cycle.

Now, let’s watch the valves in normal op-
eration. We'll start just before a ram stroke
and go through a complete cycle. But
first, . .




...et's add the control assembly so that
we can tie them in with valve operation.
Just before startinz a ram stroke, . . .

. . .the main operating valve is held out in
RETRACT position by its spring. The pilot
valves are open, therefore the unload valve
ia also open, '

Fluid is circulating freely from pump fto
tank. There is no pressure in the system.
This condition is retract release. To start
a ram stroke, . . .

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

. « .to close the line through the pilot valve
block. The resulting pressure closes the
unload valve. Now, all vents to the tank are
closed, . . .

. .and pressure ls created in the ram line
for a ram stroke. At the start of the
stroke, . . .

. . .the restricted flow in the ram cylinder
head causes a pressure rise which is held
within a safe limit. . .
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. . .by the joint action of the relief valve
pilot and the unload valve. After the stroke
gets underway, . . .

. . .the crosshead rides clear of the lug on
the retract limit rod, and the retract limit
mechanism centers itself. This action. . .

. . .moves the automatic pilot valve to block
the line through the pilot valve block, This
has no effect on the stroke, however, be-
cauge the line is alreadv blocked by the
manual pilot valve. Near the end of the
ram stroke. . .

. Jthe bulfing action in the retract cylin-
der head causes a pressure increase. ..
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.-..which is again limited by the action
of the pilot and the unload valve. At the
end of the ram stroke, . .

. - -the breech block raises the shell guard,
and the latch pin on the shell guard lifts
the latch pin lever, This action. . .

. .moves the automatic pilot valve to open
the line through the pilot valve block. Pres-
sure on the spring end of the unleoad valve
is thus reduced, . ..

. - .and the unload valve opens, letting fluid
from the pump vent into the tank. This con-
dition. . .
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. . s ram release. The mainoperating valve
is in, to RAM position. In addition, 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
ecam, and rotates the control shaft. This ro-
tation. . .

. « JAmlatches the main operating valve, and
the spring moves it out to RETRACT posi-
tion. The rotation also centers the manual
pilot valve leaving the line through the valve
block open. As recoil continues, . . .

. . .the shell guard clears the lateh pin lever
allowing the retract limit mechanism to
center itself and move the automatic pilot
valve. . .
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. . .to ¢lose 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 bufi-
ing action in the ram cylinder head causes
another pressure rise which also is limi-
ted, . ..

.. .by the action of the pilot and unload
valves. This continues. . .

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

Manual retract is used when there is no re-
eoil, ag with a misfire or in loading drill.
It works somewhat differently {rom normal
retract.

To start a manual retract stroke, first,
press the interlock release lever to re-
lease the interlock. 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 spring to move it to retract
position; (2). . .
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. « -moves the manual pilot valve to close
the line through the pilot valve block. The
unload valve closes, and the resulting pres-
sure starts the manual retract stroke. The
automatic mechanism operates to complete
the stroke the same as it does when there
is recoil.

A stalled stroke, as in the case of a jam
in a ram stroke, . . .

»oSdmmediately causes a pressure increase,
In this, and in other conditions that could
ciAuse eXCess pressure, . . .

- . .the action of the reliel valve pilot and
the unload valve protects the system. Ina
stall, this action continues until the motor
cutsz out or, . . .




.« until the hand-control lever 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 all the basic operat-
ing parts, and how they work.

-



SECTION C—55"/38 PROJECTILE HOIST, MK2
CHAPTER 22—VALVE BLOCK - REMOVAL AND DISASSEMBLY

When it becomes necesgary to remove and
disassemble the valveblock, there isa simple
step by step procedure that can be followed.
But first of all, the system must be drained
of hydraulic fluid. . .

PUMP AND

. Jfrom the pump and tank unit, the control TANK UNIT

unit, and the pressure lines. When the fluid
has been drained we are ready for REMOVATL
OF THE VALVE BLOCK. This includes four
major operations., First, the preparatory
steps; second, loosening the internal linkages;
third, preparation of the valve block for re-
moval from the control unit ease; and fourth,
lowering of the valve block to the deck. We
will not deseribe the obvious steps, but each
main step will be taken up in order, em-
phasizing the proper points. Ready?

i
CONTROL
UNIT

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

The piping [rom the tank to the control unit
and from the control umit to the hvdraulic
motor is removed first.
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Mow we have clear accesz to the bottom
plate of the eontrol unit.

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

Here the manual control linkage is located.

)

Disconnect thig linkage from the manual
bypass valve crank, . .
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. .and remove the crank arm assembly.
That is all there is to the preparatory steps.

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

. . .between thelatch valve and the no-reverse
lateh. 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
lateh walve, but don’t loosen the locknut,
because this would disturb the linkage ad-
justment. Incidentally, there is a little trick
to removing that pin. First, vou take out
its cotter pin, then line up the flat surface
of the pin head with the manual bypass valve,
and then push down.

OCKNUT

With the pin out, first, pivot the linkage
clear of the lateh wvalve. BSecond, pull the
linkape, as shown by the straight arrow, and
the no-reverse latch will be disengaged,
Now, before further operations. . .

. . othe control unit must be placed in mid-
cyvele position as indicated by the decelera-
tion cams, then. . .

.. .the next job is to jack out the side plate,
but don't touch the linkages. To loosen the
gide plate, . . .
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. . .back off on all the Allen holts and insert
a jackscrew in each of the two openings
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. . .

. a8 the plate moves out the valve cranks
will become disengazed from their respec-
tive notches.

Now, remove the large mut from the rocker
arms, but don’t disturb the four small Allen
bolts which are for adjustments only,
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Now, lift the rocker arms off the T-shaft
as far as they will come. The two arms are
locked together and do not need tobe separa-
ted. Because of the construction of the con-
trol unit case, . . .

« + «they will not lift completely off until the
valve block has been lowered slightly.
Bl s v

« « othe third operation is PREPARING THE
VALVE BLOCK FOR REMOVAL. Now, of
course, we must provide some way to keep
the wvalve block from falling out when the
Allen bolts are removed.

A block and tackle is used for this purpose.
To attach the hooks to the valve block, . . .



. .remove these two Allenplugs, and then, . .

.« Jdnsert a padeyve in each of the two open-
ings.

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

Attach a cleat to the control unit case in the
opening provided. Then. . .
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. . .gecure the line to the cleat. This will
keep the valve block from falling out when
the bhottom holts are removed. This brings

us to. . .

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

«oremove the two Allen bolts, indicated
here, . . .

« » cand insert a lowering bolt in each of
the two openings. Then to hold the bottom
plate to the control unit case, . . .
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- .draw up tizht on the locknuis of each
lowering bolt.

Insert a jackscrew 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 of the plate,

These jackscrews and lowering bolts will
hold the walve block in position while you
ramove all the remaining Allen bolts {rom

the outside row of the bottom plate. Now
to lower the valve block. . .
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.« .back off slightly on both lowering bolt
nuts at the same time,

Then, draw up slightly onthetwo jackscrews.
Repeat backing off on the lowering bolt nuts
and drawing up on the serews, thus lowering
the valve block evenly and slowly. Keep a
sharp eye, at this point, for any obstruc-
tions. Continue to lower the valve block. . .

. » Juntil 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 elear of the
dowel pins. The block and tackle, of course,
will keap the valve block from falling. After
the dowel pins have been cleared, . . .

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

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

. .and allow the valve block to be brought
cautiously down to the deck, There,thevalve
block hag been removed,
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DISASSEMBLING VALVE BLOCK

DISASSEMBLING THE VALVE BLOCK is
next. To do this, . . .

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

. . .note the key and the direction it faces.
It always faces up. 8o when reassembling,
the T-sghaft must be replaced in the same
up position, okay? Get the position of the
key clearly in mind?

Then, lift the T-shaft off the valve block.
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The locking plunger assembly is the second
part to be removed. Hemember, we aretal-
ing off these 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 walve spring,
and lift the end plate vertically—all the way
off. Don't take this end plate assembly apart
however, unless it is to be repaired.

The lateh wvalve flange is loosened next,
There is a gasket beneath the flange. Don’t
tear it. Then, 1ift the lateh wvalve out of
the valve block. If is seldom necesszary, . .
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...to take the collar and flange off the
latch valve. If corrosion should occur in
these parts however. . .

COLLAR

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

. . .and the spring is removed next,

LATCH VALVE
e 'I'El'-'r‘k.guﬂ.. . 1l

Place the lateh valve and spring at the side
of the valve block. As vou remove the other
valves, place them in order below the latch
valve. This will help you remember the way
in which thev are to be replaced. All right,
let’s get after those other valves.
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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 the interlock shaft also calls for
taking out a keeper screw. This interlock
shaft is spring loaded. . .

.+« 80 you have to hold it with one hand while
you remove the screw. Then, ease up on
the interlock shaft. . .
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. . .and spring tension will push it out. Be
gsure you take out the spring, too. Next. . .

.. .the starting valve and spring is re-
moved,

Then, the interlock plunger, . . .

MANUAL
BY PASS <

. . .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 its spring are next re-
moved. Then, ...

. . .the dash pot at this end of the directional
valve may be taken out, although we are not
vet able to remove the directional valve it-
self.

We've ot a restriction plug to take out now,
g0 first, remove the Allen bolt over the re-
striction plug and, in the opening, . . .
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. . .insert a threaded machine screw fitted
with several washers.

Turn the screw until it is handtight and it
will engage the end of the restriction plug.
Then, remove 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 canremove the check
valve cover plate.

There is a zasket underneath. Don’t tear it
when you take off the plate.

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

. . the second dash pot from the directional
valve. Now, from the same side. . .
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. . .take out the directional shifter wvalve.
This walve can only be removed this way—
from the rear of the valve block.

DIRECTIONAL
SHIFTER YALVE
e ST

At last we're ready for the directional valve.
Because the most recent design differs some-
what from the old design, let’s consider each
degsipn separately.

DIRECTIONAL
VALVE

In the old design only the upper spring deteni
is held In place by an Allen bolt. And,
care must be taken that the springs and de-
tents do not fall into the valve block. With
the old design, therefore, . . .

.« .the bottom plate has to betaken off before
the springs and detents can be removed.
To zet it off. . .
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- . .the needle valve coversandlocknuts must
be removed. This may disturb the needle
valve adjustments. And they will have to
be readjusted after reassembly. With the
botiom plate off. . .

. . .remove the Allen bolt that holds the
upper spring and detent in place. Tilt the
valve block, . . .

+ » «and eateh the spring and detent as they
fall out,

Look at this detent. In the old design it is
the ball bearing type.
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DIRECTIONAL VALVYE

Now for the directional valve itself. There
is only one correct way to remove the old
design directional valve. Andthat’sthe same
way most of 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 {rom falling into the valve
block.

Don’t push the directional valve all the way
out at first. Push it just far enough to re-
move the lower detent and spring. In this
5. i . D . position It acts as a barrier to keep the de-
R m-.-‘:-‘w'ﬂﬁt"-“-"- ®  tent and spring from falling into the block.
e —— 1

hmi' -I' __- _:_:'.

Then, tilt the block far enough for the detent
to fall out the directional valve port. The
gpring ls still inside.

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

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

Remove the lower Allen plug first, . .

. . .and eateh its spring and detent.
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ACCESS HOLE

The access hole 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
is removed,

In the new design, then, the directional valve
can be taken out without removing the bottom
plate. And the needle valves will remain
undisturbed.

[EIERE S I

The directional valve is the last one out.

bt o ] ot So it goes at the bottom of your lineup.
- -y el ey 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,

408



CHAPTER 23—VALVE BLOCK - REASSEMBLY AND REPLACEMENT

Here is the valve block disassembled. Now
we’'ll reassemble it In the same orderly,
step-by-step way we took It apart. Re-
assembly and replacement of the valve block
may be divided into four major operations.
First, replacement of the valves in the valve
block; second, replacement and connection of
the T-shaft assembly; third, replacing the
valve block into the control unit case; and
fourth, connecting the internal and external
linkages.

STEP 1

First, we'll take up replacement of the valves,
starting with the directional valve—the one
that was removed last. Remember thereare
two designs of directional valves.

'n.hﬂ'l;r {1"”

With the _-:_u_lj_ design, first, insert the direc-
tional valve [rom the same side of the valve
block through which it was removed.
Then, . . .

. . «8lide the directional valve into a point
just short of the detent spring opening.




Drop the detent spring into this opening.

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

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

Then, drop in the second detent. ., .
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. . «and its spring. . .

..and screw in the Allen plug. Now, ..

. . .replace the bottom plate. S0 much for
the old design.

For the newdesign, 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 directional valve into place,

Replace the lower detent, spring, and Allen
plug and you are all set with the new design.
So much for the directional valve.

The directional shifter valve is next. Slide
it in through the same side from which it
was removed.

Then, replace the dashpot in the detent end
of the directional valve.
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The check valve, its spring, gasket, and the
end plate are replaced next. The remaining

parts of the valve block belong on the op-
posite side. So, . ..

. « .bring the wvalve block to this position.

Now, insert the restriction plug in its port
with the threaded hole up.

And tighten it, of course.
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DASHPOT' _

Replace the second dashpot at the end of the
directional valve.

Put the second check valve inplace and follow
it with the check valve spring.

SBlide the deceleration valve into ils correct
port.

Next, the manual bypass valve. .,
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- « «Wwhich, also, is returned to its proper
port.

Then, the inlerlock plunger which goes back
in the slot at the side of the interlock shaft
opening. The starting valve will be next, . .

« « but first, over the spring guide, center
the starting valve spring,

Then replace the starting valve itself.

413
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Here is the interlock shaft spring. Know
where it goes? Right, in the interlock shaft
spring opening. . .

. . Jfollowed by the interlock shaft,

Hold the shaft down againsat the spring while
you replace and tighten the keeper screwand
its locknut.

puiy:

UNLOADING ﬁws

Insert the unloading valve next. . .
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. ..and hold it in place while tichtening its
Keeper screw.

Now for the latch valve. If the collar and
flange had to be removed they must be re-
placed. Remember, . .

FLANGE

Vi el i FE

. . .the wide land of the collar must always
be replaced next to the flange or the valve
will not funetion properly. Before the latch
valve ecan go back into the block. . .

ii"iiﬁltﬁlmi’;i'iEiﬁiﬁﬁﬁﬂﬂﬁiﬁﬁﬂﬂﬁﬂiﬁﬁﬁmﬂ '

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

.. .and the latch valve may now be glid in.
Make sure the scribe mark on the flange
lines up with the one on the valve block.
Then, secure the flange to the valve block
with Allen bolts.

Next, is the end plate to which is mounted
the lost motion eluteh, First, set the gasket
in place carefully.

Then, set the end plate down on the gasket.
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There are two pinsinthelost motion clutch—
the latch valve pin and the starting valvepin.
Push down on the starting valve. . .

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

. .set the locking plunger assembly inplace
and make it fast with Allen bolts, Well, that
completes operation number 1—replacing the
valves—and it brings us to. . .

STEP 2

. . -number 2—replacement and connection of
the T-shaft assembly. And, with this second
operation, there are two thingsto remember.
First, make sure the key faces the same di-
rection as when removed, that is, facing up.

4117
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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 shifter valve
and the deceleration valve. But these pins
will fit into the grooves on the two valves.
When they do, secure the T-shaft assembly.

Well, there it is. The valveis not completely
reagsembled, But it still has to be replaced
on the hoist. And that’s next.

STEF 3

Operation number 3—replacing 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, wateh 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, movethebot-
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 apace left
between the bottom plate and the econtrol
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, remove it now, ., .

. .and then replace the rocker arms. Make
sure the cams and latches are in mideyele
position, as shown here. Then, ...
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« . .at the lower end, tighten up again on the
lowering holts nuts. While the wvalve block
iz being drawn 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.

As you turn the crank the linkazes will be
eleared.
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All right, the valve block is in final position
and we're now tightening the last Allen bolt
in the bottom plate.

The lowering bolts have served their use-
fulness, so remove them now and replace
with Allen bolts, This secures the valve
blogk. . .

STEP 4

.« .and brings us to stép 4—connecting the
internal and external linkages. First of all,
remove the two jackserews that have been
holding the side plate away from the control
unit cage. Then, . ..

.. .engage the cranks in the heads of the
unloading valve, the interlock shaft and the
starting valve. You'll have to check this. . .
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-« .from the top of the control unit, The
next step. . .

.+ .i8 to move the side plate into place and
tighten up on all the Allen bolts.

Now, set the rocker arms in their final
position on the T-shaft. If the shaft has
been correctly replaced, the rocker arms
will go on this way.

Secure the arms by tightening the locknut
making sure the T-shaft erossbar is engaged
with the directional shifter valve and the
deceleration valve underneath. Then, run
the unit to the end of the cyele position
and, . .



+ « .through the upper end of the control unit
replace the pin in the linkage that connects
the no-reverse lateh to the latch valve.

At the lower left side of the conirol unit,
replace the crank arm assembly of the
manual bypass valve and reconnect the link-
age. Finally, ...

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

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

. . Jpour 2 gallons more into the control unit
case before replacing the cover plate.

If the needle walve adjustment has been
disturbed, each valve must be adjusted until
the flights come to a slow, easy stop at the
end of a eyele during power operation. Well,
that’s all there is for the valve block. It's
not a hard job and it maybe done any number
of times. . .

. . «without affecting the operation of the
hoist, providing the disassembly 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 will remain attached to the ; il
control unit until after it has been lowered i L A8 \

BRAKE AND

from the hoist.

REMOVAL CLUTCH ASSEMBLY

Removal of the control unit is divided into
4 main operations; first, the preparatory
steps; second, disconnecting the external >
linkages; and third, lowering the control unit. 4 MOTOR

REMOVAL STEP 1

First, the preparatory steps. This consists
of draining the hvdraulie fluid from three
parts of the system—. . .

PUMP AND %
TANK UNIT & & / :

|;|... i

CONTROL

.« .the pump and tank unit, the control unit,
and the pressure lines. After draining. . .
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. « Jremove all the tubing for the hydraulic
fluid. That’s all there is to the preparatory
steps. Now we are ready. . .

2. Disconnecting external linkages

REMOVAL STEP 2

+ « Jfor number 2—disconnecting the external
linkages, that is, the manual drive shaft and,

above it, thelinkages on the side of the control
unit,

To remove the manual drive shaft, which

connects the handwheel to the brake and
clutch assembly. . .

. i i
e e +

e e

.« Jdigeonnect the coupling at the lower
and. . .
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..and also disconnect the coupling at the
upper end. The shaft will now be entirely
iree.

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

. . .and let this linkage hang loose.

Now, disconnect the three linkages at the
opposite side of the control unit. Each
linkage: . .




.. .hag a connecting pin which is held in
place by a cotter pin. When the cotter pins
are removed. . .

. . .the linkages will hang free. This takes
care of the external linkages.

REMOVAL STEP 3

Third action iz—lowering the control unit,
To do this. . .

-« oWe need a ready-made bar and pad eye,
If such a bar is not obtainable, a strap may
be used similar to the one emploved in low-
ering the valve block.
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All right, now insert bolis in the bar. . .

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

Then, rig up a chain fall or a bloek and
tackle, Take the slack out of the line and
gecure it so that the control unit will not
drop. . .

. . .when the four bolts that hold the unit are
removed.
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Then, ease off earefully, and lower away.

Make sure the power drive shaft slides out.
If it does not. . .

. .disconnect the self-aligning coupling.

The control unit can now be lowered to the
deck. And the job of removal is complete.

DISASSEMBLY

Disagssembly of the control unit includes five
major operations; first, removal of the ex-
ternal units; second, disconneeting the in-
ternal linkages between the valve block and
the cam and latch asgsembly; third, removal
of the wvalve block: fourth, removal of the
worm shaft, worm, and output shaft assembly:
and [ifth, removal of the timing cam assembly
and shaft.



DISASSEMBLY STEP 1

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

The hydraulic motor is removed first. The
drive shafthasa splined connection and should
come out freely,

The brake and cluteh assembly can be pulled
out after removing the four Allen bolts from
the mounting flange. But this assembly, . .

.. .must be pulled out straight, because of
the closely fitted, splined construction of the
drive shaft.

HYDRAULIC
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Then, remove the manual bypass valve crank
assembly.

Pogition the econtrol unit now so that the top
cover plate faces up, like this.

After removing theplatewe arenowready. . .

DISASSEMEBLY STEP 2

. ..for operation Z—discomnnecting 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. . .



.« oremove the pin from the no-reverse
Iatch linkage at the latch valve. Notice the
lockmut, but don’t loosenit. Then, with the pin
5] P

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

Pull the no-reverse latch linkage in the
direction indiecated. This is to disengage
the no-reverse latch from the notch in the
no-reverse cam. Now, . ..

. ..rotate the output shaft to the mideyecle
position.  Note that the rocker arms are
riding clear of the deceleration camas.
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Remove the large nut and lockwasher hold-
ing the rocker arms.

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

»oountil the timing plunger drops into the
notch in the timing cam, Be sure the output
shaft is rotated. . .

. « .80 that the under cam moves in the
direction of this arrow, that is, toward its
rocker arm. In this way the cam and the
rocker arm will not bind. Leave the rocker
arms in this position temporarily.
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Now, position the control wnit szo the side
plate faces up. Then, ...

+« by means of the jackscrews, raise the
plate approximately one-fourth inch. This
will cauge the valve cranks underneath the
plate to disengage as the plate is raised.

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

COVEr. +

. . .and remove the stop lateh spring and
plunzer that are mounted beneath it.




Pull out the pivot shaft holding the stop
latch and the no-reverse latch.

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

Now wou can lift the large side plate as-
sembly entirely 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 the others. The bottom
plate and the valve block are then moved out
a short distance. And, on the opposite side
of the unit, . . .

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

. we can now fake out the valve block. If
vou keep the face of the valve block parallel
to the face of the control unit, youwon't have
any trouble with the eroasbar of the T-shaft
binding with the teeth of the worm wheel.
As you get the valve block out, . . .

.+ use care not to rest it, or let it fall, on
the T-shaft, or the shaft will be damaged.
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4. Removal of the-
) gilen = \ DISASSEMBLY STEP 4

We are now ready for mumber 4—removal
of the worm shaft, worm, and outpult shaft
assembly. Unlock the star washer first. . .

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

The output shaft assembly is removed next
through the opposite side of the control unit.
First, take off the packing cover with the aid
of jackscrews. And. . .

.« Jwith the cover off, unlock the star washer
and rémove the locknut found below the
COVer.
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Then, pull out the output shaft assembly.
Finally, . . .

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

DISASSEMBLY STEP 5

Fifth and final step is—removal of thetiming
cam assembly and shaft, Here again. . .

.. Junlock the star washer and remove the
locknut that holds the timing cam assembly.
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Then, lift the timing cam assembly clear
of the control unit. And, around on the

opposite side. . .

.« Junlock the star washer and remove the
locknut which holds the timing shaft. Back
again on the first side. . .

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

. « .the worm wheel may now be removed.
And, the job of disassembly is complete.
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Well, there 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

1. Repiacmq latches and gears of cam
o and latch assembly

4432

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

REABSEMBLY

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 wvalve block in the con-
trol unit ease; fourth, adjusting the decelera-
tion cams, rocker arms, and no-reverse latch
linkage; and fifth, replacing the external
units. In each pase we'll concentrate on the
main steps, not the obvious ones, such as
tightening bolts. . .

+ . .0r replacing covers--00PS, wrong cover,

REASSEMEBELY STEP 1

Tirst action then is replacing the latchesand
gears of the cam and latch assembly.

The worm wheel goes back first. Use a
wooden wedge to keep the wheel from eant-
ing when the timing shaft iz ingerted and be
gure the spacer onthetiming shaft is mounted
correctly. Then, ...



. . .turn the 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 zeveral Allen
bolts to hold the side plate in place.

et the stop latch in place after the no-
reverse latch has been put back. A word of
caution here—the arrows indicate the cor-
rect location of the three spacers. Be sure
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MNow put in the pivot shaft that holds the
latches and spacers in place.

Replace the timing cam and deceleration cam
agssembly together with star washer and
locknut. Be sure the dowel pin on the under
side of the timing cam drops into place.
Next, .. .

. . .replace the stop latch plunger and spring
through the opening in the side plate. And
then, replace the plunger cover. You are
now ready to turn the control unit on its side
s0 that the bottom faces you. . .

. .and in this position replace the worm,
worm shaft, and bevel gear. Be sure io
mateh theassembly marks. These marks may
be seen. . .

BEVEL GEAR
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. . by looking through the inspection opening
in the control unit case. Let’s look closer.

Here they are—two marks on the worm and
one on & tooth on the worm wheel. The
marked tooth on the worm wheel must fall
between the two marks on the worm.

REASSEMBLY 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 lateh linkage in the
direction of this arrow. You can’t seewhat
thizs does, but it pulls the no-reverse latch
from its notech in the no-reverse cam.
Then, . ..
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. . rotate the output shaft. If theunitis cor-
rectly timed, the timing plunger will come out
of its notch and will ride over the long seg-
ment of the cam.

W CORRECTLY
“ TiMED £

The timing iz nof correct when the plunger
contacts the short segment, as shown here.

If this should occur, the [ollowing steps must
TIMING | bhe taken,

L% NOT
7 CORRECT

i

Withdraw the worm shaft, after first taking
off the lockmut and holding the output shaflt to
prevent it from rotating. Pull out the worm
shaft until the bevel gears are disengaged.
Thisz diszsconnects the output shaft from the
timing mechanism. Next, ...

N

. Jrotate the output shaft half a turn. This
solves vour problem. Now, the timing
plunger will ride the long segment. The
next step in checking for correct timing, . ,
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. .i8 to measure the indicated clearance.
For the timing plunger to lift free of the
noteh at the right time there should be a
clearance. . .

...of from 78 to B8 one-thousandths (.078
to .0BH) inch between the timing plunger and
the side of the notch nearest the long seg-
ment of the cam. If this clearance does not
exist, . . .

»oaengage a different set of teeth on the
bevel gears and keep on trying until the de-
gired clearance iz obtained. If the hevel
gears have scribe marks the jobis simpler—
just line up the marks. By the way, . ..

.« -0n gome early models you'll find thelock-
nut at the worm end of the worm shaft. The
timing procedure for these older models will
be found in OF 735.
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3. Replacing the Valve Block in the

REASEEMELY STEP 3

The third operation is—replacing the valve
block in the control unit case. Be sure
first. . .

. . »that the side plate is raised about one-
fourth inch,

While sliding the valve block into place be
eareful not to allow the T-sghaft to rotate out
of pogition, as it has a tendeney to hang up on
the worm wheel.

When the valve block is almost in final posi-
tion, lift the no-reverse latch linkage clear
to prevent bending the linkage, Then, ...
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. . .when the valve block is only about three-
fourths inch away [rom its securing posi-
tion, . . .

. . -place the rocker arms on the T-shaft.
Don't attempt to adjust them at this time.
Juat make sure they are resting on the T-
shafl,

Now, bring the valve block completely into
place and secure It with Allen bolts., While
the side plate is still raised, . . .

..« .position the three eranks to engage with
the valve heads.
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Now, set the side cover plate inplaceand put
back the small inspection cover on the bot-
tom of the unit. This completes replacing
the valve block in the control unit case.

4. Adjusting the deceleration cams,
rocker arms and no-reverse
latch “nl(qge REASSEMBLY STEP 4

The fourth job is adjusting the deceleration
cams, the rocker arms, and the no-reverse
lateh linkage. You’ll have to adjust the de-
celeration cams if they were separated from
the timing cam during disassembly, or if
the adjusting bolts have become loosened,

This shows the proper adjustment—when
there is a clearance of five-sixteenths inch
between the points of the cams. You'llfind 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 ecams. The rocker arms
are next, We placed them on the T-ghaft
previously, but now we must adjust them.

Firat, pull out the no-reverse latchby means
of the linkage 50 that the latch clears the
notch of the no-reverse cam. Then, rotate
the output shaft. . .

...until the cam assembly reaches mid-
evele position.  Thisg is approximately the
center of travel of the cams. This position
is necessary. . .

.. .in order to slide the rocker armas 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 this, . . .

. .rotate the output shaft until the locating
hole, the timing cam shaft, and the T-shaft
are in a straight line. Thisistrue mideyele.

Then be sure there is a clearance of three-
sixteenths inch between the rollers and the
cam. If there is not, . ..

.+ .Jloogsen the rocker adjusting bolts and
adjust the rocker arms until this 3/16-inch
clearance is obtained. To get anoverall idea
of this next adjustment. . .
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. . .let's look at this schematic view of the
linkage connecting the no-reverse lateh with
the latch release valve in the valve block.

When the linkage is properly adjusted and
the no-reverse latech iz in RELEASE posi-
tion there should be a clearance of from 15
to 35 one-thousandths (.015 to .035) inch be-
tween the collar of the latch valve and the
valve block, If this clearance does not
exist. . .

.« othe Unkage is not properly adjusted. And
the no-reverse latch won't clear the no-
revarse cam when the latch valve moves at
the start of each eyele, as indicated. All
right, how do you adjust it?

Disconnect the linkage and turn it in the
proper direction. Then, reconnect it and
see if the latch release valve has the proper
clearance. Remember this though, to dis-
connect the linkage and also to reconnect
|

453

oY O\
i “ HO-REVERSE

CSTE

S1E

& RELEASE POSITION
N AR

LINKAGE
HOT PROPERLY
.-E-.DIU?TE v




454

. - .the no-reverse latch must be inthe LOCK
position where spring tension is at a mini-
mum. All right, zot the general idea? Then
let’s go into this procedure morethoroughly.

Here's where we left off with the control unit.
The no-reverse laich 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 lateh in the LOCK position
B8O, ...

.. .rotate the output shaft until the timing
plunger drops in the noteh in the timing cam,

Now, replace the pin connecting the linkage
to the lateh release wvalve. Wrap a piece of
wire around the head of the pin to guide it
into the hole.



The measurement must be macde with theno-
reverse latch in the RELEASE position. So
we push the latch release valve intothe valve
block., This lifts the no-reverse lateh clear
of the no-reverse cam. Then, + + .

. . .rotate the output shaft until the timing
plunger rides the surface of the timing cam,
This will move the no=-reverse latch to the
full RELEASE position.

Now, if the clearance between the lateh 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 properlyadjusted,
But, if it does not, you have some more work
to do.

Rotate the output shaft until the timing
plunger enters the noteh. This puts the no-
reverse latch in the LOCK position neces-
sary to disconnect the linkage.
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Then, disconnect this linkage, adjust it as
required, and recomnect it. Check again to
gee if your adjustment has been accurate,
Do it this way.

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

. .again measure the clearance at the lateh
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 lateh linkage correctly ad-
justed. . .

. . Jdinish the cycle. This completes step 4.
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REASSEMBLY STEP 5
Now for the fifth and final operation—replac-

ing the external units. First of all, the by-
pass valve erank assembly is put back,

The brake and cluteh assembly is next re-
placed. . .

.. .and then, the hydraulic motor. The con-
trol unit is now completely reassembled.
Next, let’s replace it on the hoist.

REPLACEMENT

Replacement of the control unit starts with
installing the readymade bar and padeyve.
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Then, with a chain fall or bloek and tackle,
raize 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, ...

.. Jdill the tank to the lower petcock level,
20 gallons you know, . . .
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«..and 2 more gallohs in the control unit
cagse. Don't forget to run the fluid through a
fine mesh screen,

All right, the control umit is replaced. And
vou can breathe a sigh of relief. But, make
it a short sigh., You're not finished vet. A
number of adjustments must still be made.
We’ll take these up in the next chapter.
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CHAPTER 26 —-CONTROL UNIT—ADJUSTMENT

The control unit has been reassembled and
replaced on the hoist, but a number of ad-
justments must still be made. Let'sconcen-
trate on the important adjustments. The ob-
vious ones you know.

ADJUSTMENT OPERATION STEPS

Adjustment of the control unit involves five
major operations; 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 the deceleration cams and
needle valves; and fifth, a final check to see
that all adjustments have bheen properly
made. Let's take these in order beginning
with. . .

STEP 1

- . Jdirst, the preliminary steps. We start
with the two deceleration needle valves at
the bottom of the control unit. After remov-
ing the acorn nmuts 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 the tank and then, . . .



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

...we leave the control linkages hanging
free. This completes our preliminary steps
and we are ready for. . .

STEP 2

.action number 2-adjusting the relief
valve. We must make sure that this valve
will bypass hydraulic fluid at 800 pounds
pressure per square inch, which isthe proper
soefting to decelerate the hoist for the end of
the cyele. Before adjusting it, . .

. .turn on the power and let the control unit
run for about 5 minutes to circulate the hy-
draulic fluid thoroughly and to vent any air
that may have entered the system. However,
do not permit the hoist itself to operate dur-
ing this period.
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Now comes a ticklish operation—. . .

. .geeing whether the hoist will operate
properly or not. This is done by inching the
flight up the hoist a short distance at a time
moving the unloading walve crank by hand,
Let's see just how this is done.

First, 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 inhoist and move

_ the starting valve crank to the START posi-

MOVE %% . _ e Pierd: tion. This will release the no-reverse latch

TO START i R 4 and cause the hoist to operate. As soonas
F : 2 the eycle starts. . .
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. « ;permit the unloading valve crank to move
to the STOP position. You have now stopped
the hoist afier the flights have moved a few
inches, even though the starting valve crank
iz atill in the starting position.

Release the starting valve crank next and
allow the starting valve to return to neutral,
where it will remain for the rest of the cycle.

Now, shift the unloading valve erankbackand
forth between the HOIST and 8TOP pogitions
50 as to move the flight only a short distance
at a time. As you do this, . .

...watch the pressure gage. Asd the hoist
nears the end of the cycle the relief valve
lifts and the reading should be. . .
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.. B0 pounds. If it is not. . .

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

».oremove the acorn nut and loosen the lock-
nut, Then. . .

. . .to increase pressure, turn the adjusting |
screw in. To decrease pressure, turn it out,
Increase, in; decrease out. Repeatoperating
the hoist and adjusting the screw until the
pressure gage reads 800 pounds during the
deceleration period. |
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E 3. Final adjustment of
STEP 3 i the rocker arms.

Third operation is the final adjustment of
the rocker arms. These rocker arms move
the deceleration valve to cloge the return line
at just the right point in the evele. To make
this adjustment. . .

c..we must know at what point in the eyele
the return line is closed. This line is en-
tirely closed when. . .

...with the needle valves ¢losed the hoist
comes toa stall. So, the first problem is to
deftermine this stalling point, We find the
stalling point. . .

.+ by inching the flights as before until the
hoist comes to a stall. Assoonas this stall-
ing 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 roller is adjusted too close to the cen-
ter of the cam, the cam will movethe rocker |
arm to stall the hoist before our one- |
sixteenth inch measurement is reached. To
remedy this. . .

.+ «.move the rocker arm the way this arrow
points {w from the center of the cam).
Move the rocker arm toward the center of the
cam if the cam turns too far, as shown by the
scale, or if it fails to stall the hoist. Befors
moving the rocker arms, however, . . .
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. «operate the holst 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 the ad-
justment will not be lost. Finally, . . .

. . .with the power back on, again stall the
hoist by shifting the unloading valve erankas
before. If the required measurement of one-
sixteenth of an inch is still not obtained, try,
try again.

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

Complete the operation by tightening all the
adjusting screws to make sure the rocker
arms will not change position.
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4. Final adjustment of the deceleration
cams and needle valves STEP 4

Fourth step is the final adjustment of the
deceleration cams and the needle valves. The
final adjustment of the cams is made to ob-
tain the correct distance of travel. . .

-MWEun OF CYCLE T
:l == STALLING POINT S |
: . + ;between the end of the cycle and the
stalling point. This distance, or creeping |
period, . . . i

« « A8 measured at the upper end of the hoist 1
and should be between three-quarters and
one inch. If this distance is greater, the

overall eycle time will be too long. If the |
ereeping period is less, there will be insuf- |
ficient buffing action. That’s why we make

this adjustment. Now lel’s see how we do it, |

First, make sure the hoist is operated to
mideycle position. Now we will move the
deceleration cams in relation to their re-
spective rocker arms in order to increase
or decrease the creeping period. Let's ad-
just the bottom cam first.
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To decreagse the creeping period move the
cam the way this arrow points—toward the
other cam.

To increase the creeping period, move the
cam the other way—away from the second
deceleration cam,

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

.. .check the distance each flight travels
during its creeping period. That takes care
of the cams. Now, let's adjust the needle
valves to obtain the desired final buffing ac-
tion. To do this, . . .
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. ..8lowly screw out each needle valve and
test the hoist until vou get a smoothly de-
celerated stop within the degired cycle time
of 1.8 to 2 seconds. That’s all there is to
the needle valve adjustment.

5. Final check
STEP 5

Fifth step is a final check to see whether
all adjustments have been properly made,
Up to now we adjusted the rocker arms with
the cams in the mideyele pogition. But this
final check must be made with eams at the
end of the eyole position, as shown here. At
the end of the cycle position. . .

.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 vou know all adjustments have
been properly made. Nowlet’'s reviewbriefly
the main points in adjusting the control unit
after replacing it on the hoist,

REVIEW OF STEPS '

Adjusting the relief valve is point number
one to remember. Inch the flight up the
hoist a short distance at a time. Then, check
the pressure gage for a reading of E!]Dp{)utrﬂsi
during deceleration. Hemember, . . .
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. Jto increase pressure, screw in the relief
valve. To decrease, screw it out.

Make final adjustment of the rocker arms
for a one-sixteenth inch clearance. To do
ﬂ‘.ig, CORE S |

.. .5tall the hoist with the needle valves
tightly closed.

And adjust the rocker armsforproper 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 ereeping period.

Adjust the needle valves to obtain the final
buffing action, and. . .

- » .make a final check to see that all adjust-
ments have been properly made. If so, at
the end of the eyele the roller on each rocker
arm will extend past the deceleration cam
one-gixteenth 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 warious parts do not often need adjust-
ment, but when adjustments are required it
is necessary to know how to make them
accurately. In this chapter we will consider
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 divided into five
main groups., One, power chain tension;
two, fuze-setting chain tension; three, lower
end control gear; four, lower and ejector
mechanism; and five, manual bypass valve
control linkage, Let’s start,., .

STEP 1

. » «With the [irst one—power chain tension.
If this chain does not have the right amount
of tension the hoist will not operate prop-
erly. The {irst step is to adjust for ap-
proximate tension. This is done. . .

.. .hy turning the power chain adjusting bolt.
Notice that this bolt is the center one. Be-
fore adjusting the bolt. . .
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.. .remove the locking bar. Then, . . .

|
!
. . .hack off the center bolt until the power |
chain is slack. The amount of slack can be

observed, . .

.. .by  removing the ingpection cover,
Now, . ..

. .screw the power chain adjusting bolt
handtight, You know, just use your fingers.
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Then, with the locking bar add one-half
turn. The power chain is now adjusted
ior approximate temsion. Next, we must
adjust the chain for exact tension. To do
thig, . . .

.+ «operate the holst manually until the
flights are at approximate mideyele.
Then, . . .

.. .g0 to the upper end of the hoist and take
the cover off the adjustable coupling 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 seribe marks on each half of 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 of 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 B-inch
marl,

Hold the scale at right angles to the wrench
handle and pull on the secale until the shaft:
rotates. Wateh the scale. It should read...
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« « «8 pounds while the shaft {s rotating, It
may bhe necessary to repeat the test several
times before wyou get an accurate reading.
Be sure not to rotate the shaft throuch a
complete revolution. If you do, the flights
will be out of adjustment when you recon-
nect the coupling.

If the required G-pound pull is not obtained,
a correction is made by further adjusting the
center bolt, and. . .

. repeating the secale test until you do get
a B-pound pull. When vou do have a cor-
rect reading. . .

«+ .line up the scribe marks and reconnect
the coupling, The power chain tension is
now properly adjusted.
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2. Fuze-setting Chain fension
1) LN N ] "“I" STEP 2

The second adjustment is for the fuze-
setting chain tension. Improper tension
means the fuzes will not be set accurately.
The first step is to adjust the chains for
approximate tension.

The fuze-setting chain adjusting bolts are
the two outside ones. All right now, .
FUZE-SETTING
CHAIN
ADJUSTING BOLTS

. . .back off the outside bolts 'till each chain
is slack.

Then, adjust the bolts hand-tight and add one-
sixth of a turn. The fuze-setting chains are
now adjusted for approximate tension. To
obtain the exact tension. . .

HAND-TIGHT + 1/6 TURN=APPROXIMATE TENSION

478



»ove 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 wvertical fuze-setting drive
shaft, controls one chain. The upper one,
on the horizontal cross shaft, controls the
other chain.

Place scribe marks on each coupling and
then discomnect each one,

First, we shall measure tension on the
coupling in the vertical shaft, This coupling
controls the tension on the fuze-setting chain
nearest to the loading side of the hoist,




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

- - .then adjust the bolt nearest the loading
side of the hoist until the secale does read
1 pound.

I HORIZONTAL®S
| iy 055 SHAET & Repeat the operation on the coupling on the
Rt o it horizontal eross 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 1-pound drag, . ..

- .line up the seribe marks onboth couplings
and reconnect them. Both fuze-setting chains
are now properly adjusted for tension.
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STEFR 3

The third group of adjustments is made on
the lower end control gear. These mainly
concern the various linkapes that control the
automatic operation of the hoist, To begin
these adjustments on the lower end control
EEATy ik

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

Alsa, 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 cluteh.
Both clutches must be adjusted so that there
will be a elearance of. . .

.. 0,050 inch between the ends of the teeth

to allow the clutches to move independently
when disengagad.

If adjustment on the upper cluteh is neces-
sary, back off the locknut on the 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 8o as to move the starting valve to
full starting position when the holat isloaded
and the door s closed. We begin. . .

. by placing scribe marks at the exact
center of the top and bottom ledges.

Then, scribe a mark at the center of the
front tooth in one of the sliding clutches.

Leybrk

f ‘I':ﬁ-u‘
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Mow, with a straight edge, connect the
gcribe marks on the box. The scribe mark
on the tooth should line up with the other
scribe marks. If not, .

. - .adjust the spring stop rod at the upper
end of the vertical control shaft until. . .

. . .the scribe marks are in line. Both the
upper and lower clutches will not accurately
rotate the vertical control shaft.

The next step in adjusting the lower end
control pear, 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 will bring the clutch teeth into engage-
ment with sufficient engaged clearance. To
make this adjustment, . .

. oTun up the empty fuze pot in manual until
the control cam ia 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 cluteh hox,

With the cam completely depressed, there
should be a clearance of (.050-inch between
the end of the teeth and the bottom of the
noteches. If we do not have this exact clear-
ance, . . .
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. e adjust the contrel cam connecting link
in the side of the clutch box until the 0.050-
inch clearance is obtained, After this
adjustment is made, do not move the fuze
pot until the next adjustment is completed,
Because, . . .

. .In order to maintainthe 0.050-inch ¢lear-
ance we must make sure that the control
cam itself does not overtravel when de-
pregsed. Overtravel is limited. . .

3 jr = - . .by the control cam stop bolt. A clear-
CONTROL CAM ance of 0L050 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 bhox. Make the
same adjustment for the other control cam.
Now, with both cams properly adjusted, we
proceed. . .
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. .with the adjustment of each of the lower
door connecting rods. The purpose of this
adjustment is to make certain. . .

. . .that when a door is closed its connecting
rod will be of proper length to move the
clutch a sufficient amount to provide. . .

. . .the required clearance between the sides
of 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 the fuze pot at the
lower end 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 elutch
teeth.



The working sides are the ones which come
together because they exert or receive force.
Since the opposite sides do not touch, they
are called the nonworking sides. Got it?

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

. . .adjust the length of the outboard door
connecting rod until the correct clearance
is obtained. Finally, adjust 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 of the lower
doors. Remember how they work? Youopen
the door and the upper teeth are 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 canbe measured
by scribe marks which were made when the
hoist was assembled. Bothdoorsare 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 twoand five-eights inches.
If it is not, . . .
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« « »adjust the stop nut on the door spring
rod until you have obtained the reguired
distance between the two seribe marks.
Remember to adjust the other door. We
are now ready 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 repositioning or re-
moval., To understand this adjustment let’s
review how the ejector mechanism functions,

The gjector hand lever, &, when movedtothe
right causes B, the ejector roller, to rotate
upward and contact C, the fuze-socket lever.
This is pushed upward and cauges D, the
ejector rod, to move upward in the fuze pot.

Obviously, if the ejector roller is in the
correct position the ejector rod will be
moved the correet distance. If the roller
is out of position, two situations might occur.
Eirst, oo
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. . .if the ejector roller is too far away from
the fuze-socket lever the ejector rod will not
raise the projectile sufficiently. Second, . . .

FUZE-SOCKETasss=
LEYER .

. . .Af 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, . . .

. . .remove the cover from the ejector roller
housing. Leave the ejector handle in normal
position at the leit,

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 '. : iq- 45100
of the roller. There should be a clearance : ysatt ull“: OR

of forty-five one-hundredths or twenty-nine L& e 29/64"
sixty-fourths of an inch. \ . | E ﬁ,

You obtain the proper amount of clearance
by adjusting the connecting rod to the ¢jector
roller erank.

There are 2 rollers, 1 [or each hoist tube.
You make the adjustment for the second
raller in the same way.

STEP 5

The fifth step concerns the manual bypass
valve control linkage. This may also get
out of adjustment occasionally. When this
oceurs, you may find that shifting the manual
control lever from MANUAL to POWER
control position does not move the bypass
valve sufficiently to permit power opera-
tion. To adjust this linkage, first,
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. . .set the mamual control lever in the
POWER position.

Then, adjust the linkage that connects the
manual control lever with the manual bypass
wvalve until. . .

.. .there is a clearance of 0.015 inch be-
tween the marmual 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 thiz chapter we have discussed how to
adjust the various mechanisms at the lower
end of the hoist including power chain ten-
sion, fuze-setting chain tension, lower end
control gear, lower end ejector mechanism,
and manual bypass valve control linkage.

All adjustments are described in OP 73§,
Refer to it for accuracy when making these
adjustments. In the next chapter we will
discuss how to make adjustments oo the
mechanisms at the upper end 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:
The flights
Interlock mechanism
Upper end ejector mechanism
Ejector lift
Stop-hoist lever
. Interlock cam springs and upper door
cloging springs

7. Fuze-gzetting drives

8. The lower doors
Before starting, the following preliminary
steps should be taken.

L T Y = N L T

Operate the hoist in manual until the out-
board fuze pot is at the upper end of the hoist,

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

1

STEP 1

...the first adjustment—positioning the
flights or fuze pots. This adjustment is
necessary if the flights are thrown oult of
pogition when adjusting for proper chainten-
sion or if the hoist jams during operation.




When the flights are out of position you may
not be able to unload the projectile. To avoid
this, keep the flights accurately adjusted.
This means, . . .

o » Jwith the hoist at the end of the cyele, you
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 seale un-
til the required 19 1/4-inch measurement is
obtained. Then reconnect the coupling.

Now, bring up the inboard fuze pot by oper-
ating the hoist in manual through another
cycle.
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Now, measure the distance as before. It
should be 19 1/4 inches plus or minus one-
tenth of an inch. If it is outside these limits,
split the difference between the 2 measure-
ments like this.

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

.+ . Jboth fuze pots are attached to the same
chain and moving one fuze pot also moves
the other one an equal distance in the appo-
site direction. Reconnect the coupling after
adjusting the flight.

STEP 2

The second 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 understand these adjustments let’s review
how the interlock mechanism funetions. When
the projectile reaches the upper end, the in-
terlock cam is depressed. This causes the
interlock shaft to mave to the LOCK position.
Two actions hold the interlock shaft in this
position—depressing the foot pedal and the
upper doors moving the interlock cam roll-
ers while the projectile is being unloaded.
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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 eam and
the foot pedal are released.

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 elosed. 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 theinterlock cam are released.

498



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 valve is
not locked, because the interlock plunger is
free to move up.

If there is no econtact between the door cam
and the roller when the door i{s elosed, . . .

. .adjust the stop screws in the interlock
cam stop bracket until the desired contact
between the door cam and the roller is ob-
tained, Follow the same procedure in ad-
fusting the other roller.

= INTERLOCK SHAFT
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B, INTERLOCK

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-
i'.l-!'ted-, - o W

. . .the interlock cam will move the inter-
lock shaft to the locked position when the
projectile reaches the top of the hoist. When
out of adjustment the arriving projectile will
not move the interlock shaft tolockthe start-
ing valve. Consequently, control over the
starting of eycles will be lost.

'._1 | BELL CRAMK |

¥i INBOARD ; B e

"2'] INTERLOCK 1 el | L3} PPSPOYYY  To keep these linkages functioning properly
- ‘. b INTERLOCK we must adjust, first, the bell erank; sec-

ond, the inboard interlock linkage between

the bell erank and the inboard interlock cam;

and third, the outboard interlock linkage.

We begin this adjustment with the interlock
shaft erank in the UNLOCKED position, Note
that it rests against its left stop pin. Our
objective is to make sure that the interlock
mechanism moves this crank all the way over
to the right stop pin.
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Mivami ™
BELL CRANK %

|
e

The first point to check is the bell crank in
the outboard side of the linkage connecting
the interlock mechanism with the control
unit.

The forward end of the bell erank should be
15 degrees below the horizontal, A pro-
tractor may be used to check the angle. If
adjustment is necessary. . .

_BELL CRANK

.« «adjust the nuts on the rod connecting the . i . '
bell erank and the interleock shaft crank at | P g
the control unit until you obtain the correct 3 '

angle. The bell erank will now be held in
proper adjustment,

F INBOARD §
INTERLOCK
CAM

With the bell erank accurately positioned,
we can adjust the linkage between it and the
inboard interlock cam. When adjusting the
interlock cam linkage, always adjust the in-
board side first, The following steps are
necessary.

BELL CRANK
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Operate the hoist manually until the inboard
flight is at the upper end. To depress the
eam, place a drill projectile in this fuze pot.

Neote the movement of the interlock shaft
erank at the control unit, The erank should
have moved from its left stop pin tothe right
stop pin. If this full movement is not ob-
tained, . . .

. . .adjust the length of the inboard interlock
cam comnecting rod until it is obtained, To
make sure there is full movement of the in-
terlock shaft, continue adjusting the connect-
ing rod. . .

. » ountil the cross shaft connecting rod has
moved three thirty-seconds of an inch out of
- & the spring cage., This three thirty-seconds
3 ‘,' b B _ of an inch overtravel ensures full movement
e of the interlock shaft to lock the starting

: valve.
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Adjust the outboard interlock eam linkage in

the same way using the short connecting rod
in the cuthoard side of the linkage.

BTEP 2C

You will also find it necessary to keep hoth
foot pedal stop bolts in adjustment. If these
bolts are out of adjustment, depressing the
foot pedal will 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,

STEF 2D

The foot pedal interlock linkages may also
need adjusting. The purpose of this adjust-
ment is to make sure. . .

200




.« .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 horizontal with the foot pedal released,

Then, complately 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
gtop pin to the right stop pin. I this full
movement is not obtained, . . .
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. - .shorten or lengthen the rod connecting
the foot pedal to the bell erank until full
movement from stop pin to stop pin is ob-
tained. Continue adjusting the rod. . .

v« osuntil you get three thirty-seconds of an
inch overtravel inthe interlock linkage spring
cage, just as you did when adjusting the in-
terlock cam linkage, Adjust the inboard foot
pedal linkage in the same way.

STEP 3

The third adjustment (that of the upper end
ejector mechanism) may also be required
oceasionally, To understand this adjustment
we'll review briefly how the mechanism func-
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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I the roller is too far away from the fuze-
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. . .

---]Dﬂk 'Whtt happ&nBWhEn ﬂ'IE ﬁlZE Wt
comes up. To be sure that the roller is in
the correct position. . .

. « Jlirst, remove the cover from the ejector
roller housing.

Then, place a straight edge horizontally
across the opening and measure the distance
from the inner surface of the straight edge
to the ejector roller. With the foot pedal
released, this should measure one-tenth of
an inch. If adjustment is required, , . .



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

STEP 4

A fourth adjustment may be needed to regu-
late the amount of ejector lift to make sure
that the projectile will be raised sufficiently
to disenpgage the fuze lugs from the 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 projectile is raised. With the foot
pedal released and with a projectile in the
inboard flight, put a pencil mark 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
representing the ejector lift. To adjust the
ejector 1ift, ...
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. .shorten or lengthen the rod connecting
the inboard foot pedal to the ejector mech-
anism bell crank. Adjust the outboard ejec-
tor lift in the same way.

STEP §

The fifth point concerns the linkage connect-
ing the stop-hoist lever with the unloading
valve in the control unit. This is another
item that may get out of adjustment. If it
does, the unloading walve will not move its
full distance,

To make this adjustment set the stop-hoist
lever in the HOIST position. In this posi-
tion, . .

. « othere should be a clearance of fifteen-
thousandths of an inch between the unloading
valve bell crank and its left stop pin. To
obtain this amount of clearance, . . .
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+ « Jadjust the rod connecting the unloading
valve bell erank and the stop-hoist lever.
This will ensure full movement of the un-
loading valve.

SETEP 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
is removed,

There is an adjusting nut for each spring.
By adjusting these nuts, the desired spring
action can be obtained.

STEP 7

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

* and i
r Door Closing {4
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. . .bring the inboard fuze pot to the upper
end of the hoist.

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

. o-these scribe marks on the outer and in-
ner sockets of the fuze pots should be lined
up. I they are not,...

. . .disconnect the adjustable coupling in the
vertical fuze-setting drive shaft. Then, ro-
tate the upper half of the coupling until the
scribe marks in the fuze pot are lined up.
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Make sure that the indicator regulator is still
at 10 seconds. Then, reconnect the coupling.
To adjust the outboard fuze-setting drive the
procedure is the same except that. , .

.« othe adjustable coupling over the drive
sprocket housing is used.

STEP 8

Now, we are ready for step B—adjusting the
lower doors, This is the final adjustment.
Remember, a preliminary adjustment was
made earlier, To avoid starting a cvele
prematurely which might jam or damage the
hoist, do not start the motor untl after the
following steps are taken.

Be sure that the upner end of the hoist is
empty.

511



Place the stop hoist lever in the HOIST posi-
tion.

Place the manual control lever inthe POWER

position.

512

Place a projectile in the inboard flight at the
lower end of the hoist. Now we are ready
for a test that will tell us whether or not the
cyele 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
latehed.



When you are sure that the door is resting
on the step of the latch, startthe motor. 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 will not
start with the door on the step of the door
latch, Several cycles of the same flight will
be necessary to check this adjustment
thoroughly,

After this adjustment has been made and the
motor again turned on, slowly ease the door
to the fully latched position,

When the door reaches this position a eycle
should begin. If not, . . .
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+ » «8horten the starting handle rod until 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 comnection 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
start with the manual starting handle. How-
evar,—

. - -the final adjustment of the second lower
door is made at the door connecting rod.
This is because we would disturb the first
adjustment if we made them both at the man-
ual gtarting handle, Just remember, nomat-
ter which side you adjust first in making the
final lower door adjustment, adjust the first
door at the manual starting handle, and ad-
just the second door at the door connecting
rod. Since we have adjusted the inboard side
first at the manual starting handle, we adjust
the cutboard side at the door connecting rod.
Now, that all adjustments have been made,
we are ready for a final test of the hoist,

With the power on, run up a drill projectile
and leave it at the upper end,
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Now, place another drill projectile in the op-
posite flight at the lower end and fully close
the door. The hoist should not make a cycle
with projectiles at top and bottom,

Now, remove the drill projectile from the
upper end allowing the door to close com-
pletely.

Release the foot pedal. The hoist should
now make a complete cycle. If the hoist does
not make a complete cyele, . , .

. « it may usually be corrected by shorten-
ing the manual starting handle a very small
amount,
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Now make the same test for the other side of
the hoist. I it does not make a cycle, ...

« « oit usually may be corrected by adjusting
the door comnecting rod a small amount.

When the hoist makes a complete cycle on
both sides in the usual way, adjustments
have been properly made,
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CHAPTER 29—-MAINTENANCE

PURPOSE

Instructions for the maintenance ofthe 577/38
projectile hoist Mk 2 are given in OP T35,
and for the Mk 4 heist, in OP 805. The pur-
pose of this chapter will be to describe more
fully the most important of these maintenance
procedures,

MAINTENANCE

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

. . Jparts exposed to salt spray will corrode
rapidly. Unless this corrosion is checked,
the unit will soon become unserviceable.

Daily inspection, cleaning, and lubrication of
exposed parts and daily workouts of the hoist
will help reduce casualties to a minimum,
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All eovers should be checked daily and kept
tightly secured. This will prevent leaks of
the introduction of foreign matter into the
unit. Fluid leakage should be noted and cor-
rected immediately.

The hydraulic system should be exercised
every day. This 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 acjustment most
frequently. And these troubles can then be
corrected before they cause a serlous cas-
ualty.

CHECKOFF LISTS

The checkoff lists, if carried out carefully,
will help to prevent many hoist casualties.
Trouble points will be revealed and they can
be lubricated or adjusted as necessary.
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DAILY CHECKOFF LIST

The daily checkoff consists of 3 major phases:
1. Check of all potential trouble points,
2. check of system for proper fluld level,
and
3. test operation of the hoist,

DAILY PHASE 1

Let's discuss the first item—check all po-
tential trouble points. These are the points
that are most likely to cause trouble under
operating conditions.

|

1. Check all potential trouble points.

Before beginning these operations, the power
should be turned off, . . .

<« «and, the manual control lever placed in
its MANUAL position,

Let's Iirst inspect the comtrol cam. To
check the action, push against the cam until
it rests against the stop.
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Then release it. It should snapbackto normal
position, If the action is sluggish, maybe vou
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
vou check the other control cam, also,

The wvertical control shaft and linkage is
another potential trouble point that should be
checked. If these parts do not function
properly, the starting wvalve will also fail
to function properlv. To check, .. .

. . .rotate the vertical control shaft until it
stops. Then. . .

+ » «release it, It should snap baclktonormal.
If it is slow to return, lubricate and free the
bearings and linkages, and adjust for proper
spring tension if necessary. Repeat this
test several times before wyou decide the
action 1s satisfactory.
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Also, check the relief spring in the vertical
connecting rod to the starting valve. If its
action is sluggish or weak, the startine valve
will not function properly, Hnecessary, ...

. «.work lubricant intothe spring cage around
the vertical connecting rod while you move the
manual starting handle up and down several
times. Be sure to pull the handle all the way
down s0 that the spring is fully compressed,

The pivot points [or the valve cranks are also
gources of trouble, particularly when Iubrei-
cation is neglected.

Make certain that these points are lubricated
and exereised ewvery day. Use only the
prescribed lubrieant, usually a medium
mineral oil.
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The pivot points for the starting wvalve
linkage are particularly important. They
must be kept lubricated and free from salt
water if the starting valve is to function with
exact precision. To check for proper opera-
tHon, .« .

« « «fepress the manual starting handle until
the starting valve crank rests against the left

stop pin, Slowly ease up on the starting
handle. . .

. - until the crank moves back apainst the
right-stop pin.

The FULL/EMPTY indicator mechanism in
the cover of the manual starting handle is
another potential trouble point. It is linked
to the interlock mechanism and must function
without putting a drag on the interlock link-
age. N there is a drrg, theinterlock mecha-
nism might not loek the starting valve in
neutral,
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S0, it is important that the moving parts of
the indicator mechanism be kept free and
well Iubricated,

There are also several points on the lower
doors that need daily checking., The lower
deor latches and the latch release plungers
on both sides must be kept [ree,

When the door is eased over the latch, the
latch should snap up into position and lock
the door eloged. Depress and release the
latch release plunger. It should move
frecly. If these actions are sluggish,. .,

«Wremove the cover and lubricate the moving
parts,
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The bearings and hinge pins on both lower
doors must also be kept free and well lub-
ricated ao there is no drag on the door
springs., Test them for proper operation
like this.

With the door closed, depress the latch
release plunger. The door should open
smartly, . .

. . .and rest against the stop on the spring
rod. I this operation is sluggish or in-
complete,. . .

. . Jubricate the hinge pins., If necessary,
inerease the tension on the door springs.



Now, let's check up on the fuze pots.

At sea, water may get into the fuze pots
even in a closed mount. All traces of
water should be removed at once to prevent
corrosion.

Be sure tofill the space between the stationary
and rotating sockets of the fuze pots with the
prescribed lubricants. The proper oil level
is up to the vent hole located on the outboard
gide of 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 released,
both the lever and ejector rod should snap
back to normal. I the action is sluggish, . . .
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. « JJubricate 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 imner rotating socket and pawls will
give trouble occasionally, This usually
happens if the hoist should operate with the
upper end loaded. When this casualty oc-
CRIFS,; & 4

. . .the fuze pot descends faster than the
projectile. When they reach the bottom of
the hoist, . . .

. . .the projectile smashes into the fuze pot,
damaging the inner socket and knocking the
pawls out of 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 hoist the daily check
includes checking the springinthe connecting
rod. [Hemember, if this spring does not
function properly, the starting valve will not
be locked in neutral by the interlock mecha-
nigm.

To check its action, depress the foot pedal.

Thig should cause the interlock erank at the
control unit to move all the way over to the
right stop pin. At the same time,. . .

« v ithe comnecting rod should pull out of the
spring cage approximately three thirty-
seconds of an inch.

BET



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
the rod up and down with the foot pedal.
Repeat the operation several times,

The upper doors and door latches should
also be checked for proper operation in
the following manner.

Depreas 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 easze the door closed until it
rests against the door latch., Now, if you
release the door, . .

. « «it should overcome the resistance of the
- lateh 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 outhoard doors
and door latehes.

The rollers for the power and fuze-setting
chains should be checked every day and
kept well lubricated, Te do this, ...
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2. Check syste

« » «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

Wow lat's consider the second item on the
daily checkoff —check gystem for proper fluid
level, The correct level is anywhere between
the two peteocks on the right-hand sideof the
tank. Open the two peteocks to check for the
carrect level.

DAILY PHASE 3

Mow for number three—test operation of the
hoist. Make the test in manual operation
frat, ... .

. « Jbecause, the control cams and clutches
sometimes jam due to insufficient clear-
ances, S0, they should be checked in manual
before ocperating the hoist in power. Here's
how,
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With the hoist empty and with hoth lower
doors fully open, operate the hoist through
two eveles in manual,

Then, close and latch both lower doors and
repeal two eyeles In manual, ¥ the fuze
pote pass the cams without an indieation
of binding, . . .

. othere is adequate clearance on hoth sides
of the cluteh 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 (chapter 27),
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Our next step is to test the hoist in power
operation, With the electric motor off,
place a projectile in the inboard fuze pot. . .

« o oand ease the door closed so that it rests
on the step of the door lateh., Now turn on
the eleetric motor. A eyele should not start
with the door in this postion,

Now, eclose the door completely and the
hoist should make a eyele. Leave the pro-
jectile in the upper end, because,. ..

« « oWe next check the interlock mechanism
which functions when the upper endis loaded,
To check thiz mechanism, . . .
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. « «place a projectile in the lower outboard
flight. . .

. » «and close the door fully.

The hoist should not make a eyele, because
the first projectile iz still in the upper end,
and the starting valve is locked in neutral.
Next we check fure setting. Stop the electric
motor, . - .

. « -and remove the projectile from the upper
end. Check the setting on the fuze with the
reading on the fuze-setting indicator regula-
tor dials. They should eorrespond if the
fuzes are being properly set. If not, the
fuze-setting 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 projectile to the upper handling
room through the powder hoist for stowage,

Now, having checked automatic starting and
fuze setting on the inboard side, we go through
the same steps for the outboard side.

Okay, this completes the daily checkoff. The
weekly checkoff iz noxt.

WEEKLY CHECKOFF LIST

The weekly checkoff includes 3 major phases:
1. Thorough lubrication,
2, hoist drills, and
3. instruction periods.

WEEKLY PHASE 1

In making this thorough weelly lubrication,
follow the appropriate charts, These will be
found in the back of OP T35, and are also
posted near the hoist aboard ship. So, it is
not necessary to detail the lubrication pro-
cadure here.
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When lubricants recommended by the Navy
are not available, use only approved substi-
tutes. These should be replaced with the
prescribed lubricant as soon as possible,

When Iubricants are changedtomeet exireme
changes in temperature they should be re-
placed with the correct lubricant as soon as
conditions are normal.

WEEKLY FHASE 2

Hoist drills may be held as often as ad-
visable, but never less frequently than once
4 weel.

WEEELY PHASE 3

Instruction periocds should also be held af
least once a week so that each crew member
can perform hisduties correctly and smartly.
Simulate casualties and practice immediate
action and remedies.
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NSPECTION
LG 14 QUARTERLY INSPECTION

A quarterly inspection of the entire hoist
mechanism should be made for salt water
corrosion. Be sure to inspect the control
unit, This is done. . .

« » 0y Temoving the top cover of the control
unit and looking for signs of corrosion. If
traces of sludge are found, the entire system
must be drained, flushed, and refilled, The
extent of corrogion will determine whether
the unit should be dizassembled and over-
hauled. Every effort should be made to lo-
cate and correct the place of entry of salt
water.

Pogsaible places of entry are: through the
seal around the output shaft where it emerges
from the control unit: . . .

+ » sthrough the gasket between the top cover
of the control unit and the control unit
CABE? . .
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« « «and around the cap on the filler neck of
the tank.

SUMMARY

By maintaining all parts in proper adjustment
and by frequent and thorough lubrication, the
most common troubles can be found and
corrected long before they cause casualties,

Don't underestimate the importance of proper
maintenance. This is the only way to make
absolutely certain that the hoist will be
ready to operate when you need it,
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