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A D J U S T M E i l T S
A l I D r E S T S
Preliminary adiustments in-

clude: thorough check for leaks; check of con-
trol units to assure proper functioning; check
of coincidence and reference marks, together
with index dials and pointers, for alignment and
accuracy. On completion of preliminary adiust-
ments, torpedo is ready for final adjustments
(P. 148). Preliminary adjustments are made with
torpedo (minus head) on truck or chocks,
located under chain hoist. Equipment tools and
supplies for use in mafting preliminary adjust-
n2ents: torpedo truck or chocks; short hoisting

strap; torpedo testing set with wing nut (general
use test panels if available; 2 propeller locks;
portable pressure gauge. Supply and ready tools
also required are indicated by number in the
text below at the point where each is used. Oils
and greases necessary to these adjustments arO
indicated by capital letters; the key to these
symbols will be found on page 155. In addition,
a small quantity of cleaning solvent is needed
for cleaning strainers. All the above material,
except cleaning solvent, is listed in the torpedo
allowance for vessels.

P R . E I I M T N A R Y A D J U g T M E N T

Charge Air Flask

l: Place torpedo topside up on truck or
chocks.

2: Put on propeller lock 417.

3: Remove water compartment fill ing
p lug  (11 ) .

4: Remove fuel fill ing plug (217, 74).

5:  Remove charging valve plug (13-14).

6: Rotate starting index spindle to seat
starting piston (227).

7: Open stop valve; close blow valve
( 4 e , 2 2 7 ) .

8: Install charging line and safety strap.

9: Charge air flask to 1000 pounds pres-
sure, close stop valve (227), bIeed, air
from charging line and remove safety
srrap.

Drain Air Flosk

l0 : .  The ai r  charge in the ai r  f lask usual ly
carnes some water in with it. This must
be drained as follows: Di.sconnect air lead
from blow valve to exercise head (long
curved pipe) (24) and turn torpedo top-
side down so blow valve nipple is at lowest
possible point. Open air blow valve (49);
any water present in flask will be immedi-
ately blown out, The instant water ceases
to flow, shut ofi blow valve and re-connect
air pipe (24;. Return torpedo to topsidc-

146 up posi t ion. '

Oil ond Greeise

Following instructions cover Mark i3
Modi6cation torpedoes. For Mark 13 tor-
pedo, see O. P.  629(L) (Pp.  100-101.)

I  l :  F i l l  o i l  tank wi th hot  running tor-
pedo oi l  (B),  (13-14).

l2: Remove after propeller and sleeve
with bushings (183); wipe bushing and
bearing surfaces clean with rags. Remove
propeller shaft grease plug (184). With
grease gun (462,48IA) fill until bearings
will take no more, and replace grease plug
(184).  Assernble propel ler  and s leeve in
place, lining up assembly marks on end
of sleeve and shaft, and replace lock nut,
turning it up tight (183).

13: Fill tail bearing with tail compound
(c ) ,  ( 13 -1 ,1 ,  48 i t s ) .

14: Fill forward propeller hub with tail
compound (c) ,  (40,  48lB).

15: Remove drain plugs in afterbody and
tai l  and let  drain (13-14).

16: Remove hand hole covers (200, 48).

l7: Remove fuel and water air checks
(12, 7+, 405), clean, blow ofi with air,
oil (A) and replace.

l8: Remove fuel and water delivery
checks (74, 406, 407), clean, blow ofi
with air, oil (A) and replace.

l9:  Removc fuel  ant l  water  st ra iners
(372A, 405), wash out with cleaning sol-

vent, blow off with air. Be sure mesh
ctean and replace.

Check Speed Ring

20: Remove speed ring (12) and
thickness, making sure it agrees wi
record book. If correct, set up on
screw and replace.

2l: Turn torpedo bottom up; test
pheric chamber for leaks with test
Dr.  No. 173758 and tools 92,  l l ,  461,
410, 409. Routine of test: install test
nection with gauge in atmospheric
ber, connect test pump, pump to 15 I
Dressure and test for leaks. If chamber wi
not hold 15 lb, pressure for 5 mi
renew diaphragm and repeat tests.
positive leakage is not present, rernove
pump and connecdons and turn
topside up.

22: Remove air strainer (12,372A)
install adapter (191, 223).

23: With stop valve closed, install testi
set (Dr. No. 79646) in charging
(227) and connect with adapter (I4

24: Check alignment of top surfacc
depth rudders with zero lines on tail
rvorking rudders by hand.

25: With transportation screw in
turn on 450 pounds air and note
tion of valve in relation to valve
Mid-graduation should line up with r
ence mark on valve stop; if it does
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line up, unclamp and adjust valve to that
position (2464).

26: With transportation screw in place
and air on, check neutral position of depth
rudders. Should be one and one-half divi-
sions down. If it is not, loosen clamp
screw in rudder adjusting rod, remove
connecting screw and turn rudder ad-
justing eye in desired direction. (One-half
turn is minimum eye can be turned to line
up with forked end of steering rod con-
nection.) Reconnect and clamp adjustment
( r3-14) .

27: Set  depth index to 10 feet  (135A).

28: Put on hoisting strap and hoist tor-
pedo clear of truck or chocks.

29: With access plug removed from base
of air chamber, install screw hook and
weight (4l18-16 lb. weight for Mark 13
Modification torpedoes except for Mark
13-1 from register number 14543 through
register number 14614; on these use
411A-10 lb.  weight) .

30: Remove transportation pin (49).

3l: With spirit level on top center of air
flask directly parallel with torpedo axis,
level torpedo.

32:  Open stop valve (227).  Be sure 450
lb. pressure is maintained.

33: With torpedo level, mid-graduation
on depth engine valve connecting rod
should center on reference mark on valve
stop. Raise or lower tension of depth set-
ting spindle to center valve (135A) and
obtain neutral throw of rudders. Move
pendulum back and forth and make sure
valve comes to rest on mid-graduation.

34: If depth index fails to read l0 ft.
when valve is centered, disengage side
gear spindle from socket (472A), set depth
index dial on 10 ft. (1354) and re-engage
spindle with socket. Verify adiustments
and remove weight and screw hook (411B
o r  4 l lA ) .

35: Replace access plug and rvasher in
atmospheric chamber (ll).

36: Set depth index on zero (135A).
With air on in depth engine give torpedo
tilting test; pendulum should start to
move with no more than /z degree tilt
up or down; 2l degrees of tilt should
cause full travel of pendulum. Use bevel
prorractor.

37: Make sure full throw of rudders is
obtained by moving pendulum against
stops. (Full throw is I division up, 4
down.)

38: Where locking device is used, check
to see that locking fork is clear of and
does not interfere lvith valve lever when
device is unlocked. (The height of the
locking fork should be adjusted on lock-
ing slide so there is no interference be-
tweeo arms of fork and pin on upper end
of valve lever when it is moved to ex-
treme forward or aft position. This ad-
justment is made by loosening clamp scre w
and moving slicle in either directi,,n.

39: Replace transportation pin.

Check Yerticol Rudder
Adiustrnent
40: Acijust vertical rudder throrvs as
follows: Movc propellors by hand until
pallet is in position farthest from pallet
cam; with air on in engine, move valve
in either direction by hand, recording verti-
cal rudder throw with vernier scale (44).
Vertical rudder throws should not vary
over one unit on either side when properll'
adjusted, and should average 33 for upper
and 24 for lower rudder in Mark 13
Modification torpedoes.

4l: Lower torpedo back on truck or
chocks.

42:  Close stop valve (227).

43: Disconnect and remove test set and
a d a p t e r  ( l 4 l A , 1 9 l ) .

44: Wash air strainer with gasoline or
alcohol, blow off with air and replace
(3724) wi th p lug and washer (12).

45: Replace charging valve plug and
washer (13-14).

lesl Gyro lflechcnism

46: Replace water compartment fill ing
p l u g  ( 1 1 ) .

47: Turn torpedo bottom up.

48: Remove gyro clamp plate cover and
gasket  (13-14).

49: Remove gyro bottom head (246A),

50: Make sure gyro top plate is properly
centered on reference pointer and wipe
inside of gyro pot dry with cloth.

5 | : Turn propellers by hand ro move
pallet and cam pawls to extreme after
position, away from cam.
52: Inspect and oil (A) gyro top bearing.
53: Lock and unlock spinning mechanism
by hand (205A) and make sure it op-
erates freely.

54: Inspect and install gyro.

55: Inspect and oil (A) gyro bottom head
bearings; install gyro bonom head with
zero marks to coincide (246).

56: Replace drain plugs with rvashers in
af terbody and ta i l  (13-14).

57: Turn torpedo topside up.

58: Lock and unlock gyro by hand
(205A),  making sure cente r ing pin re-
leases freely and without kick. Check outer
gimbal clearances by hand; clearance
should be between 0.0025" and, 0.005".
IMPORTANT: Torpedo must be turnetf
topside up for step 58, as the g''ro must
pivot on its bottom bearing (the normal
position of gyro for release) during this
centering pin check.

59: Lock gyro (205A), turn torpedo bot-
tom up and install gyro clamp plate cover
(13-14); turn torpedo topside up.
50: Place gyro engine valve in approxi-
mate mid-position by hand; rurn pro-
pellors by hand. If gyro engine valve
moves, top plate is not correctll.centered
and condition should be rcported to Tor-
peclo Officer.

lest Depth Engine ond
Yerlicol Steering Engine
with Ail

6l :  Insta l l  dummy igni ter  (391) and con-
nect  p ipe (438).

62: Put on trvo propeller locks (417).

63: Replace transportation pin with re-
placement screw (49).

64: Install starting gear toggle and test
lift required to trip it with a spring scale;
toggle should release at between 15 and
20 lb.  Test  act ion of  star t ing gcar rnr l
hoist torpedo clear of truck or chocks.

65:  Have tool  227 on star t ;ns scar snin-
dle ready for use.

65: Trip starting spindle arm.

67: Open stop valve smartly, causing gyro
to spin (227).

68:  Close stop valve (227).

59: Remove propeller locks (417). Open
stop valve slowly (227) and build up
speed of main engine to point necessary
for proper operation of pallet mechanism.

70: Keep tool 227 on starting gear index
spindle for emergency use.

7l: Swing torpedo in horizontal and ver-
tical planes, noting movement of horizon-
tal and vertical rudders. Vertical rudder
throw to both sides should be snappy.

72: Rotate starting gear index spindle
(227) to left to cut ofl air.

73:  Close stop valve (227).

74:  Replace propel ler  locks (417).

75: Remove replacement screw and in-
stall transportation screw (49).

76: Disconnect dummy igniter pipe (438).

77: 'f rip starting spindle arm.

78: Crack stop valve by hand and see if
air comes through igniter lead. Close stop
valve (227). (This is to make cerrain
igniter lead has not been crushed when
afterbody was assembled to air flask.)

79: Rotate starting gcar spindle (227) to
seat starting piston.

80: Lower torpedo to truck or chocks ancl
t " r n ; r  h ^ r r ^ m  i l n

8l: Permit gyro to run down by itself.
82: Remove gyro clamp plate cover (13-
14.)

83: Remove gyro bottom head (2464).

84: Remove gyro, clean and return to
gyro case.

85: Replace gyro bottom head (246A)
and gyro clamp plate cover, with washer
( l 3 - 1 4 ) .

86: Turn torpedo topside up.

87: Remove water compartment fill ing
plug (11),  replace fuel  f i l l ing plug (217,
74),  and replace warcr  companment f i l l ing
p lus  ( 11 ) .

88: Loosen speed screrv to take compres-
sion off reducing valve spring (12).
89: Replace hand hole plates (48), com-
pleting preliminary adjustments and rests. 147
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F I N A l

M A R K

Stop Volve

l: Ascertain that stop valve is closed
(227  A ) .

Oil ond Greose

2: Remove grease packing screw from
end of inner propeller shaft (184). With
grease gun (462,481A) fill bearings with
tail packing compound (G) until com-
pound begins oozing out around propeller
shaft grease ring (approximately 5 oz.).
Replace grease packing screw (184).

3: Fill tail bearing with tail packing
compound (G) (13-14,4818).

4: Fill forward propeller grease cavity
with tail packing compound (G) (40,
4 8  1 B ) .

5: Fill oil tank (13, 14) with hot run-
ning torpedo oil (B). Turn propellers by
hand and note if oil pump draws oil from
tank.

6: Put on propeller locks, both wire and
standard (417).

Check Starling ilechonism
7z Rotate starting gear index spindle
(227 A), l ining it up on scribe mark. (A

distinct click should be heard).

8: Make sure unlocking cam clears un-
locking lever, and that starting valve is
closed. Install starting gear toggie with
pins and cotter pins (72).

NOTE: Starting spindle must be left in
down position (flush with starting gear
body) and starting toggle inserted by re-
moving pin from bracket at forward end
of starting gear body. When replaced, pin
should be secured by cotter pin (72).

9: Install starting gear toggle lock as fol-
lows: place leg of lock in space berween
toggle and spindle arm, inserting locking
pin thrtNgh the holes in toggle lock and
lanyard hole in toggle. Secure locking pin
with two cotter pins (72).

NOTE: A srnall block of wood, ap-
proximately one inch square and painted
red, should be attached to the eye on one
of the cotter pins in locking pin with a
piece of wire, as a warning that starting
toggle lock is attached.

l0: Check speed ring to make sure that
size is as given in the record book. Re-
place and set up on speed screw (12).

I l: Oil reducing valve with hot running
torpedo o i l  (B)  (13-14 ,  94) .

Chorge Air Flask

12: Remove water conpartment filling
p lug  (11 ) .

13: Remove fuel fi.ll ing plug (217, 74).

l4: Remove charging valve plug (13,

14) and make sure that leather washer
is in place.

15:  Instal l  safety strap on wing nut .

16: Install charging lead and safety strap.
Open stop valve (227A) and charge to
1500 pounds. Bleed and disconnect charg-
ing l ine (13,  14).

17: Rotate torpedo until nipple from air
flask to blow valve is on the bottom. Tip
forward end of air flask down, open blow
valve (49), drain flask of water, and close
blow valve.

Attoch Exercise Heod

18: Disconnect and remove air releasing
mechanism (48,  141A).

l9: Hoist exercise head into line with
forward joint of air flask, and connect
pipe from air flask blow valve to nipple
on exercise head bulkhead (141A).

20: Blank ofi lead to air release mech-
anism in head. Crack air flask blow valve
and test pipes and connections for leaks.
See that no air escapes from relief valve
in buoyancy compartment due to leak in
piping. Close blow valve and remove
blank.

2 | : loin exercise head to air flask and
secure with holding screws (49).

NOTE: Care should be exercised not to
distort the pipe from air flask blow valve
to head during this step.

22:. Work discharge valve by hand. See
that valve seats propedy and that spring
is not broken.

23: Fill forward compartment of exercise
head with fresh water.

24: Calibrate air release mechanism to
n'"."rih..1

25: Crack air release mechanism blow
valve (49) and blow through piping. (See
that there is no restriction in pipes).

26: Attach air release mechanism to air
l ine in head (141A).

27:  Open air  f lask blou'valve (49.1 and
see that blow valve is scated on its out-
board seat.

NOTE: The Mark 26 exercise head uses
Mark 2 air releasing mechanism which
must be cocked by hand (441). Apply no
side force when lifting the cocking tool as
this may bind the valve stem. This might
result in failure of the exercise head to
blow and consequent loss of the torpedo.

28: Test air release mechanism and con-
nection under water for leaks. If no leaks
are found around stem, put on air release
protection cap. See that washer is in place
and v€nt hole in cap is clear.

29: Check forward bulkhead for tight-
ness by observing if bubbles are present
around bulkhead or piping,

30: With air release mechanism cocked,
secure with leather gasket and cover plate
(48). (See that gasket is evenly in place).

3 l: Install torch pot in torch case, using
leathcr gasket (48). Secure cover evenly
rn prace.

32: Inspect air relief valve washer and
make sure it is in good condition and
even on l ts seat.

NOTE: In preparing the exercise head
for firing, be sure the leather gaskets
under air release mechanism and torch
case are tight. If they ate not, the head
may not blow or the air buoyancy cham-
ber may be flooded and the torpedo will
be lost.

lf Using Torpedo Heodlighr

33. Remove small square of fibre be-
tween conl.act points on switch.

34: Test switch mechanism bv striki
side of headlight marked "aft" with
to see if lamp lights.

35: Reset switch to "off" position
pushing switch lever with finger,
elongated slot in headlight body.

36: Install headlieht in forward
of exercise head, using gasket

evenly in place.

CAUTION: Headlisht nust be i
with side marked "aft" toward the
side of the head. Otherwise, inertia
will not close switch and headlight
not l ight.

Finish Chorging Air Flask

37: Reconnect charging line (227A)
charge torpedo to 2800 lbs.

38: Close stop valve (227A), and
charging line of air at pressure.
charging line and safety strap and
charging valve plug (13-14).

39. Open stop valve one-half turn (227

Prepore Check Yalves

40: Remove (12,406) and clean (372
fuel, water and air strainers.

4l: Test by hand the action of fuel
water delivery and air check valves,
replace plugs (405, 74).

42: If check valves ate sluggish in s
ing or opening, remove (405), clean,
l ightly (A) and replace.

Fill Fuel ond Woter
Cornporlmenls

43: Fill fuel compartment and
fuel fill ing pl'tg, (217,74).

44: Fill water compartment and re
water compartment fill ing plug (ll).

A D I U S T T E i l T S

T 3  A l I D  T O D I F T C A T I O i l  T O R P E D O E S
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Droin Combustion Flosk
45:  Remove dummy ign i te r  (391A) .

46: Iurn torpedo 180 tlegrees (one-half
turn) to port, ancl drain combustion flask.

NOTE: Kccp igniter lcacl clcar of com-
bustion pot rvhile turning torpedo, to pre-
vcnt l iquid entering igniter lead.

lnstoll Gyro
47: Remove gyro clamp plate cover
( 1 3 - 1 4 ) .

48: Remove gyro bottom hcad (2464).

49 : ,  O i l  top  I 'ear ing .  us ing  gyro  s l r inge
and g) ' ro  o r l  (A) .

50: Install gyro. If neccssary) remove
propeller lock and turn propellers by hand
until cam pawl is in extreme after position
so gyro  can be  ins ta l led  (13-14) .  O i l  (A)
and replace bottom head lvith assemblv
marks (246A), lock (2054) and trip by
hand. Check freeness and -ou"-"ri, of
gyro, and aiso clearance. Lock finally, and
see. . th r - t  f inger  t r rp  rs  I lush  ega in . t  po t
wall; i f not, gyro is not fully iocked,-so
re lease,aga in .  tu rn  sp inn ing  gear  one and
orc  ha l f  tu rns  rnd  rga in  Jock .  The gyr ,
should now be fully lockecl as shown'by
the finger trip being against pot rvell.

NOTE: It is good practice to revolve
gyro assembly on its upper bearing rvhen

installing bortom head, thus making cer-
tain that balls and bottom bearing are
lined up.

!1r  Replace gyro c lamp plate cover (13-
14) with gasket.

Check Afierbody Finings
52: Check joint scrervs in afterbody and
t a i l  ( 4 9 , 3 8 6 ) .

53: Check lock nur for afrer propeller
s)eeve (  183A).

54: Check holding screws for tail rails
Mark 13 rorpcdo. Check holding screws
for spider straps ro tail blades 

-Mk. 
l3

(new tail) and Mk. 13-1 torpedo.

55:_ Check drain p lugs (13-14) in af ter-
body and tail. See that washers are in
place.

55: See that gaskers are in good condition
and in place, and replace hand hole plates
( 4 8 ) .

57: Turn torpedo upright.

Prepore Depfh ltechonism

!!,, Set depth index to required depth
( 1 3 5 A ) .

59: Remove transportation pin and in-
stall replacement screw, making sure
rvasher is  rn p lace (49,227A'5.

50: Open stop valve rvidc.

NOTE: Step 60 applies only to planes
rvhere stop valve is not accessiblc with
torpedo in position on plane. For all other
typcs of plane sce step 64.

Attnch torpedo to
lounching Geor on plerne

6l: I{oist torpcdo to rack making sure
torpedo is properly positioned in rack and
that rack is properly cocked.

62: Lock the rack, or providc safetl,
s t rJp  so  to rpedo cann. t  be  ecc i< lcn ta l l y
rcleased. (On PBYs a safety strap is used,
On ll'BDs a safety pin is usecl to lock the
rack.)

63 :  Ins ta l l  ign i tc r  (391A) .

64: _Oper.r stop valvc u,icle (227A) (if
no t  done as  Stcp  60) .

55 :  Conncc  ign i te r  lead  (438) .

56: Check tripping lanyard and remove
startlng toggle lock, locking pin and
painted block (92).

67: Removc standard propcller lock
( 4 r  t ' )  .

68: Recheck check-off list carefully, to
nakc sure no step has been omitted.

59: At the last practical momenr, re-
move safety strap or safety prn.
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P R E P A R A T T O T I F O R A W A R s H o r
( t 1 {  A D D t t t o l t  r o

l,: Place torpedo upright on rruck or
cnocKs.

Incfall Worheod
2: Remove air pipc fronr air ffask bl,rlv
v a l v e  ( 1 4 1 A ) .

3: Remove stcel protecti ltg ring (49).

4:. Clean joint ring and coat rvith heavy
o i l  (D) .

5: Attach warhead to air l lask rvith 26
joint scrervs (.i9).

6 :  I  u rn  to rpedu bo t tom up.

7: Remove exploder mechanism basc
p la te  (49) .

8: Thoroughly clean ancl clry cxploclcr
mechanism casing.

Instoll ilerrk 2 fetryl Booster
9: Remove booster from container and
replace container in storvage space.

l0: Install booster in casing with recess
or pocket for detonator facing our.

I l: See that booster is a loose fit in

P R , E I I I I I I I A R Y  A I I D  F I N A I .  A D ' U S T I t E N T S )
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casing, so it wil l drop down to rest on the
safetl '  chamber when torpedo is turned
qrright.

Instqll Exploder llechonism
on Bose,Plote
12: Remove Mark 4-1 exploder mecha-
n ism,  sha[ t .  and push ro r l  I rom conta incr )
ancl replace containcr in storvage spacc.

l3 :  Ins ta l l  spr ing  c l ip  (MFl1)  on  spr ing
and push rod compressing sprrng.

14: Placc push rod, shouldcr end doun,
in position in diaphragm lever ann.

15: Unclip upper rvorm and gear from
drive shaft, place arrow on lower gear
inboard (tolvard rvorm), place upper
worm and gcar iu ncsh lvith gcar on
transverse sha{t and pinion, and push
drive shaft up into its bearing. See that
shaft, uppcr rvorm and gear snap to-
gether.

l6: Remove three holding scrervs with
lock washers from basc plate (49).

17: Set cxploder mechanism in place on
base plate, seeing that arrow on lower

gcar on driving shaft is toward worm, ancl
that push roci cxtends through its guidc.

18: Secure cxploder mcchanism to base
platc with three holcling scrcrvs ancl lock
u 'ashcrs  (49 ,  6 ,1 ) .

l9 :  Remove spr ing  c l ip  (MF1 l )  f ronr
spnnIJ.

NOTE: With anticounrermining devicc
disengagecl, thcrc shoultl be from .003" to
.[J05" clearance betwccn push rocl and
anticountermining clcvice bell crank.

Test Exploder lllechonism
rd
rd

rt-
ril

20: Rcmovc sct scrcw
( 4 0 ) .

2 l :  I ' u rn  a rming  gear
mechanism is armed.

and icller gcar

unti l exploclcr

22: Make sure thar clamp (MF9) is in
place on guide posts.

23: With push balance (98) test pres-
sure against Iiring ring required to fire
the mechanism. (Should be from 3Yz to
5 % pounds.)

24: Cock and unarm exploder mecha- t49



R O U T I i l E F O R  U P K E E P O F  F U l l Y R E A D Y  T O R P E D

nism by turning arming gear until arming
screw is flush with it. and scribe marks
are lined up.

25:. Replace idler gear and set screw
(40 ) .

26: Remove six screws (40) and detach
impeller guard.

27: With feather gauge (MF7) test
pressure required to just start the im-
peller. (Should be from 12 to 20 ounces.)

28: Replace impeller guard and secure
with six screws (40).

29: Remove clamp (MF9) from guide
posts.

lnclqll ilerk 7 Detonotor

30: Remove detonator and safety cham-

DAITY

(A) lf Attcched to Plone

l: Secure toggle lock to toggle and
starting spindle arn (92).

2: Lower torpedo to truck or chocks.

3: Gauge and boost air flasks as neces-
sary.

4: Check oil level in oil tank (13).

5: Attach torpedo to plane.

(B) Relood Torpedoes

l: Gauge and boost as necessary.

2z Check oil level in oil tank (13).

WEEKTY

(A) tf Attoched to Plone
l; Secure toggle lock to toggle and
starting spindle ^rm (92).

2: Lower torpedo to truck or chocks,

3: -Turn propellers 50 turns, refill oil
tanK,

4: Repack propeller shafts and sleeves
with grease (G). (462,481A).

5: Operate depth mechanism from 0 to
50 and reset to required setting (135A).

6: Attach torpedo to plane,

(Bt Relocd Torpedoes

l: Turn propellers 50 turns, reill oil
tank.

2: Repack propeller shafts and sleeves
with grease (A) (462, 48lA).

ber from container, and replace container
in stowage space.

3 l: See that detonator moves freely in
safety chamber. Screw out one turn and
oil with drop of gyro oil (A). Screw
back in and line up scribe marks.

32: Install safety chamber and carrier on
mechanism with 4 screws (40).

lnstoll tlechcnisrn ond
Base Plale in Worhead

33: Install good rubber gasket on seat
for base plate.

34: Grease (E) impeller shaft (MFl).

35: Using lifting tools, insert base plate
and mechanism in head.

3. Operate depth mechanism from 0 to
50, and leave tension off depth spring
( 1 3 5 A ) .

ilol{tHtY

l: Secure toggle lock to toggle and
starting spindle arm (92).

2t Lowet torpedo on truck or chocks,

3: Close stop valve (14).

4: Disconnect (l4lA, 391A) and remove
igniter. Note condition of end seal. Re-
place in container and put in stowage
space,

5: Remove afterbody drain plug and one
tail cone drain plug (13).

6: Turn torpedo bottom up, draining
combustion flask on way over.

7t Remove exploder mechanism, deton-
ator, and booster:

(a) Remove base plate holding screws
(4e).
(b) Remove safety chamber and detonator
from exploder mechanism (40), replace
in container, seal tightly and replace in
stowage space.

(c) Rerriove booster from warhead, re-
place in container and replace in stowage
space.

(d) Place base plate and exploder mecha-
nism in safe stowage space.

8: Turn torpedo upright.

9: Remove check valve plugs, operate
and oil (C) check valves, and replace
plugs (405, 74, r2).

l0: Remove strainer plugs, remove and
clean air, fuel, and water strainers and

36: Secure base plate with holding
screws (49).

leckoge Tesl

37: Remove plug in base plate (39) and
install adapter, set to open at 5

38: Pump 5 pounds of air into er
casing (MFl5) and inspect for
around base plate, impeller shaft,
diaphragm plate. (Use soapy water.)

39: Remove test set and reDlace
and washer (39).

40: Turn torpedo upright.

4l: Load torpedo on plane rn
with final adiustments-

replace. Replace strainer plugs (
372A) .

I l: Check action of starting gear:

(a) Remove toggle lock from toggle
starting spindle arm (92).

(b) Trip starting spindle arm.

(c) Rotate starting gear index spi
through several complete
(227A).

(d) Replace toggle lock to toggle
starting spindle arm (92).

12: Operate depth setting mechan
from 0 to 50 and return to reoui
setung.

13: Remove either hand hole plate (
and swing pendulum back and forth
few times by hand.

14,. Work horizontal rudders up
down a few times by hand, using
hand on each rudder and with the
amount of force on each.

l5: Work vertical rudders by
using same method as Step 14,

l6: Remove propeller lock (417)
turn propellers by hand at least 50
Listen for any unusual sound,
action of pallet and slide to see
pallet does not engage pallet pawls
gyro locked.

17: While propellers are being
over, move vertical steering engine
valve by hand. See that pallet blade
not strike pallet pawls.

18: Replace propeller lock (417).

l9: Lubricate torpedo:

(a) Fill oil tank.

(b) Fill tail bearing with tail
compound (c) (462, 48lA).t50



ng (c) Fil l  forward propellcr grease cavitl,

(G)  (462,  4818) .

20: Crack stop valve (13-14).

2l: Turn torpedo bottom up, draining
combustion flask of water.

22: Inspect gyro and gyro mechanisrn:

(a) Rcmove gyro cover plate, unlock gyro
by hand ancl remove bottom head (246A,
1 3 - 1 4 ) .

(b) Removc and inspect gyro, noting that
balance nut is tight. Apply nvo (2) drops

of gyro oil (A) in each bearing, using
s v r i n o "  f " r n i . h " , l

(c) Lock and unlock spinning mechanism
by hand and by rotating spinning shaft
( 205A) .

(d) Remove propeller lock (417) and
turn propellers until cam pawl is in
extreme after position. Replace propeller
lock.

(e) Install gyro and bottom head; lock
gyro. Install gasket and cover plate (246A,
l 3 - l  4 ) .

23:  Rep lace  hand ho le  p la te  (13-14)
and afterbody and tail drain plugs (48).

24: Install booster, detonator, and ex-
ploder mechanism in accordance with
instructions in "Preparation 

for a War
Shot."

25: Turn torpedo upright.

26: Gauge and boost air f lask.

27: Check level .of fuel, oil and water.

?8: Load torpcdo on plane according to
instructions in Final Adjustrnents.
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o
The following treatment should bc car-

ried out immediately af tcr lirin g to
prevcnt clctcrioration of rnaterial:

lmmediole Treotmenl

l: Close stop valve and air fask blorv
vlte (227A, 49).

2:  Put  on propel ler  lck (417; .

3: Rotate starting gear index spindle un-
til click is heard (227A).

4: Place torpedo on truck, wipe shell
dry ancl slush with (E).

Droin Afterbody and Toil
Remove replacement scrcrv (49).

Install transportation screrv (49).

Rcrnovc drain plug in aftcrbody (13-

Rcmovc c l ra in  p )ugs  in  ta i l  (13-14) .

Removc gyro  c lamp p la tc  covcr  (13-

Rcmove ign i te r  (138,  391A) .

Fill Oil Tonk

l l: Fill oil tank rvith hot running tor-
pedo  o i l  (B )  ( 13 -14 ) .

Note quantity of oil rccluircd to 6ll
tank, in orcler to cletermine the quantity
of oil remaining after run.

Drcin Combustion Pot
l2: Turn torpedo over sufl icicntly to
drain corrbustion pot.

l3: Drain combustion pot. 
' furn 

torpedo
bot t . rn  up .  rn r l  ins ta l l  thc  dur rmy ign i te r
and connect  a i r  lead  (438,  391A) .

Remove Gyro
Rctnovc g1,ro bottom hcerd (216A).

Rcmove gyro, wipc pot dry, clcalr

and oil top and bottom gyro bearings (A),
:rnd replace gyro bottom head and clamp
p la te  cover  (13-14) .

Droin Fuel ond Woter
Comporlment
l6: Rernove water comparrment fi l l ing
plug (11). Measure quanrity of water
remr in ing  a f tc r  run  by  dra in ing  in to  a
can.

17 :  Rernove fue l  f i l l i ng  p lug  (217,74) .
Mcasure quantity of fuel remaining after
run by clraining into a can.

|8: Replacc u'ater compartment l i l l ing
p l u g  ( 1 1 ) .

Overhaul and Clean Tcil
(Iflork t3 rorpedo)

| 9: Remove holding scrcws for top,
bottom and side rails (39).

20: Remove side rails rvith rudder anns.

2l: Removc depth rudders.

22: Remove bottotn rail with rudde r
:lrm s.

23: Rernove lorvcr vcrtical ruddcr.

24: Remove upper rail with rudcler
arms, upper vertical rudders and rudder
support body assembly.

25: Remove holding nut, after propelJer
ancl sleeve with bushings (183A).

26: Remove trvo forward propeller lock
nut  sct  screws (40).

27: Rcmove forward propeller lock nut
(  l  85c ) .

28: Renove forrvard propeller (use lead
rnrul  i f  neccssf , r ]  ) .  Remove kels f ronr
s lccvc (40).

29: Remove rudcler connecuon scrervs
( 1 3 - 1 4 ) .

30:  Remove ta i l  jo int  scrervs (49,  184A).

3l :  Remove ta i l .

32: Rernove fonvard propeller sleeve
locking screws (40, 72).

33: Remove forrvard propeller slccve.

34: Insert cotter pins in holes on aftcr
end of cxhaust valve stems (72, 40).

35: Remove cotter pins and nuts on ex-
haus t  va lve  bracket  (72 ,  408) .

35: Remove exhaust valves and brackcr
tntact.

37: Examine exhaust valve springs and
seats and oil (D).

38: Renew exhaust valve spring and rc-
seat valves, if found necessary (WF.202A,
72, 408).

39: Replace exhaust valve bracket anrl
v a l v e s  ( 7 2 , 4 0 8 ) .

40: Removc cotter pins from holes in
exhaust stems (72, 40).

4l: Replace forward propelJcr slccvc.
"Zero" marks rnust coincide.

42: Replace forward propcller sleeve
lock screws, ancl lvire all scrervs (72,40).

43:. Replace tail.

44: Replace tail joint scrervs (49, l84A).

45: Re.placc forward propellcr slecvc
ke1 s .

46: Replace fonvard hub and propeller.
"Zero" marks must coincidc.

47: Replace forrvard propel)er lock nut
(  l 8 5 c ) .

48: Replace fonvarcl propcller lock nrrt
se t  sc rews (40) .

49: Wipe c)ean and apply tail compouncl
(G) thoroughly; rcplace bushings on afrcr
propellcr sleeve.

50: Rcplace after propcller slccvc, hub
and prope l le r  ( "zero"  rnark*  must  co ;n-
cidc) and rcplace aftcr propeller sleeve
lock  nu t  (  183A) .

5l: Replacc ruddcr support body asscnr-
bly, ancl vertical rucldcrs rvith ruclder
r r n t s  l n r l  l a i l r .  S e r r r r t  r e i l s  r v i t h  h o l d i n s
. e r e r v s  1 j 9 . 7 .  
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52: Replace depth rudders, side rails and
rudder arms, and secure rails with holdine
screws (39).

53: Replace rudder connection screws
(  13 -14 ) .

54: Replace tail drain plugs (13-14).

55: Grease tail bearing with (G) until
i t  shows (+62,481A).

56 Pack shaft with (G) until it shows
(184A) .

57: Grease forward propeller (G) until
i t  shows (40,  4818).

Overhaul snd Cleon lnil
(Illcrk t3 -- llodificarion
Torpedoesl

58:. Remove holding nut, after propeller,
and sleeve with bushings (183). 

-

?9t Remove four (4) bronze bushings
rrom sleeve ior atter propeller.

50r Remove two lock screws {rom nut
for firrward propeller, and remove nut(185c) .
5l: Rcmove forward propeller and hub
rrom sleeve for torward propeller.

62: Remove keys from sleeve. Use screw
dr iver (41) in mi l led s lot  in end of  keys.
53: Remove two pins for rudder con-
nect ions (13-14).

64:. Remove sixteen ( l6) joint screws
and remove tail (459, i84).

65: Remove wire from four screws foi
locking clips, and remove screws (72, 4l).

66:.- Turn sleeve for forward propeller
until locking clips are in alignment'with
milled- slot in after bulkhead, and remove
four locking clips. pry our with screw
o r l ve r  ( 1 I ) .

67; Remove sleeve for forward pro-
peller.

58: Remove wire (72) and two screws
tor,grease packing ring, and remove grease
packrng rlng lrom forward propeller
sleeve.

69: Insert cotter pins in holes on after
end of exhaust valve stems (72, 40).

70: Remove cotter pins and nuts on
exhaust valve bracket studs (72, 405).
7l: Remove exhaust valves and bracket
rntact.

72: Examine exhaust valve springs and
seats, and oil with (D).

!1t Renew exhaust valve spring (40g,
72), and reseat valves (WE202A) It iound
necessar)i.

74: Replace exhaust valve bracket and
valves (408,  72).

75: Remove cotter pins from holes in
exhaust stems (72, 40),

76: Clean and wipe dry sleeve ftor tor-
ward propeller.

77: Clean, grease (G) and replace pack-

ing ring in forward propeller sleeve.
Replace holding screws and wire (72,41).

78: Grease sleeve (G) and replace on
forward propeller shaft.

79: Clean, oil with (D), and replace
four holding clips {or forward propeller
sleeve. Replace screws in holding clips and
wire heads (72, 4l). Try to pull sleeve
off, as a check to see that pins are
properly seated in holes in shaft.

80: Clean interior of tail cone and wipe
dry. Grease (G) and replace on afterbody.
Oil and replace joint screws (459, 184).

8 | : Replace rudder connection screws
(  1 3 -  1  4 ) .

82: Replace four copper washers and
four drain plugs in tail cone (13-14).

83: Clean, oil with (B), and replace two
keys for hub on forward propeller sleeve.

84: Clean, grease (G) and replace hub
and propeller on forward sleeve.

95t Clean, oil with (B) and replace nut
for forward propeller 

'(185D).- 
Replace

two keep screws for nut (41, 185C).

89t Clean, wipe dry and grease (G)
atter propeller sleeve.

872 Clean, grease (G) and replace four
bronze bushings for after propefler sleeve.

88: Replace sleeve, hub and after pro-
peller on after propel)er shaft,

89: Replace after propeller shaft lock
nu r  ( 183 ) .

90: Turn torpedo upright.

9 | : Remove grease plug in tail cone
(13 -14 ) .  W i t h  g rease  gun  (462 ,48 lB )
torce grease (G) into tail bearings to
grease bearing surfaces. Remove grease
gun and replace grease plug in tail cone.

92_: Remove grease plug in after pro-
pelle r shaft ( I 84 ). With grease gun
(4_814.) -force grease (G) between pro-
peller shafts and grease packing ring.
Replace grease plug in after propellir
snaft.

Irlake Check Run to
Check and Oil the Engine

93: Remove charging valve plug (13-
1 4 ) .

94:_ Put on safety strap and charging
lead.

95: Open stop valve (227A).

95: Charge torpedo to 1000 pounds.

97: Close stop valve (227A).

98: Bleed and remove charging lead and
safety strap.

99: Replace charging valve plug and
washer (13-14).

f00: Put tool 227 on srarting gear index
spindle as a safety measure.

l0l: Remove propeller lock (417) and
turn propellers over by hand to see if
engine turns freely.

102: Lift starting spindle arm to
starting piston.

f 03: Open stop valve (227A) suffici
to give the torpedo a check run
reasonable speed.

f04: Close stop valve (227A).

105: Rotate starting gear index spi
to close starting prston (227).

106: Put on propeller lock (417).

107: Remove rMater compartment
replace fuel plug and replace water
partment p lug (11,  217,74).

NOTE: If torpedo is to be made r
for firing, immediately proceed with
final adjustments. If torpedo is not to
fired immediately, proceed as follo

Reducing Yolve
f: Oil reducing valve (386, 14,94).

2: Back off speed screw to relieve cor
pression on reducing valve spring (12).

Remove Gyro ond
lmmersion ftlechonism

3: Set depth index on zero (1354).

4: Turn torpedo bottom up,

5: Discongect air leads to horizontal
vertical steering engines (141A).

6: Remove pipe from steenng engine
reducer valve (141A).

7: Remove valve connection
screws for both engines (246A).

8: Remove engine screws (72),
engines from gyro pot and lay aside
afterbody, leaving engines connected
rudder rods (49, 49A).

9: Disconnect gyro spin lead (229).

152

l0; Remove gyro clamp plate cover
bottom head (13-14, 246A).

I l: Remove transportation pin and
ing screws for gyro and immersion mecha
nism base (49).

12: Put lifting scii:ws in gyro housi
and remove (200).

13: Wipe gyro pot dry.

l4: Blow off gyro top and bottom beai
ings with low pressure air; with
syringe drop 2 drops of gyro oil (A)
each bearing.

l5: Blow moisture ofl gyro spinning
Iocking mechanism with low pressure
Wipe dry all parts and oil well (D).

15: Wipe all parts of gyro housing
immersion mechanism dry. Oil (B)
ror pfeservauon.

Oil Engine Georing ond
Boll Bearings

17: With (B), use oil gun and I
and spray all parts of main engrne,
ing gear, etc., paying particular a
to ball races, washers and steel

rl
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which would become rusted fron lack of
attention. This can be accomplished
through the hand holcs ancl gyro and
in tmers ion  mechrn ism huu. ing  open ing .
(94).

Replcce Gyro cnd
lmmerslon techonlem

l8: Replace gyro and immersion mecha-
nism housing with gasket, replacing con-
necdng rod for driving pallet bevel pinion
(200 ) .

| 9: Secure housing with clamp screws
and replace transportation pin (49).

20: Attach gyro spin lead (229).

2l: Attach engines to gyro pot, and wirc
screws together (72, 49, 49A).

22 :  Rep lace  va l rc  connect ion  scrcws
(246A).
23:  Rep l rce  p ipc  f rom rcduccr  lo  \e r t i -
ca l  eng ine  (141A) .

24 :  A t tech  a i r  leads  to  s tecr ing  eng ine :
( 1 4 1 A ) .
25: Replace gyro bottom head (246A).

26: Replace gyro clanp plate cover and
gaske t  ( 13 -14 ) .

2f: Turn torpedo upright.

Reploce Fift ings
28: l)rain aftcrbocly and tail and replace
p l u g s  ( 1 3 - 1 4 ) .

2j: Replace hand hole plates and gaskets
( 4 8 ) .

The above wil l place a torpedo in a
state of preservation, pending periodic
overhau l .
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l :  Data concerning Air Trajectory, Init ial
Entry and Unde rwater Trajectory, Air
Stabil ization and Development of Launch-
ing Methods, together with other related
information is given in Ordnance Data
N o . 3 8 1 6 .

2: Ordnance Data concerned with the
Mark of Stabil izer for type of planes in
use wil l be issued to activit ies concerned,
as directcd by the Bureau of Ordnance.

3: Information about installation of wirc
impeller stops on Mark 13 Warhead and
in  Mark  4- l  Exp)oder  Mechrn ism is  g ivcn
in Naval Torpedo Station Ordnance Data
N o . 3 8 1 6 .

Note: The above instructions change fre-
quent ly  due to  ncw devc)opmcnts  o r  im-
provements, making it impractical to in-
corporate them in this pamphlet. Changes
in these instructions, supplementing thosc
norv in effect, wil l be issued when made.

4: Description and instructions for rhe in-
stallation and use of the Igniter Water trip

for Mark 13 MoCi{ication torpedoes is in
Orc lnance Data  No.3819,  and w i l l  be
incorporated in this pamphlet as soon as
the design is approved.

Anti-Freeze Solufions for
Below Freezing
Temperclures

l :  Whcre planes operate in freezing air
due cithcr to alt ituclc or clirnate, both
water compartment and exercise head
should be protected against freezing by
the addition of alcohol to the warer.

2: Possibil i ty of freezing also makes ad-
ditional precautions nccessary to guard
against the presence of water in any of the
torpedo tubing.

3: The follorving method should be strict-
ly adhered to for mixing anti-freeze
so lu t ion :

(a) Alcohol and water should be

thoroughly mixed before pouring into the
water compartment.

(b) Whenever practicable, the per-
centage of alcohol in the tvater compart-
ment should not exceed that necessary to
protect against freezing at a temperature
of 30" below the existing armospheric
temperature; otherwisc, power plant dam-
xge may be caused by excessive combustion
flask temperature.

Inslruclions for ilixing Poul
Point Depressont with Hot
Running lorpedo Oil for
Torpedoes (Sontopour,
ilongonto Chemiccl Go.t
l :  Six (6) oz. of Pour Point Depressant

should be used for each five (5) gallons
of hot running torpedo oil. The hot run-
ning torpedo oil must be heated to be-
tween 140" -150"  F . ,  the  Pour  Po in t  De-
prcssant addcd and the mixture agitated
until thoroughly blended.
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General
l :  The instructions contained in the Bu-
reau of Ordnance Manual givc the pre-
scribed methods for care and handling of
torpedoes and torpedo tubes aboard ship,
and have the full force of Navy Regulations.
In addition to the Manual. the Bureau
issues circular letters containing important
instructions concerning changes in the
handling of torpedoes as made necessary
by modifications, etc. Those responsible
for the handling of torpedoes and torpedo
cquipment on board ship should be fa-
rnil iar with the contents of the Manual

and with all l lurcau of Ortlnrnce circular
letters relating to torpedoes.

2: The periodic overhaul of a torpedo
includes :

A: Cleaning all torpedo parts.
B: Examining all parts for defccts.
C: Renew or repair of defective parts.
D: Proper assembly of parts.
E: Tests of individual mechanisms.
F; Tests to check proper functioning

of trrpedo as a whole.
G: Proper treatment of parts ro pre-

servc thcm from deterioration.

3: Years of torpedo experience have estab-

lished the value of the centralized over-
hauling station - a ship outfitted and
manned for handling the torpedo equip-
ment  o f  a l l  t ypes  o f  vcsse ls  hav ing  such
e qu ipment .  On such a  sh ip ,  compe te  n t
personnel and testing equipment may be
more easily maintained, and uniforn
methods based on completc knowledge o[
evcrything having to do with torpedoes
are more certain, than might be the case
on board the many inclividual vessels car-
rying torpedoes. In all save extraordinary
crrcumstances, torpedoes and torpcdo
equipment in need of more overhaul or

(Cont inued on  page 156)  153
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L U B R T C A T ! O N  G U I D E
m A R K  l 3 - l  A l r D  l 3 - 2  f O R P E D O E g

K E Y  T O  l I U T I B E R S  A N D  l U B R I C A T I N G  R O U T I l I E
The following applies to "ready" torpedoes with the forces afloat:

I .
2.
3 .

4.
5.
6.
7.
E.
9.

Searchlight Washer. Apply "D".

Air Release Mechanism. Apply "C"

parts. "D" on washer.

Torch Case Washer. Apply "D".

Head and Flask foint. Apply "D".

[ 6 .
17 .

After Shaft Bearing. Apply "G".

Exercise Head Interior. Coat lightly with
mixture of "8" and "D".

Water Discharge Valve. Exercise and oii with
Apply "D" to washer.

on working

[ 8 .

0 9 .
20.

2 1 .

Forward Head Joint Screws. Apply "D".

Fuel and Water Filling Plugs. Apply 
"C".

Water Compartment Head Screws. Apply "D".

Flask and Afterbody foint. Apply "D".

Main Engine Gears and Bearings. Apply 
"E" to

Relief Valve. Exer:ise and oil with "B'. Apply
to -washer.

Forward Bulkhead Joint Apply 75"/" srrained
lead and 25"L "C".

balls and races, "8" to gears. 22.
10. Depth Index Setting. Apply "8".

I I. Starting Gear Starting Valve. Apply "8"' 23.

tZ Oil Tank. Fil l  with "B".

f 3. Afterbody After Bulkhead Bearing. Apply "B". 24'

14. Exhaust Valves. Apply "8". 25.

f 5. Rudder Bearings. Apply "G". 26.

Water Compartment Interior. Coat lightly wi
50 mixture of "8" and "D".

Water Compartment Head foint. Apply
strained white lead and 2570 "C".

Afterbody Joint Screw. Apply "D".

Engine Bulkhead Gasket. Apply "D".

r54 Drain Plug. Apply "D"
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27. Oil Pump. Oil with "8".

28. Immersion Mechanism. Oil with "8".

29. Depth Engine. Oil with "A".

30. Torpedo Exterior. Slush with "B" and "E" mixed.
31. Gyro Mechanism. Oii entire mechanism with "C".

32. Afterbody and Tail foint. Apply "D".

33. Rudder Rod Connections and Packing. Apply "C".

34. After Ends of Propeller Shafts. Apply "G".

35. Propeller and Rudder Surfaces. Coat with "E".

35. Oil Bracket and Reducer. Apply "B".

37. Stop and Charging Valve. Exercise and oil with
-1L .

38. Air Check Valve. Oil with "A".

39. Fuel Strainer and Check Valve. Oil with "A".

40. Water Strainer and Check Valve. Oil with "A".

41. Starting Valve. Oil witl"r "A".

42. Igniter. Apply "C".

43. Vertical Steering Engine. Oil with "A".

tfzl. Gyro Bearings. Oil with "A".

45. Tail Cone Oil Hole. Fil l  with "c".

Key to Oils ond Greoses Aulhorized for Uses Shown
(Al Gyro Oil. Blended b), Naval Tor- (Cl Light Lubricating Oil. Forced-feed
pedo Station, Newport, R. I. Obtainable and motor cylinder "il, light, (Symbol
only through requisition ro renders, bases 2110) purchased by Bureau of Supplies
and stations. and Accounts under annual contract.
(.B),Hot Running Torpedo Oil. Pur- (D) Compound Steam Cylinder Oil,
chased by Bureau of Supplies and Accounts (Symbol 6135). (600-W oi its equiva-
under annual contract. lent.) Purchased bv Bureau of Suoolies

and Accounts under annual conaracr.
( E l Petrolatum. Purchased under Navy
Department Specifications 14P1. Federal
stock catalog number for 5-pound cans is
14P100 ;  f o r  10 -pound  cans ,14P1 l0 .
(G) Naval Torpedo Station Tail Packing
Compound. Obtainable only through re-
quisition to tenders, bases and stations.

GUTDE TO IUBRICATIO]I PROCEDURES
AI:

PREI.TI I I i lARY ADIUSTTIEJ{T. .  .
PERFORftT ]{UftIBERS:
12, 16, 29, 34, 35, 37, 39, 39, 40, 42, 43, 44, 45.

FIT{AT. AD'USTMEJIT. .  .
PERFORIN NUITIBERS:
2, 3, 12, 16, 34, 36, 37, 39, 44, 45.

OVERHAUL.  .  .
PERFORIUI NUTIIBERS:
1 , 2 , 3 , 4 , 5 ,  6 , 7 , 9 , 9 ,  1 0 ,  l l ,  1 2 ,  1 3 ,  1 4 ,  1 5 ,
f  6 ,  17 ,  lg ,  lg ,  20 ,  21 ,  22 ,  23 ,  24 ,  25 ,26 ,27 ,29 ,
2 9 , 3 0 , 3 1 ,  3 2 ,  3 3 ,  3 4 ,  3 5 ,  3 6 , 3 7 , 3 9 ,  3 9 , 4 0 , 4 1 ,
4 2 , 4 3 , 4 4 ,  + 5 .  1 5 5
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repair than is practical on board torpeclo-
carrying vessels should be handled at such
centralized overhauling stations on board
designatccl ships. Too much clepends on
torpeclo perfornfancc to excusc makeshift
or inadequate ovcrhaul or repair when fa-
cil i t ies for thc proper scrvicing of tor-
pecioes and equipmcnt are within reason-
ab le  reach.

4: All steps nccessarv to norrnal disas-
sembly, overhaul, adjustment and repair
of torpedoes are covered in this section.
Proper complction of all indicatecl pro,
cc t lu rcs  rv i l l  b r ing  a  to rpedo ro  " ready"

condition, rccluiring only the preliminary
ancl f inal adjustments alreacly detailed to
prepare thc torpeclo for a run.

5: The tools required for each step in
this section are l isted as before (by number
at the point each is usecl). They are
classificd in three groups under the head-
lngs :

(a) Torpeclo Tools
(b) Workshop Equipment Tools
(c) Special 

' Icsting 
Fixtures

Tools l isted under (a) are sufficient
for clisassembly, emergency repairs or ad-
iustments, and the application of prelim-
inary ancl f inal adjustments before fir ing.

Tools l isted under (b) are for exclusive
usc in the torpeclo workshop for major (D)
ovcrhaul and for f itt ing rencrval parts
rvhen n(  cc isar \ .  Wurks l rop  equ iprnent
tools are designated by thc pre6x "WF,"

before the tool number. Fixtures l istcd un-
d e r  ( c )  r r e  u r e d  l b r  t c s t i n g  r l l e  i n d i r i d u r l  , 8 .
u n i t s  o f  r  t o r p e d o  p r i o r  t o  a s s e m b l i n g  i n  

t t  l

a torpedo. Description of and instructions
for the use of these fixtures wil l be found
in (Jrdnance Data Pamphlet No. 750, is,
suecl by the Naval 

'I 'orpedo 
Station, Nov-

Por r ,  R .  I .

6: Throughout this text the lubricants to 
(F)

be used arc inclicatcd by symbols as
follows :
Synbol

(A )

(B )

(c)

Dcsa'iption
GYRO OIL, blended by Naval
Torpedo Station, Nervport, R. I.,
and  ob ta i nab le  on l y  b t ' r equ i s i -
tion to tenders, bases, or stations.
HOT RUNNING TORPEDO
OIL, purchased under annual
contract by the Bureau of Sup-
plies antl Accounts.
LIGHT LUBRICATING OIL-
forced feed and motor cylinder
oil light, Symbol 2110, purchased
under annual contract by the

Bureau of Supplies and Accounts,
COMPOUNDI]D STEAM CYL.
INDER OIL-Symbol  6135, pur-
chased under contract by the Bu-
rcau of Sup.plies and Accounts.
(600-W or i ts  cquivalent . )
PETROLATUM, purchased under
Nrvl  Dcpartment Speci f icat ions
14P1. The l-cdcral Stock Cata-
logue numbers for this material
are l4Pl00 for 5 pound cans,
and 14P110 for  10 pound cans.
GREASE, MINERAL, LUBRI.
CATING (CUP) MEDIUM, pur
chased undcr Navy Department
Specifications 14G1. The Federal
Stock Catalogue number for this
rnater ia l  is  14G1680 for  l0pound
cans,
NAVAL TORPEDO STATION
TAIL PACKING COMPOUND,
obtained only by requisition to
tenders, bases, or stations.

7: Throughout the text, frequent refer-
cnce is made to Ordnance Data No. 750.
This pamphlet is printed and issued by
the Naval Torpedo Station, Newport, R. I.
to all torpedo tenders and bases and to
torpcdo schools.

(G )

t 5 5
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l l. Disosgemble Air
Relecsing l[echqnism
-frlork 2
l :  I jnscrew rcstriction nipplc with washer
( r 8 , 1 4 1 A ) .

2: Unscrew adjusting nut cap with wash-
er, adjusting nut keep screw and adjusting
nur (406,  407,  4t) .

3: Remor,e air relcasing valve spring,
spring support and valve. (Removal of
valve guicle ancl seat should not be done
cxcept rvhen removal is necessary).

l. Disassemble Air Releoring
ilechnnism-frlark 3
l :  Llnscreu' adjusting nut cap with
*'asher, adjusting nut keep screw and
ad ius t ing  nu t  (41 ,  407,406) .

2: Rernove air relcasing valvc spring and
sPrrng suPport.

3: Remove air inlct (restriction) nipple
anc l  washer  (451,229) .

4: Remove air strainer.

5: Removc strainer holdcr ancl washer
( + 5 1 ) .

5. Rcmove air releasing valve.

With thc above steps completed thc
exercise head rvith attachments is dis-
assernbled, reacly for cleaning and inspec-
tion of parts.

DISASSEIIBTE

A. Remove Heod lrom
Air Flosk
l :  Dra in  (13 ,  t4 ) ,  s l ing  head,  renove
jo in t  sc rews (49) .

2: Push heacl just clear of air f lask and
disconnect air pipe from air f lask blorv
v a l v e  ( 1 4 1 A ) .

B. Remove Air Releosing
ilechonism
l :  Remove holding nuts ancl cover for
air releasing mechanism (48) and lift
mechanism clear of head.

2 :  D isconnect  a i r  p ipe  (1414) ,  remove
rnechanism ancl gaskct.

3: Disconnect air pipe from nipple in
fo rward  bu lkhead r ing  (141A)  and le t
drop in exercise head.

4: Unscrew clamp nut holding nipple in
fonvarc l  bu lkhead r ing  ( I41A) .

C. Remove Ouler Bslkheod
l :  Remove nu ts  hok l ing  bu lkhead (48) .

2: Remove bulkhead, with after section
of air releasing mechanism pipe attached
(  6 1 ) .

3: Re nove air releasing pipe and clamp
(41,  111)  f rom a f te r  bu lkheac l .

4: Rernove sasket.

D. Remove Torch Cose
l :  Remove nu ts  (48) ,  cover ,  case and
gasket.

E. Remove Forword
Bulkheod

l :  Remove bulkhead nuts (48).

2: Push bulkhead forward to break ioint.
3: Turn flats on bulkhead into line rvith
slots in bulkhead seat, and withdraw
bulkhead. NOTE: When removing bulk-
head through slot in seat, take carc not
to damage holding screws.

F. Remove Relief Yolve
l :  Remove relief valve and bod)' as-
s e m b l e d  ( 3 9 1 A ) .

2: Rernove nuts for stem, rvasher for
spring, spring and valve with washer
( 4 1 , 4 8 ) .

G. Remove Woter Dischorge
Ynlve
l :  Renrove ho ld ing  nu ts  (48)  and watc r
discharge valvc spring plate,

2 :  Remor  e  rv l tc r  , l i schargc  ra l r  e  rnd
spnng.

3: Unscrerv clamping nut for discherge
valve washer (clamp discharge valvc in
tool {48 in vise ancl remove nut for
rvaslrer rvith tnl 242A),
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OVERHAUI. TEST AilD
ASSEIIIBIY

f. Reploce or Resolder Studs
for Bulkhecd and Flcnges,
Where llecessory

l: Apply heat to srud until it will un-
screw with screw-driver (41).

2: Tin new stud (442) and screw in
place (41) when hot, wipe excess solder
off threads with rag and chase threads
with %" x 20 frnger die (WEl9).

K. freolmenl ol lnterior of
Head
l: Clean interior thoroughly.

2: Treat. exposed surfaces with protective
coating of bitumastic solution (allow to
dry at least 12 hours before testing with
air).

l . lead Bol lcst

l :  Should need arise for removal and re-
installation of lead ballast, due to corrosion
under ballast or removal of dents in shell,
ballast must be replaced in exact location
from which removed.

2: Shell having been cleaned and given
a heavy coating of tin, replace lead weight
and solder in place with soldering iron.

il. lorch Cose

l :  Clean, inspect and test torch case in
accordance with instructions contained in
O.D. No. 750. NOTE: Leakage through
torch case may result in the sinking of
torpedo. Torch cases which do not satis-
factori ly pass a hydrostatic test of 85 lbs.
to the sq. in. should be scrapped and re,
placed.

Jl. Air Releosing lflechcnism
Pipes
l :  Anneal pipes and bend to shape in
accordance with drawings.

2: Reseat seats on pipe collars if neces-
sary (WE 86).

3: Reseat nipples for pipes if necessary
(wE85).

O. lesl Exercise Heods for
leaks
l: Oil (tl) and replace washer on water
discharge valve (242A, 448).

2: Clean, inspect and oil (C) valve
guide, seat and studs in discharee valve
flange.

3: Insert discharge valve in flange, place
gag across the studs and secure with nuts,
setting them up until valve is held firmly
on seat  (48).

4: Replace air release pipe (after section)
with nipple in forward bulkhead ring
(make sure plated copper washer is in
place against shoulder of nipple (141A).

5: Replace clamp nut on nipple ancl
secure (141A), holding after section of
pipe in alignment for attaching to after
bulkhead.

5: Connect forward section of air release
pipe to nipple (141A), holding pipe in
position for connecting to air release
mechanism.

7: Replace after bulkhead gasket on its
seat.

8: Note that plated copper washer is in
place against shoulder of nipple on after
end of air release pipe, and guide nipple
into hole in pocket on after bulkhead.

9: Replace after bulkhead (61) and se-
cure, tightening up evenly on holding nuts
( 4 8 ) .

l0: Replace and tighten clamp nut (141)
on nipple for air release pipe.

I l: Blank ofi air release pipe (forward
end) and nipple (after end) (141A).

l2: Install air releasing mechanism, blank-
ing ofi plate and gasket (467.

13: Install torch case, cover and gasket
( 4 8 ) .

14: Blank off relief valve flange.

15: Insert test connection in drain plug
flange, and connect low pressure gauge
and pipe. Crack air valve and build up
pressure in hcad to 15 lbs.  per sq.  in. :
close valve, submerge head in water and
examine for leaks,

l6: If leaks occur, mark their location
and remedy.

17l When satisfactory test has been made
(no leaks) unclamp nipple (141A) and
remove af ter  bulkhead (48).

18: Remove torch case (48) to provide
clearance for the installation of forward
bulkhead.

19: Place a new gasker on forward bulk-
head and install bulkhead on its seat,
being careful not to damage threads on
holding screws when passing through the
slots in bulkhead ring, Set up evenly on
nuts for holding screws (48).

20: Test forward (water) comparrmenr
as in step 15; placing head nose down,
pour water around forward bulkhead joint
and examine for leaks.

2lz If leaks occur, mark their location
and remedy.

22: When satisfactory test has been made
(no Ieaks) wipe buoyancy compartment
inside clean and dry.

23: Reassemble torch case and after bulk-
head on head (41, 48), securing pipe to
clip and clamp nut on nipple (141A)
through bulkhead pocket.

24: Remove tesr adapter (48), blanking
off plates (141A), blank in air release pipe
and remove relief valve blank (391A).

25: Replace drain plug (13, I4).

26: Oil (D) and replace water discharge
valve spring and cover (48).

272 Replace relief valve:
(a) Oil (D) and replace washer on

valve. (b) Oil (C) valve guide, valve, and
spring. (c) Assemble valve in guide, spring,
spring washer and nut (48, 41).

(d) Replace valve body (assembled)
and washer in exercise head (3914).

P. Air Releosing l[echnnism
-ilork 2
l: If necessary to replace air releasing
valve guide and seat, unscrew old valve
guide (41), applying heat around threads;
screw and solder new valve guide and
seat into body (141A., 441), reseat valve
seat, and lap valve to seat. Use cocking
tool (441) for turning valve when lap-
ping into guide, (WE 24).

2: When finished lapping, wash parts
thoroughly in gasoline, oil (C) and as-
semble.

3: Check size of holeinrestrictionnipple:
should be .0625" (use No. 52 dr i l l ) . '

4: Screw nipple into valve guide and
seat against a copper washer (18, 1414).

5: Oil (C) and replace spring support
around valve stem; replace spring screw
adiusting nut into body over spring (406).

6: Connect mechanism to air pipe from
test  panel  or  test  set  (141A).

7: Hold valve on seat by pulling out on
cocking tool, turn air on (141) and test
for leaks by submerging in water with the
valve seated; pressure release tests should
be made in accordance with nrocedure
out l ined in O.D. No. 750 (mechanism
should be set to release at 500 lbs. ores-
sure).

8: With the above tests comoleted and
dcsired release pressure obtained, insert
lock screw for adjusting nur (41).

9: See that .020" hole on top of adjust-
ing nut cap is clear. (If this hole is
clogged, a small air leak past the valve
may cause failure to function, with pos-
sible sinking of torpedo).

l0: Screw cap in place with washer un-
der seat (407), thus completing assem-
bling of air releasing mechanism.

Q. Air Relecsing Hechonism
-llcrk 3
l: Reseat valve seat and lap valve to
sea t  ( 41 ,  wE236 ) .

NOTE; If necessary to lap in a new
valve, lap hole in body with lap tool
W8237 and new valve with lao tool
wE  238 .

2: When finished lapping, wash parts
thoroughly in gasoline.

3: Blow out restriction hole in valve
guide with air, and check size using
No. 52 dr i l l ;  b low out  a i r  channels wi th

4: Oil (C) and assemble valve in guide.

5: Clean and replace strainer body with
washer in valve guide (451).

6:  Oi l  (C) and replace spr ing support
over valve stem, spr ing,  and spr ing ad-
just ing nut .  IET
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7:. 
,Clean and replace strainer in valve

guroe.

8: Remove burrs from threads if neces-
sary and replace air inlet (restriction)
nipple and washer in strainer body (45,
229).

9: Connect mechanism to air pipe from
test panel or test set (141A) (Bu. Ord.
Dwg. No. 44322,79646).

l0: Turn on air and test for leaks bv
submerging in water.

ll: With valve tight, set valve (406) to

release for pressure required in accordance
with procedure outlined in O. D, No. 750.

12: With the above test completed and
desired release pressure obtained, insert
lock screw for adjusting nut (41).

13: See that .020" hole on rop of ad-
iusting nut cap is clear. lf rhii hole is
clogged, a small air leak past the valve
may cause premature blowing of this head.

lll Screw cap in place, with washers
under seat (407), thus completing as-
sembly of Mark 3 air releasing mechanism.

R. Insloll Air Releocing
llechonigm in Heod
l: Put washer in place on beveled flangc.
Pull out air releasing pipe connection
through pocket and connect to mechanism
( 1 4 1 A ) .

2: Drop mechanism down to its seat.
Replace cover and secure with holding
nuts (48).

Overhaul, assembly and test of excrcisc
head is norv complete up to thc point of
assembly on air flask.
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A. Digconnecl and Remove
Afierbody from Air Flask
l :  Disconnect the {ollowing pipes:

(a) Main air connection (135).

(b) Air pipe to air check valves (229).
(c) Pipes to fuel and water strainers

( r 4 l A ) .
(d) Pipe from vent f itt ing to after-

body (141A') .

2: Install sling around afterbody and
take its weight with chain fall.

3: Unscrew joint screws (386).

4: Lift tail slightly higher, rotate after-
body left to clear main air connection and
pull clear of flask.

5: Place afterbody on stand.

B. Tesl Prior
to Disossembly

NOTE: Prior to disassembly of air flask
sections, it is desirable to make tests given
belolv. Steps preceded by an asterisk (*)
in the text should not be taken except to
remedy leaks or replace parts found faulty
and requiring renewal through the follow-
lng tests.

l: Chargc air flask to 800 lbs. per square
inch and test for leaks around the forward
bulkhead. Squirt light lubricating oil
around the bulkhead joint and note if
bubbles appear.

2: Test air flask blow valve for leaks
(4e).

note leaks (227A).

4: Note if charging check valve leaks

A

DISASSEilBLE AIR FTASK
(welded rype)

C. Rernove Air Check Yolve
Ascembly
l: Disconnect pipes from check valve to
water compartment bulkhead (229).

2: Disconncct pipe to venting fitting
( l 4 l A ) .

3: Re move holding screws ( 41) and
check valve body assembly.

D. Remove Fuel ond Woter
Check Vnlve ond Stroiner
Body
l: Disconnect pipe from bulkhead to fuel
stra iner (141A).

2: Disconnect and remove pipe (1414)
from check ra lve body to vent  f i t t ing.

3: Disconnect pipe from bulkhead to
water strainer (141A).

4: Rernove holding screws (41) and re-
movc check valve and strainer bodv as-
sembly.

E. Remove Stop ond
Chorging Volve Complete
| : Disconnect main air pipe at water
compar tmcnt  bu lkhead (134) .

2: Remoi'e holding scrervs (41) and srop
and charging valve group.

F. Remove Yent Firring
I: Remove holding scrervs (41) and fit-
tins,

alr connectron through watcr compartment
bulkhead.

3:  Ioosen.c lamp nut  (144) and unscrew
nrpple lor arr to water compartment.

4: Loosen clamp nut (144) and unscrew
nipple for water from water compart-
l l lent.

5: Remove water compartment holding
screws ( 12 ).

6: Insert l i ft ing handles (S. c. 2868)
and reinove water compartmcnt bulkhead
asscmDty.

NOTE: It may be necessary to tap
around ioint with lead hammer to loosen
rvhitc lead ioint.

l. Remove Forweird
Bglkhead
l: Loosen clamp nut (404), remove lo-
cating clamp, and replace clamp nut on
stud in forward bulkhead.

2: Attach piece of wire or heavy string
to clamp bolt under clamp nut and hold-
ing string (or wire) in one hand, to pre-
vent forward bulkhead from falling inside
air flask; push forward bulkhead aft to
break seat.

3: Turn flats in bulkhead to line uo with
slots in air flask toward tlomc, en.l remove
forward bulkhcad.

*1. Remove Moin Air
Conneclion in After
Bulkheod
l: Back ofi clamp nut (241A) and re-
move main air pipe assembly through
forrvard end of fask.

K. Remove Blow Yclve
Assembly
l: Disconnect pipe to air flask (141A),

2: R.move holding screw (41) and valve
assemDly.
Disassembling of air flask is now complete,

3: With main air nipple blanked off,
operate top valve to open and close and G. R.gmOVe Werter

Gomportment Bulkheod
Assembly

5: Note if charging valve plug lcaks. l: Rcmove watcr and fuel fill ing plug
6:  Open air  f lask blow valve (49) and ( l l '  74 '  2I7) '
bleed air from air flask until empty. 2: Unscre' clamp nut (Z4ZA) for main
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L. Replcce Forward
Bulkhead
*l: Apply carborundum grinding corn-
pound mixed with oil (D) sparingll'
around seat on bulkhead.
t2: Insert bulkhead through slots in air
flask seat and pull bulkhead up to its seat
( see  s teps  1 ,2  &  3 ) .
*3: Install grinding tool and grind bulk-
head to its seat, wiping and inspecting
mcasionally until a good seat is obtained
all around.
14: Remove grinding tool.

5: Clean and dry ground seats thorough-
ly (do not use lye or other alkali nor
gasoline or volatile oils-hot water only
should be used) and apply a 50-50 mix-
ture of pure strained white lead and light
lubricating oil (C) to both seats.

6: Install bulkhead on seat-hold in
place by center boss and put on locating
clamp-making sure that clamp seats in
center slot in bulkhead and in slots in air
flask forward dome.

7: Assemble clamp nut with bellows part
of nut away from locating clamp and
secure (404).

ll. Blow Vclve
l: Clean and inspect blow valve body
and parts. Remove burrs where necessary
on nipples and in blow valve seat. Apply
oil (B) to valve.

2: Replace new washer around blow
valve stem and assemble blow valve in
body (49).

3: Replace retainer over blow valve stem,
and secure with set screw (37).

4: Replace blow valve on air flask and
secure with screw (41).

5: Clean out ioint screw holes with tap.

Jl. Tesl Air Flnsk Bulkheod
for feoks
l: Connect special fitting (furnished with
workshop equipment) to main air nipple
in after bulkhead.

2: Close blow valve.

3: Open line gradually and charge flask
to 800 lbs.
4: Squirt light lubricating oil (C) around
forward bulkhead joint and test for leaks,
using a lighted taper as an additional
means for detecting leaks.

5: When test is concluded, open blorv
valve (49) and allow air to bleed until
empty. Remove test connection.

O. Wnler Comporlment
Bulkhecd with Ports
Ascembled on lt
l: Disconnect air pipe from bulkhead to
fuel flask (229).

2: Disconnect fuel pipe from bulkhead to
fuel  f lask (141A).

3: Remove 3 screws for bracket and fuel
flask (64), and remove fuel flask (49A).
+42 Disconnect and remove air pipe to
fuel flask, and fuel pipe from fuel flask,
at bulkhead (229).
i5: Unscrew screws (2 each) (40) and
remove the three brackets for fuel flask.
+6: To remove nipples for fuel and fuel
air leads, apply only suficient heat to each
nipple to run solder, and unscrew nipples
( 1 4 1 A ) .
*7: To replace nipples, clean tapped
holes in bulkheads and tin threads on
nipples and screw into holes in bulkhead,
applying only sufrcient heat to keep
solder soft until screwed all the wav uo.
After soldering in place, reseat seais on
end of nipples and chase burrs ofl thread
(wE85, wE83, WE94, WE95).
*8: Replace the 3 brackets for fuel flask
on bulkhead and secure with holding
screws (40).
*9: Clean, inspect, dress burrs off where
necessary and connect pipes to bulkhead
as follows:

(a) Air pipe from bulkhead to fuel
flask at bulkhead (229).

(b) Fuel pipe from bulkhead to fuel
flask at bulkhead (14lA).

l0: Clean, inspect and test fuel flask for
leaks as follows:

(a) Blank ofi air connection (229).
(b) Connect test pipe from fuel outlet

connection to valve on outlet pipe for
spray (141A), and check valve testing
outfit, described in O.D. No. 750. No
water should be used in test tank when
testing fuel flask.

(c) Open low pressure air valve and
allow pressure to enter fuel flask (about
45 lbs.) .

(d) Submerge fuel tank in water and
note if bubbles rise, indicating a leak.

(e) With test completed, dry fuel flask,
cover with light lubricating oil (C), and
dress burrs ofi nipples on fuel flask if
necessary (WE82, WE83, WE94, WE95).

I l: Replace fuel tank in bracket and
secure with 3 screws (49 bent).

12: Connect air and fuel pioes to fuel
fl,ask (229, 14lA).

l3l Clean interior of water comDart-
ment; clean out fitting and vent holei.

l4: Clean, inspect and install air pipe
and nipple for air to water compartment
(22e) .
15: Clean bulkhead seats, including tap-
ped screw holes, and apply a coating of
rvhite lead and light lubricating oil (C)
on seats.

15: Install water comparrment bulkhead
essembly, guiding main air connection
nipple through hole in bulkhead, and
secure with holding screws dipped in
compound steam cylinder oil (D) (12).

l7'. Screw clamp nut over main air con-
nection nipple and secure (241A, 242A).

P. Stop ond Chorging
Yolve Group
l: Remove charging valve plug and
washer (13-14).

2: Remove check valve guide, check
valve and spring (12).

3: Remove stop valve plug and spindle
(1  83 ) .

4: Remove stop valve and carrier (405).
*5: Remove keep screw and bushing for
charging valve (81, 420 with 377).
*5: Scribe assembly marks on main air
pipe and stop valve body. Apply su6cient
heat around threads to soften solder, un-
screw main air pipe and wipe solder from
valve body.
*7: Try threads on main air pipe for 6t
in threaded hole in valve bodv: tin
threads of both. Slip nut over end of
pipe, apply sulf,cient heat around threads
to soften solder, and screw pipe in place
in body, lining up scribe marks.

NOTE: If a new pipe is fitted screw
pipe into valve body without soldering.
Install valve group on air flask and secure
in place. Fit main air pipe to line up with
main air nipple in center of water com-
partment bulkhead, and scribe marks on
pipe and stop valve body. Remove and
solder in place as described above.
*8: Reseat main air connection nipple.
Reseat seat for stop valve. Reseat stop
valve plug seat in valve body (WE8l,
wE80, wE41, WE42),
*9: Screw new charging valve bushing
in place. Mark place opposite keep screw
hole, remove bushing and with small
round file remove sufficient stock on bush-
ing to match half of hole drilled before
tapping. Replace bushing in valve body,
with hole for keep screw lining up, run a
drill into hole and follow up with a tao.
Insert keep screw for bushing (420 wiih
377, 8r).
+10: Reseat charging check valve seat
(wE46).
t l l : Lap charging check valve to seat
( 4 1  ) .
12: Clean charging check valve and seat;
replace valve and spring.

l3: Clean, inspect, remove burrs where
necessary and see that stop pin is screwed
in tight on guide for check valve. Replace
over spring and check valve in valve body,
screwing up tight against a copper washer
(12). Replace charging valve washer and
p lug  (13 -14 ) .

l4z Grind stop vaive ro seat. Apply lap-
ping compound sparingly and screw stop
valve and carrier down to seat but not
hard down (405). Insert a screw driver
(41) through carrier to slot in stop valve
and grind until seated.

15: Wash grinding compound from valve
seat, clean, oil (C) and install stop valve
carrier with valve (180).

15: Remove keep screw and stop valve
spindle follower and stop valve spindle
fiom stop valve plug. Clian, inspeit, re- 159
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move burrs, lap stop valve spindle to seat
in plug, oil (C) and assemble spindle
follorver and keep-screw in plug (181,
8 1 ) .

17: Replace washer and stop valve plug
in valve body.

18: Test stop and charging valve assem-
bly for leaks, using blanks and nipples
furnished with Workshop Equipment, and
tes t  panc l  (See O.D.  750) .

l9: Install stop and charging valve group
on air l lask as follows:

Catch  t  h reads  on  main  a i r  p ipe  nu t  to
nipple on bulkhead (34), l ine up and
secure valve body to midship shell with 4
screws (41). Turn main air connecbon nut
unti l i t is fully t ightened (134).

Q. Air Check Yolves

l :  Remove plugs and rvashers for check
va lve  bod l '  (405) .

2: Remove check valve plug and guide
with centering bushing, check valve and
spr ing  (12 ,  74) .

*3: Reseat scats for valves. Use air check
valve plug, with centering bushing re-
moved, for guiding tool when cutting
(wE,108).
a4: Reseat seat for air check valve plug
rvasher  (WE113) .

+5: Rcseat seats on pipc nipples, and
remove burrs on threads (WE83).

*6: Reseat outer seat of valve on plug
( w E 1 1 1 ) .
*7 :  Reseat  ou ter  seat  on  va lve  (WEl11) .

*8 :  Lap ho lc  in  a i r  ch .ck  v r i re  p )ug .
ancl sleeve on check valvc, to fit (a tool is

providcd for holding valvc for operations
( 5 ) ,  ( 6 )  a n d  ( 7 )  a b o v e  ( W E l 0 7 ,  W 8 1 1 0 ,
w E 1 1 2 ) .

9: Clcan, inspect, oil (C) and assemble
air check valves, springs and plugs in air
check valve body, holding valves in plugs
wi.th screw rods unti l threads are engaged.
Then remove scrcw rod and set up on
plugs (.74, I21.

l0: Replace plugs and rvashers for check
va lve  body  (405) .

I  l :  Tes t  a i f  check  va lves  (sec  O.D.  No.
750 for this test).

12 :  Wipe dry  and re -o i l  (C7 a i r  check
valve after test. Install on air f lask with
holding screws and connect pipes (41,229,
1 4 1 L , 1 2 , 7 4 ) .

R. Fuel ond Waler Delivery
Check Volves ond Stroiner
l :  Remove plugs for strainers, and re-
move s t ra iners  (405,  372A) .

2: Remove plugs and washers for fuel
and water check valves (406).

3: Remove valve guides, rvith valves and
spr ings  (74 ,  407) .

*4; Remove burrs dt of holes in body
for  check  va lves  (W8119) .

*5: Reseat countcrbored nipples on body,
and rcmove burrs on threads (WE94A,
w895, WE87).
+6: Rcmove burrs in tapped hole for
check valve guides (WEl17).

7: Clean, inspect and oil (C) check
valve body.
+8: Ream burrs out of small diameter
hole in clieck valve guicle (WE120).

*9: Ream burrs out of large diameter
ho le  in  check  va lve  gu idc  (WE124) .

+10:  Reseat  ou ter  seat  fo r  va lve  in  check
va lve  gu ide  ( \ ,V8121) .

*l l : Reseet outcr seat on valr,e (tool is
provided for holding valvc during this
opcration ancl when lapping valve stem
into hole in guide) (W8122, WEl27).

*12 :  Lap va lve  s tems in to  gu ide .

l3: Lap valves to their seats in body
( t - 4 ) .

14: Clean, inspect, oil (C) and assemble
spring and valve in guide, and rcplace in
check  va lve  body  (141A) .

| 5: Clean, inspect and replacc check
va lvc  p lugs  and washcrs  (407) .

l6: Clean, inspect, oil (C) and replace
s t ra iners .  (Do no t  se t  up  s t ra incrs  more
than hand tight to prevent sticking on the
nex t  remova l ) .

l7: Replace rvashers and strainer plugs
( 4 0 5 ) .

l8: Test delivery check valves and strain-
ers  (sce  O.D.  No.  750 fo r  rh is  tes t .7 .

l9: Wipe dry and re-oil (C) check
r,alves and strainers after test,

20: Install on air f lask and secure rvith
ho lc l ing  scrervs  (41) .

2 l :  Connect  vent  p ipe  (141A) .

S. Test Woter Gomportrnent
for Leoks

l :  See O.D.  No.  750
relative to this test.
Overhaul and test of
comple te .

for instructions

air flask is norv
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A F T E R B O D Y - . R E T I O V A l  O F  T U I A ' O R  U ] I I T S

NOTE:  S teps  preceded b) 'an  as tc r isk
( ' )  s rg  nccers r ry  on l ;  rvhcn rcpr i r ing  or
replacing damagcd parts.

A. Gyro ond lmmcrsion
Itlechonism

l :  Remove hand hole plates (with after-
b o d y  b o t t o m  u p )  ( 2 0 0 ,  4 R / .

2: Disconnect air leads from horizontal
and lertical steering engines (141A).

3 :  Rernovc  p ipe  l rom s tccr ing  eng;nc  tu
g1'ro reducing valve.

4: Remove valve connection clamp scrervs
for both engines (246A).

5: Remove engine holding screlvs, detach
engines from gyro pot and lay aside in
afterbody, leaving engines connccted to
rudcler rods (72, 49, 49A).

5: I)isconnect gyro spin lead, (229).

7: Remove transportation pin (459), and
holding screws for gyro and immersion
mechanism base (49).

8: Removc tension on dcpth spring
(  135A)  .

9: Put l i ft ing screws (200) in 91,16 ,r.1
immersion nechanism base and removc
mechanism from afterbody.

l0 :  Remove rudder  ro r l  p ins  (419)  and
talie horizontal and vertical steering cn-
gines out of afterbody.

B. Slcrling ond Reducing
Vqlve Group--6embustion
Flosk ond llozzle
l :  Remove a i r  p ipc  to  ign i te r  (141A) .

2: Remove arr pipe to air check valve
(22e) .
3: Remove oil pipe to reducing valve
( 4 8 ,  l 4 1 A ) .

4: Remove gyro spin pipe (229).

5: Remove fuel and rvatcr pipcs to spray
( i 4 4 ,  i 4 1 A ) .

6 :  Remov:  a i r  p ipc  f ro rn  s ta r t ing  va lvc
to  bu lkhead (141A)

7: Remove air pipe frorn bulkhead to
reducing valve (starting gear return)
( 1 4 1 A ) .

8: Remove air pipe from reclucing valvc
to  a r r  s t ra iner  (141A) .

9: Disconnect nain air connection be-
tween valve group and combustion flask.
(Loosen coupling nur (134A), rhen re-
move valve group holding scrovs (2274)
before disconnecting coupling).

l0 :  Remove venr  p ipe  (141A) .

I l: Remove nuts for nozzle stud and re-
move combustion flask with nozzle and
sasket (227A).

C. Tcil
I :  Remove ho ld ing  nu t  (183) ,  a f te r  p ro-
pcller and sleeve with four bushings.

2: Reno\re ttvo lock scrervs {rom lock
nut for forward propeller and remove lock
n u t  ( - 1 0 ,  1 8 5 C ,  1 8 5 D ) .

3: Remove fonvard propeller and hub
from forwarcl propcller sleeve. (Use lcad
maul if necessary'. )

4 :  Remr , \e  ke \ ' \  f rom s lcevc .  u " ing  scrcw
dr i r ,e r  (41)  in  mi l led  s lo t  in  key .

5: Remove four drain plugs, disconnect
ln r l  rcmove rudder  rod  connect ing  p ins
( r 3 , 1 1 ) .
6: Rernove sixteen tail joint screws and
rcmove ta i l  (184) .

7_: Remove wlre (72) ancl four locl<ing
c l ip  sc rervs  (41) .

8: Turn forrvard propeller sleeve unti l
locking clips are in alignment rvith milled
slot in after bulkhead, ancl remove four
)ocking clips; pry out rvith screrv driver
( 4 1 ) .
9: Rcmove forward propcller sleeve.

D. Gear froin Assembly
l :  Disconncct -gyro spin pipe (229) t
nipple in strcngthening ring.

2: _ Disconncct oil pipe from punrp to oil
tank, at oil tank (229).

3 :  D isconnect  a i r  p ipe  (141A)  f rom
bulkhcacl to air strainer at manifolcl on
strengthening ring.

4: Disconnect air pipe (141A) from
startlng valve to starting gear, at ntali-olt l
on strengthening ring.

5 :  D isconnect  a i r  p ipe  (141A)  f rom
\ t r r t ing  gear  to  re r luc ing  r . r l re .  a t  r r ran i -
told on strengthening ring.

6 :  
, R ( m o r e  

n u r s  ( - 1 8 )  f o r  e n g i n c  L r u l k -
nef,(l studs.

7:.. Install bearing guide on after pro-
pc lJc r  sha f t  (WE34) .

8: Install l i ft ing hanclles (446A, 4468)
un bu lkhead end rcmovc ger r  t re in  as_
scmbly frorn afterbody,

E. Storting Geor
l :  Disconnect air pipe (141.{) from
starting valve to starting gear.

2 : .D isconnect  a i r  p ipe  (141A)  f rom
startrng gear to reclucing va)r,e.

3 :  Rcmove_ho ld ing  screws ( . l l ) ,  s ta r t ing
gcar ancl gaskct.

F. Disconnect Pipes in
Afierbody
l :  D i sconnec t  .  a i r  p i pe  (  l + lA )  f r om
\trcngthfnlng rrng to a i r  s t rarner,

2: 
, 
Disconnecr air pipes (14lA) to clcpth

an(l steeflng englne,

3: Di-sconncct gvro spin (229) fron.r
r r r r n i f o l c l  on  r t r (  n ! r l r cn i ng  r i ng  ro  gy ru
pot.

1,  Disconnect  o i )  f i l l ing pipc (191) f ronr
Elling bracket to oil rank.

5:  Disconnecr \ ienr p ipe ( i l lA)  f rom oi l
tank.

G. Depth cnd Steering
Rudder Rods
l :  Remove cotter pins (72), unscrov
ruclder conncction encls (166), looscn
packing glands (229 1 md, removc rudcler
rods, pull ing through from the inside.

H. Exhousl Valves
f :  P lace  co t te r  p ins  (72)  in  ho les  in
encls of exhaust valve stenrs.
2: R:l lgl. -cotrer pins (72) and holding
nuts (457) for erhaust valve bracket.

l. Depth Index Assernbly
I : .  R e t t t o r c  L ( ' t t ( r  p i n  (  1 2  )  r n : l  i n r l c r
\ [ ) In ( l t c  socKct  ex tens lon .

2 :  Rcmove spr in5 ; .

3 :  Removc co t te r  p in  (72)  and spr ing
scat .

4 :  I lack  ou t  pack ing  g land (18) .

5 :  Rcmove index  sp ind le .

6 ;  R ( m o \ e  i n , l e x , l i a l  a n t l  1 r i 1 1 i 6 1 1 .
17: Stationary pinion rack should never
be removed exccpt for rclt lacement of a
qapaged parr, in u.hich case apply suf_
ficient hcat on set screw to lrosin iolde..
Unscrcw sct screw ancl ltrv the rack out.
bxtrcnc care must b: erercisctl not to
apply more heat than necessary, as the
so lder  a round cas ing  may 'bec6me loosc
and cause a leak.

f. Remove Oil tonk
l :  Rcmovc rvires for holding scrovs (72)
for holding brackets.

2: Rorove scrcrvs and holcling brackets
(  I  8 4 ) .

3 :  Rcmove o i l  tank .

K. Exhoust Tubes
t l :  

_  R t r n u r e  r v i r e ,  ( 7 2 t  r h r o u g h  . e r c r v
hcads .  sc rews (4 i  r  an , l  th i rnb le r  l -o r  cx -
naus t  tubes_

*2: Pry after cncl of exhaust tubcs clcar
of groooves and removc cxhaust tubcs.

l. After Bulkheod Beoring
l :  Rcnrove 2 scrcws (386) for bearing.

2: Rernoye bearing. (Use a stick of hard
wo-od ancl tap from the after end.)

Rcmoval of parts assembled with after-
bocly shell group is now complere. | 5 |



O Y E R H A U I ,  T E S T  A N D A S S E T I B T E  P A R T S

A S S E T U I B l E D  W I T H  A F T E R B O D Y . - S H E t l  G R O U P

NOTE: Steps preceded by asterisk (*)
to be taken only if parts need repairs or
replacement.

A. Afterbody Shell Rings
and Flanges
l :  Clean and inspect afterbody for loose

rivets, loose solder around flanges, bulk-
head, engine cage, water circulating pipes,

after bulkhead, etc,

B. Exhougl fubes
*l: Reform after ends of exhaust tubes
(WE210) (if using tubes previously re-
moveo , .
*2: Insert exhaust tubes through forward
end, guide ends into holes in after bulk-
head and push in place. Roll into groove
with expander tool (W8209) and line
up forward ends with holes in strengthen-
ing ring (vertical bulkhead).
*3: Insert thimbles for exhaust tubes and
secure with (6 each) screws (41), wiring
screws together (72).

C. After Bulkheod Beoring

l: Clean, inspect and dress burrs off
where necessary on after bearing.

2: Install new gasket and after bearing,
securing with 2 holding scrervs (386).

D. Oil Tank

l: Clean and wash interior of tank with
solution of tri-sodium phosphate.

*2: Small dents in tank may be re-
moved by the application of hydraulic
pressure to the interior; about 5 lbs.
should be sufficient.
*3: Dress burrs found on seats or threads
of nipples.

4: Replace oil tank in afterbody, point-
ing after holding stud into slotted clip
on after bulkhead.

5: Replace securing brackets and secure
brackets to strengthening rings rvith
screws (184).  Wire screws (72).

E. Rudder Rods cnd
Conneclions

l:_ Clean, inspect and remove burrs
wnere necessary.

2: Remove old packing. Clean and in-
spect stumng boxes for rudder connections.

3: Replace rudder rods and connections
through stufrng boxes, with guides on
connections in alignment with guide slots.

4: Repack rudder rod stuffing boxes,
uslng z pleces, / long, or 5/ to olam-
eter asbestos packing. Set up on packing
gland for stuffing box (229), gradually
working rudder rods back and forth; use
oil (D) on packing when working into
place. It may be necessary to add more
packing, in which case split 3/16" pack-
ing to the amount required. When prop-
erll' packed, rods should move with a
push balance test (98) of not more than
9 lbs. with the gland nut set up flush.

NOTE: It is important that gland nut
be set up fush, as otherwise the rudder
rod movement may be restricted.

5: Replace rudder connection ends and
pin in place with cotter pins (72).

F. Exhoust Yolves

l: Clean and inspect exhaust valves and
their seats.

2: Assemble valves in exhaust valve
bracket, without springs, Make certain that
numbers on valves correspond with num-
bers on seats.

3: Replace bracket with exhaust valves
over studs and secure with nuts (457).

4t Check valve alignment to seat by
inserting strips of cigarette paper dipped
in oil (C) about 90' across seat of valves.
Hold valves against seats and try to re-
move paper strips, If this can be done
without binding, valve is out of align-
ment with seat.
*5: Insert valve in collet on bench lathe,
and determine if seat.on valve runs true
by placing indicator (WE 10) in tool post
and against valve. If seat runs out more
than .002", it will be necessary to turn
the seat true in bench lathe.
*6: If valve seat is found out of align-
ment, install re-seating tool (WE 214) in
valve bracket, in line with valve seat to
be refaced, and secure bracket on studs.
Place forked end of expander clamp over
stem between cutter and bearing boss on
bracket, set up on screw in center of ex-
pander clamp and turn reseating tool until
new seat  is  obtained (457,  40,227).

7: Having obtained true seats, grind
valves to seat (40) using grinding com-
^ ^ , , - l  - ^ ^ - : ^ ^ t . ,
l , r , u r r u  r P d r u r E , ) .

8:  Remove valves and bracket;  c lean and

oil (B) valves and seats,

9z Replace valves with springs on brack-

et, numbers coffesponding with numbers
on seat, inserting cotter pins (72) in ends
of valve stems to hold valves in bracket
during assembiy on after bulkhead.

l0: Replace exhaust valve bracket with
valves and springs on studs on after bulk-
head; secure with nuts (457) and cotter
pins (72).

I l: Remove assembly cotter pins (72)
on exhaust valve stems.

G. After Bulkheqd

l: Clean tapped holes for joint screw for
tail.

H. Propellel Shott Pccking

l: Unscrew {ollower for packing (452)
renrove old packing, clean and inspect.

2: Replace follower, setting up by hand.

l. Circulerting Waler Holes

l: Clean (41) and blow air through to
see if holes are clogged up.

f. Deplh lndex

l: Clean, inspect teeth in fixed wheel,
and remove burrs where necessary.
*2: To remove fixed wheel from casing
see Part III-Step I-7. (41, 72)
t3: To replace fixed wheel, remove
burrs, if necessary, push in place, secure
with lock screw (41,72).

4: Oil (B) and replace pinion, index
wheel and depth index spindle (1354).

5: Replace felt packing ring and gland
around depth index spindle, and tighten
up on gland (18).

6: Replace spring seat and secure with
cotter pin (72).

7: Replace spring.

8: Replace depth index socket extension
and spindle and secure with cotter pin.

K. Pipes Assembled with
Afterbody
l: Clcan, inspect, reseat seats on collars,
chase burrs from threads and connect
pipes, removed in PART III, Step G, dis-
assembll' oI afterbody (l4l{, 229, l9I,
wE85, W883, WE94, WE95).

Assernbly of afterbody ready for in.
stallation of major units and tail is now
comolete.
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DISASSEMBIY. OYERHAUI
ASSEftIB1Y AIID IESI

A. Disogsemble Reducing
Yclve
l: Place valve group in swivel vise.

2: Remove reducing valve plug with
pipes (191).

3: Remove speed screw and speed ring
!r2)'
4: Remove clamp for spring case (49).

5: Remove spring case seal.

6: Remove spring case (377).

7: Remove outer spring button and
spnng.

8: Remove inner spring collar and stem.

9: Unscrerv lock nut (180) and nut
(252) tor valve stem.

l0: Lift out sylphon, remove valve and
stem and remove washer.

B. Rernove Storling Yolve
l: Remove starting valve follower nut
and cap (151,  15lA).

2: Remove spring and starting valvc.

C. Stcrting ond Reducing
Yolve Body

l: Clean, inspect, chase burrs ofi threads
and seats of nipples where necessary
(wE94, wE95).

D. Stcrting Volve
l: Clean and inspect starting valve.
*2: Reseat seat in body for starting
valve (24,  WE50).
*3.: Lap hole in body for starting valve
piston (WE53).

*4: 
_ Grind starting valve to its seat (212,

wE54 ) .
*!: Lap srarring valve piston rings
(wE5r,  wE52).
*6: 

_Grind starting cap to seat in body
(w855 ) .

7:_ Clean, oil (B) and assemble starting
valve_ !n body, replace starting valve cap
and {ol lower (151,  151A).

E. Overhcul, Assemble ond
Tesl Reducing Yolve
l: Clean, with particular att€ntion to
hole for oil, inspect, remove burrs if neces-
sary, and oil (B) hole in reducing valve
body for reducing valve stem.
*2: Lap hole in body for reducing valve
sleeve (WE59).

]3. !"p reducing valve sleeve to body
(wE60).

14: Lap reducing valve sleeve to stem
(wE61).
*5: Lap reducing valve stem to sleeve
(wE62 ) .

*5: Lap flange on sylphon cup to valve
body.

7: Clean, oil (C) and replace sylphon
diaphragm assembly with valve washer.

8:_ Clean, oil (C) and replace reducing
valve (180) with stem eniering sylphoi
sleeve from valve end.

9: Clean, inspect, remove burrs where
necessary, and replace reducing valve stem
nut (180) and lock nut (252).

l0: Test sylphon diaphragm for leaks;
see O. D. No. 750.

I l: Clean, inspect, oil (C) and replace
inner spring stem with collar.

l2t Clean, inspect, oil (C) and replace
outer spring button in spring casing.

13: Oil (D) and replace reducing valve
sprmg.

l4: Replace reducing valve spring case
(377), setting up hard.

15: Replace speed ring and screw (12).

16: Install new spring case seal.

17: Clean, inspect and replace clamp,
with clamp screw, for spring case (49).

l8: Clean, inspect, oil (C) and replace
plug with pipes and washer over the re-
ducing valve (191).

19: Test assembled reducing valve; see
O. D. No. 750.

F. Combustion Pot and
llozzle, Disasgemble
l: Remove fuel spray and washer (388).

2: Remove watcr spray and washer
( 3 8 8 ) .

,, Remove dummy igniter and washer
(3elA).

G. Combustion Pot ond
l{ozzle, Assemble
l_: Inspect and clean interior of combus-
t1on pot.
*2: Reseat seat and clean threads on
nipples on combustion flask (WE92.
w895 ,  wE89 ,  WE85) .
13: Run nozzle clearance tool through
nozzle (WE37B).

4: Test fuel and water sprays; see O. D.
No.750, and replace in holders (12,
141A) .

5: Replace spray holders in combustion
pot (388).

6: Test combustion flask and nozzle. as-
sembled, for leaks; see O. D. No. 750.

, 
Assembly of valve group and super-

neater ls now comDlete.

T I A I N E T G I l I E

t DtsAssEtftBtE

A. Remove Turbine
Bulkheod
l: Hold assembly in special jaws in vise
(300) .
2: Disconnect gyro spin pipe (229) on
bulkhead.

3: Disconnect air pipe (141A) to air
strainer on bulkhead.

4: Disconnect air pipe (141A) to start-

ing gear on bulkhead.

5: Disconnect air pipe (141A) from
starting geaf on bulkhead.

NOTE: It is good practice to tag pipes
in steps 3, 4 and 5 above prior to removal.
These pipes are very similar, and can
easily be placed on the wrong nipple
if not tagged.

6: Take out cotter pins (72), and re-
move nuts for turbine A frame studs
( 1 4 1 A ) .

7: Remove bulkhead.

B. Remove Oil Pump
f : Remove wire (72) and two holding
screws (49) for oil pump.

2: Remove oil connection for crosshead(r2).
3: Remove oil pump, being careful not
to burr oil connection or sleeve.

C. Discssemble frloin Engine
Proceed according to description, pages
7 2  t o 7 5 .  

-  
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D. Remove Geors from
Forwnrd ond Alter
Propeller Shnfrs
l: Due to infrequent necessity for re-
tnoval of bevel gcars and strut bearing
races, tools for this operation are not fur-
nished. Appropriate sleeves may be made
Irom brass pip ing of  a s ize to s l ip over
end of shafting, and by the use of arbor
press on tender no difficulty should be
experienced in the removal or replacement
of bevel gears on their shafts.

OYERHAUT ASSEINBIY
A]ID TEST

E. See Procedure,
Poges 72 lo 75

F. Oil Pump
NOTE: For overhaul and test of oil

pump see Paragraphs H and AA.

l: Insert oil connection sleeve in turbine
shaft.

2: Replace oil punp, guiding oil con-
nection to turbine shaft into sleeve and
joint on pump for crosshead into recessed
seat in lower A frarne.

3 ,  C)ean,  inspcc t .  o i l  (B)  and re f l rce
(i2) oil connecdon for crosshead,

4: Replacc holcling screws (49) for oil
pump and. th rc rd  rv i rc  (72 t  rh rough ho lcs
ln neads ot screws to secure_

G.lurbine Bulkhend
l: Clean, inspect, chase burrs of threads
and reseat seats on nipples where neces-
sary, check up alignment of bulkhead.

2: Install bulkhead and secure rvith 4
nuts (14iA) for turbinc framc srucls, and
cot ter  p ins ( i72).
3: Connect gyro spin pipe, starting gear
pipes and air strainer pipe to nipples on
bulkhead (141A,229).

4: Perform tests as outlined in O. D.
N o . 7 5 0 .

Asscmbly rnd test  of  main cnginc,
ready for assembly in afterbody, is now
colrplcte.

OIt PUilP

H. Discssembly
l :  Removc oil connection sleevc, oil con-
nection for turbine shaft,4 scrovs (41)
and oil connection collar.

2: Remove discharge valve stops (tap on
wrench (i2) with a hammer to loosen
threads for removal) and remove dis-
charge valves.

3 :  Rcmor  e  sucr ion  p lugs  and va lvcs
(12).
4: Remove (2 each) holding screws (41)
and 2 worm wheel bearings.

5: Renove worm ivheel, shaft, and con-
necting rods u'ith pin and plungers.

*6: Remove cotter pin (72), washer and
connecting rod pin, with 3 distance col-
lars; (note position of collars before
clisassembly so that they may be replaced
in their proper places).
Disassembly of oil pump is norv conplete.

AA. Overhoul, Assemble
t|nd Tesl

l :  Clean, inspect, blow air through and
clcar out all oil holes. Note if suction
nipple is soldered in place rvith silver
soldcr, or if i t is loose. If not soldered
in place, usc silver solder in replacing it,
being careful to use only sufrcient heat to
melt thc solcler.

12.. Apply sufficient heat to loosen solder
around screws and bushings for plunger.
Unscrerv (41) and remove screws, washer
ancl bushing.

t3: Lap in new plungers to new bush.
ings. Rcplace and solder bushing in place
with washer and screws (WE205, WE204).

4: Clcan, inspect, oil (B) and assemble
rvorm rvheel and shaft in bcarings; con-
necting rocl, cl istance collars, plungers,
connccting rod pin rvashers and split pin
for pin, asscrnbling thc whole on pump
bodv, lntl sccuring bcarings rvith 4 hold-
ing  scrervs  ( .1 I ) .  Mrkc  sure  tha t  bench
nrarks coinciclc rvhcn asscnrbling.

5: Clean, inspect to obtain condition out-
l incd in O. D. No. 750, ancl assemble
valles and plugs (WE40, WE40A,
\ \ /E40ts, WE10C, 12).
6: Clcan, inspect and asscrnble oil con-
nection for turbine shaft on oil pump,
securing collar with 4 scrervs (41), and
slip oil connection sleevc over connecuon.

7: Conduct test with assembled purnp
as outlinecl in O. D. No. 750.
If test is passed, pump is ready for as-
sembly on main engine,

DISASSEIYIBIE

A. Remove Storling
Piston Body

l: Rernove plug for starting piston and
washer (12).

2: Remove starting piston and spring.

3:  Remove holding nut ,  s lJr t ing pis lon
bodl', and washer (432).

B. Remove IndexlSpindle
l :  Remove taper pin for unlocking cam.

2: Withdrarv index spindle through un-
locking cam and starting gear frame.

3: I lernovc holding screws for packing
r i n g  ( 4 1 ) .

4: Rcnrolc cup leathcr packing and
plcking ring.

S T A R T

C. Remove Unlocking Lever

l: Rernove unlocking lever spring (72).

2: Rernovc cotter pin (72) and nut
(48, 40) for unlocking lever pivot.

3: Remor,e pivot pin and unlocking lever.

D. Remove Connecting
f,ever nnd Yolve lift
l :  Renrove cotter pin (72) tor connect-
i n g  l c r c r  o n  I a l r c  l i f t  s h a l t .

2: Push valve l ift and shaft clear of
connecting lcver.

3: Remove connecting lever.

E. Remove 9torting Spindle
t|nd Atm
l :  Disconncct qrring (72) on starring
spindle hcatl.

G G  E A R

2: Remove pin holding starting spindle
hcacl on starting spindle.

3: Unscrerv starting spindle head from
starting spindle.

4 :  Ret t tove  1 ' l r91  serew fo r  s ta r t ing  sp in -
d le  a rm.

5: Renove starting spindle, spindle arm
e n d  p i n  ( 4 1 ) .

OYERHAUI, ASSETIIB1Y

F. Reploce Storting Spindle
.lnd Arm
l :  Insert starting spindle in its bearing.

2: Replace starting spinclle arm and pin
for spindle ann.

3 :  R r p l r e t  f  i r 6 l  s i r c \ v  l o r  s t a r t i n g  s p i n -
d l e  a r m  ( 1 1 ) .

N
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4: Replace starting spindle head on spin-
dle, line up holes for pin, and insert.

5: Replace spring for starting spindle
head, (72,4l ) .

G. Reploce Connecting
lever and Yolve Lift

l: Insert connecting lever rn

2: Insert valve lift, lining up
connecting lever and square
splndle.

3: Insert cotter pin through lever and
spindle (72).

H. Reploce the Unlocking
lever
l :  Replace unlocking lever.

2: Replacr pivot pin through unlmking
Iever and frame.

3: _ Secure pivot pin rvith nut (40, 48)
ancl cotter pin (72).

4: Rcplace spring for unlocking lever
(72).

l. Reploce lndex Spindle
ond Unlocking Ccm
l :  Renew packing washer.

2: Replace packing ring and three
screws (41) .

3: Insert index spindle through starting
gear frame ancl unlocking cam.

4: Replace taper pin in unlocking canl
and spindle.

f. Reploce Storting
Piston Body
l: Reseat valve seat in body and lap
valve to seat  (41,  WE75).

NOTE: l f  neccssary to lap ln a new
1a!,5,  la l  hole in body wrth lap tool
WE56 and nerv valve wi th lap tool  WE57.

2, :  Whe n f in ishet l .  lapping.  wash parrs
tnorougnly rn gasolrne.

3: _Replace starting pisron body and
washer in starting gear frame . Replace
lock  nu t  ( 432 ) .

4:  
,  

Oi [ .  (A) and replace srar t ing pisron
ano spnng.

5:  Replace_valve plug and washer (12).
AsscmbJy of  Star t ing Gear is  now iom-
plete. For adjustments and tests see O. D.
No. 750.
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A. Gyro ond lmmersion
llechsnism-Disossemble

l :  Remove gyro reclucing valve ancl
prpes:

(a) Disconnect air pipe to rcducing
va lve  (2 '1 ) .

_(b) Disconnect air pipe from reclucing
valve at nipple on mechanism (24).

(c) lLemove 2 holding scrervs, and re-
move reducing valve rvith "T" nipple and
pipes assembled (246A.).

2: Remove air chamber:
(a) Remove transportation screrv (.19).
(b) Remove :rccess plug Ior rveight and

w a s h e r  ( 1 1 ) .
(c) Remove holcling nuts for air cham-

b e r  ( 4 8 ) .
(d) Install l i ft ing tool and renroye atr

chamber  (409) .

3: Rcmove diaphragm :

,  
( a )  

, R e n r o r  
r  .  r o r t c r .  p i n  t  7 2  I  r h r o u g h

r o \ v e r  d e l r f h  s p n n g  s , ) i k c t  n u t .
(b) Removc nut on lotvcr dcpth

spring socket (407, 461).
(c) Remove diaphragm platc (pr1. oi{

wltn scre\\ ' t lnvers).
(cl) Rernove diaphragm.
(e) Rerlovc 3 holcling scrcls anrl

diaphragm ring (40).

4 :  Remove pendu lum lever  and
phragm lever shaft:

thc

d ia -

(a) Remove cottcr pin and pin for
pendu lum l ink  to  pendu lum lcver  (72) .

. 
(b) 

_ Remove keep screw for diaphragin
lever  shaf t  (41) .

(c) Remove pendulum lever ancl clia-
phragm lever shaft asscmbled.

NOTE: Insert a soft brass rod in back
of penclulum lever, close to its hub, and

tap out the shaft. Great care rnust be
exercised, in removal of this shaft, not
t o  b c n , l  t h e  p c n d u l u m  l c v e r .

5: Remove depth spring and sockcts as-
sernbled and diaphragm lever:

(a) Turn depth spring adjusting spindle
rurti l  thread or adjusting screw clnengages
threads on upper depth spring socket
(  I  8 0 ) .

(b) Remove dcpth spring with sockets
ancl t l iaphragm lever assemblcd.

( c )  R c r l o v c  ( o t t e r  p i n .  u a s h e r .  p i n  r n , l
r l r r -g r l1xo111 le rc r  f rom dcpth  spr ing  soeket
( 7 2 ) .

5: Rcmove linkage from penclulum to
va lve :

(a) Remove correr pin (72) Ior tension
rod DSartng pin.

(b) Slip pendulum rension rod assem-
bil, clear of its pivot on pendulum.

(c) Remove wire (72) and holding
screrv (49) for valve lever bracket.

(d) Remove valve levcr bracket with
valvc lever and pendulun tension rocl as-
sembl1,.

7 :  
. R c r r r o v c  5 l e ( r i n S  e n g i n e  v r l v e  r u c k -

\n f , f I  t lnkage:
(a) Remove 2 screws (41) for bearing

ca l ) .
(b) Remove rocksliaft assembly from

bcaring.
(c) Rcnove spring buttons ancl springs

under rockshaft bearings.

8: Remove palle t mechanisn driving
gear shaft, bearing cap and bracket:

(a )  Remove 6  ho lc l ing  scrcws (4 I ) .
(b) Rernor.e driving gear bearing cap.

_ 
(c) Remove pallet clrivin6J gear ancl

shaft.

. ^ ( t l )  R c r n o v e , l r i v i n g  g c a r  b r a c k c t  ( 4 1 .
' r 6 ) .

9: Remove clanrp for gyro pipe nipplc:
(a )  Rernove 2  ho ld ing  screws (40) .
(b )  Removc c lamp.

l0: Remove after section of pendulum:
(a) Lock gyro spinning mechanisnr

(205A) .
(b )  Remove 2  screws (39)  ho ld ing

after section of penclulum.
(c) Remove after section of pcndulum.

I  l :  Rcmove gyro  sp inn ing  ro to r :
(a) FIold spinning shaft gear with a

spanner, (201) pins of spanner meshing
across teeth of spinning gear (File spannei
p lns  to  h t ) .

(b) Insert pins of rool No. 25 in holcs
rn rotor and unscrew rotor from spinning
shaft.

(c) Remove bronzc spacing washcr.
(d) Unlock g1'ro spinning mechanism.

!2, Renrore g1'ro spinning and unlock-
lng mechanlsn assemblcd:

^  _ (a)  -  Remove 6  ho lc l ing  scrovs  ( -11 ,
233)  [o r  sp inn ing  mechan i in .

(b) Rcmove gyro spinning rncchanism.

l3 :  Remove depth  se  t t ing  sp ind le  anr l
socket :

.  (a )  Remove co t te r  p i l  (72)  and nu t
( 1 8 0 ,  i 5 5 ) .

(b) Lift out depth serring spinclle an(l
renoye prnlon gear.

l4: Removc forrvard section of penrlu-
l u m :

(e)  R. .mor  e  Lo t tc r  p ins  (  72  1  111 |  13p"1
p in '  fo r  kn i fe  cc lgcs  1160) .

,  
( b )  

.  
R c m o v e _  k n i i c  c r l g r s .  p u , l r i n g

t r l r o u g h  t r o n t  r h e  o u t s i t l c .  1 6 5

i l E C H A I t l S m ,  G Y R O  m E C H A l t t s t ,
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(c) Rernove forrvard section of pendu-
l u m .

(d) Rernove depth spring, adjusting
. . - " . , . . ,  ^  - . 1  ; , I I - "  , - - ^ -r u ' L r  E l d r ,

l 5 :  Rcmove pcnc lu lum ad jus t ing  l inkage:
(a) Remove cottcr pin (72) ancl rvash-

er in pivot for l inkagc adjusting arm.
(b) Rcmovc linkagc acljusting arm rvith

pendu lum l ink .
(c )  Remove p in  in  nu t  fo r  p la te  ad-

j u s t i n g  s c r e w  ( 1 6 6 ) .
(cl) Rernove nut for 1;latc adjusting

sctelv.
(c )  Back  ou t  c lamp screrv  (40)  fo r

plate acljusting screu'.
(f) Rcmovc platc adjusting screu'.

l6 :  Remove imnrers ion  gear  cas ing :
(a )  Remove 10  ho ld ing  nu ts  (48) .
(b) Remove immersion gear casrng.
(c) Remove grskct for imnrcrsrcn gear

caslng.

17 :  Remove top  p la te :
(a )  Remove 2  ho ld ing  scrovs  ( '11)  fo r

adjusting rvorm bracket.
(b) Rernove brackct with u'orrn.
(c )  Renrove ho ld ing  scrervs  ( ' i1 )  and

rc r r inc r  p l r l cs  fo r  top  p lJ tc .
(d) Removc top plate.

B. Gyro and lmmersion
Mechanism-Assemble

l :  Rep lace  top  p la te :
(a) Clean, inspect fr>r burrs, oil (A)

and see that top platc fits snugly ancl
turns snoothl,v on its seat on gyro pot.

(b) Replace retainer ring, marked rvith

e  zero .  in  l inc  rv i th  re [e renee p , , in tc r  in
po t  an( l  secure  w i th  ho ld ing  screws ( '11) .

(c) Replacc rctainrr ring not marked
end securc rvith holding screws. Sec that
top plate turns smoothly in its bearing
aftcr sccuring with retainer rings.

(d) Turn top platc so that zero tnark
on retainer ring l ines up u'ith refercnce
poi nter.

(e )  C lc rn ,  inspcc t  fo r  bur rs  on  seat  o f
brlcket ancl on wornl, lncl rcplace tolr
platc atl justing rvonn brackct, rvith rvornr
rncshing in tootherl scgrncnt of top platc.

NO'I-E: Makc surc thrt wonn rs rn
propcr mesh, lnd that holcs for holding
scrcws are in alignment, bcforc sctting
up on scrc\vs. It nay be necessar) to
lrxrsen up cl:rnrp nut for adjusting rvornr
to obtain proper aligntnent.

(f) Replacc holcling scrervs end secure
( { i ) .

2 :  Rcp lacc  imnrcrs ion  gear  c rs ing :
(a )  C lcan o ld  gasket  rDater ia l  anc i

rough spots frorn seat ior gaskct.
(b) Install nerv gasliet o\rcr stucls on

sc l t .
(c) Insteil imurersion gcar cesing, ancl

sccurc rvith hokling nuts, t ightcning up
cvcn l l ,  (48) .

3 :  Rep lace  pendu lum ad jus t ing  l inkage:
(a )  C lean,  inspec t ,  o i i  (A)  and rcp lace

p la te  ad jus t ing  screrv  (41) .
(b) Clean, inspcct, oil (A) ancl replace

clamp screrv for plate adjusting scrcrv
( ' r0).

( c )  R e p l a c c  n u t  r n , l  t ' i n  f o r  p l r t e  r d -
jus t ing  scrov  (166) .

(d) Clean, inspcct, oil (,\) and replacc
) inkage ac l jus t ing  ann rv i th  pcndu lurn
I ink .

( r  )  R e p l a c e  r v r . l r e r  r r r J  . o n c r  I , i n
(72) in pivot for l inkage acljusting arrn.

4: Rcplace forrvard scction of penclulum
ancl knife edges:

(a) Clean ancl inspcct pendulum arms
for alignment, seeing that lcad rveight is
sccure, ancl that roller path is clean.

(b) I ' ] lace pcnclulum arouncl irnncrsion
gcrr caslng.

(c )  C lean,  inspcc t  rn ( l  o i l  (A)  kn i fe
crlgcs.

(d) I-ift pendulurn rods into align-
ment u'ith holes, ancl install knifc ctlgcs
rvith l iolcs for tapcr pins in l inc.

(c) Replacc taper pins lntl cottcr pins
(.72).

5: Install g1'ro spinning ancl unlocking
mcchan is r l :

NOTE: If neccssarli to ovcrhaul 91'16
spinning and unlocking nrcchanism, scc
step I).

(a) Lock gyro spinning nrcchernisnr
(205A) .

(b) Renrove spinning rotor ancl spacer
(25).

(c) Unlock glro spinning ruechanisrn.
(cl) Install gyro spinning rnechanisnr

rntl secure rvith 6 holcling scrcrvs (-11,
233),

(c )  Rep lacc  ho ld ing  c lamp fo r  a i r  im-
pulsc nipple and secure rvith trvo holcling
scrervs  (40) .

6: Replace after section of pendulum:
(a) l,ocl ' g1'ro spinning mcchanisrn

(205A) .
(b )  C lean,  inspec t ,  o i l  (A)  and rep lace

l f te r  sec t ion  o I  pent lu lunr .
(c) Sccure after scction of pcndulunr

l, ith 2 holding scrervs (,10).

7: Replace spinning rotor:
(a) I{eplacc spacing rvasher, seeing that

u,ashcr fits propcrlv over encl of spinning
shaft.

( l r )  R c l , i a . '  r l ' i r r n i n g  r o t , ' T .  l u l t i n g
spinnirg shaft bv hanrl unti l rotor is
scatccl, then tightcn rvith spanner lvrcnchcs.

8 :  Rcp lecc  pa l l c t  d r iv ing  gcar  b rac l ie t
anrl t lr iving gcar:

(a )  O lean,  inspcc t ,  o i l  (A)  and rc -
p lacc  t l r i v ing  gear  b r rckc t  (48 ,  +1) .

(b) Clcan, inspcct, oil (A) ancl rcplacc
rlriving gear end bcaring cap.

(c) Sccure bearing c:rp rvith six holcling
s c r e r v s  ( 4 1 ) .

9: Rcplacc stccring cnginc virlr r: rock-
shaf t  l i nkagc :

(a )  C lcan,  inspcc t ,  o i l  (A)  and rc -

lrlace springs arcl buttons in rockshrft
bcaring.

(b )  C lean,  inspcc t ,  o i l  (A)  anc l  rep lace
vrive rockshaft u,it ir anns assernblcd.

(c) Clcan, inspcct, rncl replace bclring
cap and scrervs  ( '11) .

l0 :  Rep lace  depth  spr ing  i rd jus t ing  sp in -
tl le rvith gerrs:

(a )  C lean,  inspec t ,  o i l  (C)  anc l  re -
placc icller gcar in rncsh rvith gear on
adjusting screw; see that thin flanged
. ide  o f  i r l l c r  gcar  r \  f . r ( ing  rge in . t  the
caslng.

(b) Clean, inspcct, oil (C) and replace
adjusting spindle and gcar antl sccure gear
to  bo t tom o f  sp inc l l c  rv i th  nu t  (155)  and
cot te r  p in  (72) .

I l: I lepiacc depth spring, cliaphragrn
lcyer :rnd sockcts assemblcd:

(a) Inspect diaphragm lever for true-
ness ,  us ing  inspec t ion  p la te  (WE175) .

(b) Replacc rl iapliragm lcver in slot
on lorver spring guide, sccure rvith pin,
\ v r \ l r e r ,  J n ( l  c u l t ( . r  l ) i n  ( 7 2 ) .

(c) Clcan, inspect, oil (C) and rcplacc
tlepth spring lncl sockct asscmblr'. See
t h r t  r 1 ' r i n g  i u i , J e ,  l i n e  u 1 ,  r v i r l r  ' i , , : s  i n
cas ing . ' Iu rn  ac l jus t ing  sp ind le  when in -
scrting unti l squrre hole in diaphragrn
lever l ines up rvith bsaring holcs for
s h a f t  ( l  8 0 ) .

l2 :  Rep lace  penr lu lum lcver  ( long)  and
t l iaphragm shaf t :

(a) Rcmove pcnclulurn levcr from dia-
phragm lcver shaft ancl check for trueness
on inspection platc ( Wt 175 ) ; replace o:
shaf t ,  and securc  w i th  taper  p in  (166) .

(b) Rephcc pcnclulun lever and clia-
phragm Jevcr shaft in Lrearing guiding
shaft through tl iaphragrr lcver, and secure
wi th  keep scrov  (41) .

(c) Rc-conncct l inkage of penclulum to
upper cnrl of pcnrlulum levcr rvith pin antl
c o t t e r  p i n  ( 7 2 ) .

l3: I{eplace l inkagc frcn pcnclulurn to
v a l v e :

(a) Rcplacc valve lcver bracket rvith
valvc lever ancl penclulum tension rocl
assenb ly .

(b) Rcplacc holding screu' for valr,e
lcver bracket (49) and securc *' i th rvirc
(72) "

(c) Replace cottcr l) in (72) for tension
rod bcaring on pin in pendulum arm.

l4: Rcplacc cliaphragm ring:
(a) Replace diaphragm rrng on its

scrt rvith projccting l ip in l inc with clia,
phragrr lever.

(b) Securc diaphragrn ring l ' i th 3
ho lc l ing  scrovs  (41) .

(c) Sec that there is a clearance of not
lcss  than .015"  be twecn d iaphragm ic r ,e r
an(l its stops, n'hen pcndulum is moved
full over either wav, ancl that clearance is
c r lua l  r t  bo th  s t r4 rs .

| 5: Rcplace cliaphmgnr :
(a) RcpJece diaphragrr rvith bulged

s ide  fac ing  ou t .
(b) Clean and replacc rl iaphragm plate.
(c )  Rcp lace  t l iaphragm nur  (461,  407)

an( l  co t tc r  p in  (72) .

|5 :  Rcp lace  a i r  chanber :
(a) Rcplace air chamber oler dia-

phragn.
(b )  Securc  u , i th  6  nu ts  (48) .
(c) Replace washer antl access plug in

a i r  c h a r n b c r  ( I 1 ) .

l7 :  Rep lace  t ranspor ta t ion  screw:
(a) Ccnter pendulum, holcl it there

and screw transportation screw into place
( 4 e ) .

18: Rcplacc bottom head and gyro clamp
cover :

(a) Clcan, inspect, oil (A) and replace
bottorn heacl rvith screw holes l ining up.t 5 6
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(b) Secure lvith 6 holding scrervs
(216A).

(c) Replace gyro clamp plate cover
a n d  w a s h e r  ( 1 3 - 1 4 ) .

l9 :  Rep lace  gyro  rec luc ing  va lve :
NOTE: For overhaul of gyro rcclucing

valve see steps D and E.
(a) Replace reducing valve, with T

rripple ancl pipes assembled (246A).
(b) Connect air pipe (24) frorn reduc-

ing valve to nipple on mechanism.
(c) Connect air pipe (24) to reducing

valve.

*C.Spinning cnd Unlocking
ilechanism-Discssemb le

See pages I l4  to  119 fo r  p roccc lu re .
Follow only if overhaul is necessary.

*D. Gyro Reducing Yolve-
Disossemble

NOf'E: Lcak and function test (Sec
O. D. No. 750) shouJd bc pe rformecl
prior to clisassembly, to determine if i t
ts necessary to proceecl with steps F and

l :  Remove lock  (48)  and ad jus t ing  nu ts
(  1 5 5 ) .
2: Removc spring and washer.

3: Remol'c the diaphragm follower plug.

4: Remove split pins (72), nut ancl
washer  (155)  fo r  c l iaphragm.

5: Removc cliaphragm and reducing valvc
stem,

6: Clean and inspect retlucing valve
body, chccking closely for scorecl c1'l inder
rva l l s .  Lap ho le  i f  necessary  (W8177) .

7: Clean and inspect rcducing vah'e
stem. See that lappccl surface is free of
scratches or burrs. If stem is too close in
bocll ' , replacc by lapping in a nerv stcm
(w1,139) .
8: Clean, inspect ancl rencw cliaphragm
if it shorvs indication of h:rving bccn
struine<1.

9 :  P lacc  a  snra l l  amount  o f  lapp ing  com-
pouncl arouncl seat for cliaphragrn. Screu,
diaphragrn follorver plug down against
this seat anrl rock tool back ancl forth,
thus removing any high spots u'hich rnav
b e  f o u n r l  i n  t h i s  s c r t .  R e n r o v c  r r r l  r r n t l
lvash seats clean.

*E. Gyro Reducing Vclve-
Assemble ond Test

l :  Replace diaphragm:
NO'IE: Irrefore proceeding, turn a harcl-

wood stick to the diameter of thc valve
stem, with one end tapered dolvn to fit
ho le  in  centc r  o f  c l i r l ,h ragm.

(a) Slip hardwoocl stick through hole
in reducing valve bocly.

(b) Replace diaphragm on sear in valvc
body, centcred on small end of harcl
wood stick.

(c) Replace follorvcr nut for clia-
phragm, and set up right.

(d) Remove rvooclen stick.

2 :  Rep lace  va lve  s tem:
(a)  Wipe smal l  amount  o f  o i l  (D)

on thc lapped portion of reducing valve
s tem.

(b) Insert valve stern into valve body.
(c) Sccure to cliaphragm with washer,

nu t  (2464,  155)  and coner  p in  (72) .

3: Replace spring:
(a) Rep)ace spring, washer, adjusting

anc l  lock  nu ts  (48 ,  155) .

4: Test gyro reducing valve:
(a) For tcst of gyro reclucing valve,

see C). D. No. 750.

F. Pcllet l[echanism-
Disossemble

l :  Holtl thumb on bell crank and loosen
screw (40) for exrcnder on left hand
pa l le t  pawl .

2 : . .  Remove cor rc r  p in  and p in  (72)  fo r
be l l  c rank .

3: Remove cotter pin (72), conical
rvasher and lift out bell crank and Lnk.

4: Remove holding scrcw (37) and ex-
tender from left pallet pawl.

5:__ Remove cotter pins (72) from pins in
pallet slide cover and remove pallei pawls
with adjusting l inks and adjuit ing screw.
* 6 : . . R e r n o v e . o L t c r  

l ) i n s  ( i 2 ;  l n i l  3 . l 1 u r 1 -
Lng l rnks  i rom pa l l c t  p r rv ls .

7:.. Rernove clanp screw and nut (37) for
pallet bladc.

8: Removc paliet shaft lvith spring and
cam pawls. (Care should be taken rvhen
rcmoving pallet shaft that the small bridge
or leaf spring in slot on pallet shaft do"es
not  ge t  los t ) .

9 :  Rcmove, l  sc rews (37) ,  pa l le t  s l i c le
( u \ c r  J n J  b c l l  c r a D k  b r r c k c t .

|  0 :  R c n r o v c  ' . . r e w  p l u g s  {  1 0 7 .  s p r i n g s
. r n ( l  r ( l u r t r n g  p i u n g c r s  l o r  P r l l e t  s l i d r . .

t l , Remove bearing cap (40) and clrir,-
lng gear.

12 :  Removc cam beve l  gear .

l3 :  Remove pa l le t  s l ide ,  w i th  pa l le t  ho lc l -
er and adjusting screws asscrnbled.
+14: Remove gimbal bearing holcler ancl
rva-s l re r  in  top  p la re  (WEl65,  WE165B) .

NOTE: Shoulcl it be ncccssary to re_
niove gimbal bearing holcler in top pJate,
care lxust be taken that spacing washer
uncler holder is not misplacctl bifore re-
assembly, as this washer is made thc cor-
rect thickness for proper adjustment of
outer gimbal bcaring. It is good practicc to
rneasure thickness of washer as soon as
removed, so that should it become lost, a
new wrsher  n ta )  b (  g roun( l  to  e \ l c t  s ize .
Spare  washers  a re  fu rn ished 0 .045, ' th ick
and rn most cases are ground down to
benveen 0.025" ancl 0.030" when fitted.

Disassembly of parts on top plate is
now complete.

G. Pollet liechonism-
Assemble cnd Adiust
l :  C lcan anc l  inspec t  pa l le t  s l ide  : rnd
I  I o l  d e r :

(a) See that hardened insert f its t ightly
on  pa l le t  s l ide ,

. 
(b) 

_See that pallet shaft is a snug,
lapped fit in pallet holder.

(c) Stone out any burrs found on
pallet slicle.

(d )  See tha t  pa l l c t  hoJder  ad jus t ing
screws works freely.

(e) Install pallet slicle, l, i th holder
:rssembled on top plate.

2 :  Rep lace  cam beve l  gear :
(a) Clcan and see that bushing is t ight

rn cam bevcl gear.
(b) Inspect for burrs on gear teeth ancl

bearing surface.
(c) Install cam bevel gear.
( r l )  

_ R e p l a c e  d r i v i n g  g t r r .  b e a r i n g  c a p
anr l  ho ld ing  screws (40) .

(e) See that, with pallct slide against
stops_on top platc, only a maxirnum play
of 3.5 teeth cxists when mouing cam bevcl
gear to ancl fro; if more, it rvil l  be neces-
sary to dress the pallet slir le down with a
stonc, in wake of stops, in orcler to obtain
the proper clearance.

3: Replace pallet slidc covcr:
(a) Clean and inspect, with particular

attentiolt to pins an<l stop pins for pallct
pawls being tightly rivete<1 on.

(b) Replace pallct slide covcr and bell
crank bracket, securing with four holcling
scrcws (40) .

. (c )  
A f tc r  r igh tcn ing  s ( . re \ \s .  see  th r t

p a t l e t  s t r d e  n r o v c s  i n  e n r l  o u t  i n  t o p  p l r t c
w i thour  res t r i c t ion .

4: 
. Clean, inspect and replacc pallet slicle

splng plugs, spnngs and scretv plugs
(40) ;  sc rew p lugs  shou lc l  bc  f lush 'w i ih
holes in top plate whcn tight. Turn cam
bevel gear and sce that spring plugs are
rno\ang lreely.

5: 
. Replace pallet shaft rvith cam pawl

and spring: See that:
(a) Cam parvl is a snug fit on cncl of

I ' a l l e t  s h a [ r  r v i t h o u t  a n 1  I o s t  m o t i o n .
(b) Pallet shaft is a lap fit rvith un-

rcs_trrcted rotary movencnt in bearing in
pa l le t  ho lc le r  (W[ ,162,  WE163) .

, 
(c) Ends. of spring are frce to slide in

slot on shatt-
(d) Upper encl of pallet shafr exrencls

to..just below upper encl ot bearing rn
| r l l c t  ho lder ,  I )c fmi t t ing  I 'a l le t  [ r ]a r lc  L  bc
r n s t r l l e d  o n  r l r r [ t  r v i r h o u t  r e r t i c r l  m o t i o r r
(wE162, { ) .

6:  Rep lacc  pa l le t  b lac lc  on  pa l le t  sha f t :
See tha t :

(a) Pallet blaclc is frcc of burrs ancl
e<lges arc sharp and squarc.

(b) Pallct bladc fits snugly on pallet
shaft.

(c )  Pa lJe t  b lade is  ccnrc red  on  pa l l c t
sha f t .

(d) Pallct blade is installecl ancl
c]3gr;ed on pallet shaft u,ith onl1. a vcry
slight vertical play.

*7: 
. Replace spacing rvasher and top

bcar ing  ho)der .  (WEl658,  WEl65)  Mak i
sure that spacing washer is the correct
s lze .

8: Adjust clearancc betrveen cam ancl
can pawl :

( a )  T u r n  e a r r r  h e v c l  g < . r r  u n t i l  r r a l l c t
h r .  ruore , l  tu  i t s  (  x t rem;  ou t . ,  1 r r . i , ion ,  167
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and left adjusting links (N) with adjust-
ing screw (0) and split pins on pallet
pawls (L and M); see that adjusting screw
works frcely in links; and that edges of
pallct pawls are sharp. (Illustration Trvo).

(c) Turn cam gear and see if pallet
blade passes between pallet pawls. If pallet
blade touches either pawl instead of pass-
ing between, the pallet blade is ofl center
on pallet shaft, or marker for graduation
on retainer plate is out of l ine.

(d )  Turn  top  p la te  ad jus t ing  wor rn
spindle slightly in direction necessary to
cause pallet blade to run between pallet
pawls. Now see if pallet blade clearances
are equal on both sides (see step 8 (c) ); if
not, the pallet blade wil l have to be re-
centered on shaft and it wil l be necessary
to repeat the steps outlined above, after
re -center ing  b lade (2464,  161) .

(e) Unlmk and remove gyro (246A,,
r3 -14 ) .

i

G

HtSt POS|ltOl{-R|CHT RUDDER

IAIU' ITADI CENIIRING AND
CAIA ANO CAM PAYVI.

CLEATANCE ADJU3IMENT

SECOND POSI'IOX-IIff RUDDET

ITIUSIRAIION ONE

and temporarily install gyro with cam on
cam plate facing opposite the cam pawl.
(r3-r4, 246A).

(b) Move pallet shaft (P) in toward
cam plate by turning carn bevcl gear, at
the same time turning gyro vertically. so
that the pallet cam (C) is brought into
line rvith cam pawl (B); at the slightest
indication of cam pawl bincling on cam,
loosen clamp screrv (41) (K) and turn
pallet holder adjusting screws (J and I)
in a direction giving more clearance
between c rm pawl  and cam.

(c) With cam pawl (B) movcd all thc
way in against the gyro cam (C), so that
a slight drag may be felt, due to cam
pawl sliding against one or the other of
concentric ridges on cam plate; rvhen
moving gyro right or left in pot, note
clearance of pallet blade (A) u'ith pins
(D) in eithe r direction. This clearance
should be equal for both sides, and so
adjusted by pallet holder adjusting screw
that a measurement of 0.010" -+ 0 may
be attained on either side. (Sec Iirst and
second positions of I l lustration One.)

9: Check pallct blade with gyro locked:
(a )  Lock  gyro  (205A) .
(b) Center pallet blade by turning cam

gear unti l pallet pawl contacts cam on
gyro cam plate.

(c) Check by eye to see that pallet
b lade is  centered  bc tween p in . .  I f  o f f
cen ter ,  tu rn  top  p la te  a tJ jus t ing  worm
until blade is centered between pins
(246A, 16r).

(d) Re-check clearances on both sides
of blade and pins as in step 8 (c).

*10: If previously taken ofT, replace right

PATIEI STAOE AND PATTET PAWT
CIEARANCE ADJUSTME},IT

IttusrRAltoN lwo

I l: Replace pallet pawl and linkage as-
sembly on pallet parvl pins and secure
with cotter pins (72).

See tha t :
(a) Fit of pins antl holes is snug

rvithout binding.

CI.EARANCE OF PAI.IET BI,ADE
EETWEEN PAIIET PAWI,s

Ittusttaltox FouR

l3 :  Rcp lace  be l l  c rank  and l ink .
(a) Clean, inspect and replace extender

and screw on left pallet pawl (40).
(b) Install bell crank (B) and link

(A); inscrt pin for bell crank and secure
with cotter pin (Il lustration Four) (72).

(c) Clean, inspect, and replace small
conical washer (L2) on pin in extender.

(d) Replace end of bell crank over pin
on cxtender ancl secure with cotter pin
(72) .

Final adjustrnents of the pallet mech-
anism, including pallet and pallet pawl
clearances, are made in combination with
the g)'ro in adjusting stand.

Steering Engine

l: Test prior to disassembly:
(a) Place engine in block of leakage

testing stand.
(b) Connect Iow pressure air line to

inlet nipple (141,4) and turn on the air.
(c)  Opcratc valve to move piston to

full "in" position.
(d) Fork should just clear gland, rvith

clearance of from .007" to .002".
(e) Move valve to full "out" and meas.

ure length of piston stroke, Full stroke

0.003" ro 0.005"
CI.EARANCE

II. IUSTRATION THREE

(b) A clearance of not less than .003"
nor more than .005" is present between
either side of pallet blade and pallet pawl

being measurecl. (I l lustration Three).

12: Check centering of pallet blade and
zero graduation on retainer plates, rvith
line on marker in pot.

(a )  Lock  gyro  (205A) .
(b) Place ancl hold pallet parvls in

neutral position.

VIEIY SHOYVING ADJUSIIAEN'
OF IINKAGE TO VAI,VE
(l'tOvAllE tOP PrArES)
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should be .375" -+.010".  I f  the stroke
is too short, decrease the thickness of the
adjusting washer the amount required to
obtain full rhrow after engine is dis-
assembled.

(f) Test for leaks around valve and
through piston exhausr. (Ability to judge
excessive leakage is dependent upon
knowledge of properly fitting steering
engines.) In general, leaks through the
piston exhaust should not be audible, and
the valve should fit snugly enough to
prevent air from blowing into the atmos-
phere.  There is  a lways i  cer tarn amount
of leakage past the rings and out o{ the
piston exhaust, as well as around the
valve; the limit of such leakage must re-
main a matter of judgment. As an aid in
determining this limit, operate rhe valve
and note drop in pressure on supply line
during stroke. This drop in pressure
should be in the neighborhood of-10 lbs.
per sq. in., using a supply line fe"
diam. and 2 ft. long, Excessive leakage
from the exhaust is corrected by renewil
of piston rings, although in extreme
cases pistons or cylinders may have to be
replaced.

2: Dissassemble engine:
(a) Loosen fork clamp screw (49).
(b) Unscrew fork. Scribe position be,

fore removal and count turls.
(c) Remove gland lock screw (41).
(d)  Remoue gland (18).
(e) Remove valve, hold connection end

with pliers (72), and, unscrew valve stop
screw (37).

(f) Remove locking screw and washer
from cylinder head (41).

(g) Remove cylinder head (407 or 25).
(h) Remove piston and adjusting

washer, using screw driver to push piston
out of cylinder.

(i) Remove cap for strainer bod1, 2n.1
remove air strainer (402).

3: Clean and repair:
(a) Immerse parts in clean gasoline

and blow dry with air.
(b) If engine suoke is ror correcr as

noted from step I (e) above, remedy by
facing off or renewing adlusiing washei.
. (.), !t new. piston rings if necessary
(see O. D. No. 750 for method) (WEl54,
wE l55 ,  wE t56 ) .

(d) Fit new valve if necessary (see
o. D. No. 750) (wEl26).

(e) Lap valve hole if necessary (see
o. D.  No. 750) (w8135).

(f)-_Lap cylindcr if necessary (see O. D.
No. 750 (wE153).

,l: Assemble engine:
(a) Oil (C) parts.

- (b) Insert piston with adjusting washer
(213).

. (c,) Sc191v. in cylinder head, with gasket
l n  p race  ( l ) ) .

. (d) lnstall locking screw for cylinder
head  (41 ) .

__(e)- Insert valve, secure with stop screw
(72, i7).

(f) Pack and install gland (18).
(g) Screw in fork ro scribe mark,

uslng same number of turns as on dis-
assembly.

(h) Set up fork clamp screw (49).

(i) Replace air strainer in strainer
holder.

(j) Rcplace cap for srrainer body with
washer  (402) .

(k) Test for lcaks and clearance as out-
l ined in tes! before disassembly. Whe n
engine passes these tests, it is ready for
assembly on gyro mechanism.

H. Depth Engine
l: For overhaul and test of depth en-
grne see O. D. No. 750,

l. Gyroscope- Disossemble
l :  Test constant spin gyro for leaks
prior to disassembly:

(a) Placc gyro in fixture; see O. D.
No.  750.

(b) Adjust air so that there is 125 lbs.
per square inch pressure on air supply l ine.

(c) Turn on aii to fixture. (Take air
I rom hcater  i ssued w i rh  gyro  sp inn ing
stand outfit.)

2: Test side bearings for leaks:
(a) Around edges of locking discs.

_ 
(b) Around edges of side bearing

sleeves.
Note position of leaks for remedy after

disassembly. Leaks around edges of lock-
ing discs are remedied by the insertion of
paper washers between locking discs and
sleeves, and also by lapping heads of
screws for locking discs to their seats
in discs, Leaks around edges of side bear-
ing sleeves are remedied by lapping sleeves
with a face lap, and outei gimlle"bearing
sur face  lap  (use  l igh t  lubr ica t ing  o i l ) ,  and
also by use of paper gaskets

3: . Remove locking discs for side bearings:
(a) Remove locking disc .cr.rm and

lock ing  d iscs  (81) .
(b , l  Take eare  nor  ro  in iu re  paper

washers beneath locking discs,
(c) Inspect recess between disc and

sleeve for rust.

. 
(.I) 

_ Clean rccess. bur do not move posi-
tion of bearing.

. 
(e) Remedy any leak between locking

disc and sleeve.
(f) Replace locking discs and washers

( 8 r ) .
4: Remove side bearing sleeve assemblies:

(a) Remove holding screws for sleeves
to outer gimble ring (81).

(b) Note bench marks on sleeves and
outer gimbal. Removc sleeves, using two
No. 9l tools simultaneously.

(c) Place each sleeve assembly, with
holding.screws, 

-in separate compartment
ot cleanlng stand.

(d) See that holding scretvs are so
placed that they can be reassembled in
the 

,same 
holes they occupied before as-

semoly.
(e) When removing sleeve, take care

not to damage paper washer.

5: Remove balls and retainer for side
bearings:

(a) Use two hard wood sticks, pref-
e rab)y  o range wood,  fo r  p ry ing  conrmer -
cial balls and retainers oF tire ,nner races
on center.

(b) Place in correct compartment of
cleaning stand.

5: Remove inne r races:
(a7  Remove inner  raccs .  be ing  sure  tha t

flanged ends of tool body fit into groove
ot supporting ring (116).

(b) Place inner.races in proper com-
partment of the cleaning stand.

(c) See that cornmercial name of race
is outside.

7: Remove inner gimbal and wheel as-
sembly :

(a) Rotate inner gimbal and wheel, so
that wheel axis is parallel to plane of outer
gimbal ring.

(b) Remove inner gimbal and wheel
assembly by rotating inner gimbal about
whec l  ax i ' .  Inner  g imba l  r ing  p ivo ts  pass
through recesses of outer gimbal ring.

8 :  Tes t  top  p ivo t  fo r  leaks :
(a) Replace inner gimbal sleeves in

outer gimbal ring, turned 90o from regu-
lar position, to blank ofi alignment of
holes for air to side bearings lSt, +S:1.

(b) lnstall resr nozzle in top pivot,
hold against seat and admit air untii
pressure. in gimbal ring is 90 lbs. per
square inch.

(c) Test with oil around edges, and
over lifting holes of top pivot.

(d) Remedy leaks by lapping pivot
seat, male lap (WEl66). paper washer
will stop small leaks.

(e) Remove inner gimbal sleeves from
o u t e r  g i m b a l  r i n g  ( 8 1 ,  9 l ) .

9: . Disassemble inncr gimbal ring:
(a) Slack off holding screws f'or inner

g imba l  ha lves  (81) .
(b) Remove holding screws for inner

gimbal ring halves (81).
(c) Remove one holding screw for each

inner gimbal side bearing center on same
gimba l  ha l f  (81) .

(d) Loosen other holding screw for
:ach  inner  g imba l  s ide  ber r ing  cenrer  on
opposite gimbal half (81).

(e) Starr inner gimbal ring halves
apart with l ift ing screws (91).

. 
(f.,t As-ring parrs, grasp geared wheel

hub and iorce it up into the wheel bear-
rng tnat rs uppermost, to prevent balls
of wheel bearing from fall ing out.

(g.) When halves are parled, reverse
posrtlon ot upper half.

(h) Remove gyro wheel.
(i) Remove balls from wheel bearings,

placing them in proper compartment ;i
s tand (90) .

l0: Remove balls and retainers from bot-
tom and top races:

(a) Use two hardwood sricks, prefer-
rbly orange wood, for prying commercial
balls and retainers of the inner races on
center.

(b) Place in correct compartment of
cleaning stand,

I l: Remove whebl bearing:

.(a) .If necessary to reiove or adjust
wheel bearings, use tool (204).

12 : .Remove inner  g imba l  bear ings :

, (a )  
t t  necessary  to  remove o i  ad jus t

s fde  bexnngs,  use  roos  (80 ,204) .

l3: Remove bottom bearing assembly:
(a )  ' ra ' i th  ho t tom bear ino  ho lder  ^ f

grro pot sccured by .., ,..?*,'1"'a' "j- 169
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justing body secured with set screw, back
out rctaincr plate or spring seat (4i).

'(b) 
Remove spring and button.

(c) Clean spring and button, oil (A)
ancl replace in bearing holder.

(d) Remove bottom bearing holder
from bottom head. Inspect and clean race
(463,  4 r ,  WE192) .

(e) Remove adjusting body assembly
(204, 41).

f. Inspect cnd Renew Gyro
Ports Where llecesscry

l :  Inspect balls, ball bearings, inner ancl
outer races of top, bottom and side bear-
ings .  Par rs  o l ' these raccs  i l r c  no t  in te r -
changeable. If one part is unfit for use,
the cntirc bearing must be renewed. Use
tools as follows:

(a) Lapping l1ats under gimbal pivots
(wE166) .

(b) Lapping gimbal centers (WEl67).
(c) Lapping sicle of ball bearings

( w 8 1 6 8 ) .
( d )  L a p p i n g  b o t t o m  o f  b a l l  c u p s
(wE171) .

(e) Scriber for turning balls in bear-
ing when checking for frecdorn of move-
ment  in  races  (WE172) .

(f) For squaring top bearing holders
i n  l a t h e  ( W E 1 8 2 ) .

(g) Wrench, ball cup retaincr assembly
i n  t o p  p l a t e  ( W E l 8 8 ) .

(h) For removing ball cup in top plate
( w E 1 8 9 ) .

( i7  Rt  mov,  upper  ou tc r  g imbr )  r rce
(wE192) .

(i) Lrp sidc bcaring sleeve to gimbal
r i n g  ( W E 1 9 3 ) .

(k )  Lap inner  race  fo r  cen ter  (WE194) .
( l )  Lap top  and bo t tom p ivo ts  (wE195) .
(m)  I -ap  s idc  bcar ing  p ivo ts  (WE196) .
(n) Lap threacls of wheel bearing

(wEl76) .
2: Inspect gyro rvheel:

(a) Inspect pivots for dents or frac-
turcs, using magnifying glass.

(b) Dcntccl wheel pivots cannot be
replaced in servicc.

(c) New whecl should be installecl ancl
olt l rvhccl scnt to Naval 

'I 'orpeclo 
Station,

Nelvport, R. I., for ovcrhaul.

3: Instrrect whccl bcarings:
(a) Balls must be mcasurctl fot cor-

rect . l iameter (WE5), and be free from
pits.

(b) Outer races must be frcc f rom

dents or pits. Whcn renerving a rvheel

bearing, the new bcaring should be bal-
anccd on  the  most : rccura te  sca les  ava i l -
able, to insurc its being the same weight
as the olcl bearing. Where necessary, take
weight off the new 

'oearing 
by grinding.

The gyro bearing polishing machine is
furnished for this purpose.

4: Removc outer race in bearing holclcr
for gyro top platc. Clean ancl rcplace
(wE1e2) .

5: Test bearing holcler ancl top bcaring
in g1'ro top plate for leaks:

(a) Usc test pipe and nozzle, furnished
with balancing 6xture, to carry away from

cxtender.
(b) Test edges of b:aring holcler and

outer race, while air is being admitted
through cons tan t  sp in  conncc t ion .

6: Remove cam plate {rom outer gimbal
ring.

NOTE: It should never be necessary to
removc thc cam platc from the outer gim-
bal ring afte r manufacturing assembly,
except if bent out of alignment due to the
accidcntal dropping of the gyro, in which
case proceed as follows:

(a) Remove 4 holding screws for carn
plate (37), and remove cam plate.

(b) Place cam plate on surface plate
ancl check position of band.

(c) Tap plate back into alignment u'ith
soft lead hammcr.

(d) Replace on gimbal ring and secure.
(e) Place one side bearing end of

g imba l  r ing  on  sur facc  p)a tc .
(f) With Universal indicator (WEl0)

measure height from surface plate to up-
per side of the cam.

(g) Reverse gimbal on surface plate
so as to rest on the oppositc side bearing
cnd.

(h) Take measuremcnts as in step (f)

above (WE10) .
(i) Measurements taken in steps (f )

and (h) should be thc same, within
0 .001"  o f  an  inch .

( j) Should the measure me nts taken
in steps (f) and (h) dif ier beyond al-
lorvable tolcranccs, it wil l be necessary to
rea l ign  the  cam p la te  as  in  s tcps  (k ) ,  ( l ) ,
(m)  and (n ) .

(k) Remove the dorvels, dri l l , tap ancl
plug holes, using % 

" 
x 40 plugs.

(l) Procccd to measure as in steps (e),
( f ) ,  (g ) ,  (h ) ,  mov ing  cam p la te  un t i l
rvithin tolerance as givcn in stcp (i).

(m) Dril l  new holes for dowels, rvith
cam plate securcd in place on outer gim-
ba l .

(n) Push clorvels into platc in their
new location.

K. Gyroscope-Assemble
l :  Assemble g1'ro rvheel ancl inner gim-

ba l  ha lves :
(a) Place balls in rvheel bearings, mak-

ing surc that they are returned to thcir
o rvn  races  (90) .

( b )  P l : r . c  w h q c l  i r t  1 ' o s i t i o n  i n  u n t
bearing of gimbal ring, ancl reverse posi-
tion of rvheel and gimbal half, holding
whccl against bearing to prevent balls
frorn fall ing out. Sce that bench mark on
lvheel coincides rvith bench mark on gim-

ba l .
(c) Fit inner gimbal halves together.
(cl) Rcplace holcling scrervs for inner

g imba l  ha lves  (37) .
(e) Replace inner girnbal ring pivots

and lvashers. See that pivot scratches co-
inc ide .

(f) Replace holding scrcws for pivots
(37).

(g) Sce that balance nut sets at posi-

tion of static balance. (1% turns from
hard-up position) (37).

2: Place wheel in centering Iixture
(block) and centcr; see O.D. No" 750.

3: Check clearance of gvro rvireel:
(a) Install and check number of swings

of  too l  No.  4144.

(b) The tool should srving past the
lorver ccnter position from 5 to 7 times.

(c )  I f  u  hec l  bcar ing  po . i t ion  is
changed due to this step, the wheel should
bc ccntcrccl again as in s:cp K (2).

4: Place inner gimbal on knife eclges and
tes t  fo r  s ta t i c  ba lancc ;  sec  O.D.  No.750.

5: Replace inner gimbal and rvheel as-
senrbly in outer gimbal:

(a) Replace top and bottom pivots and
oil (A) cach pivot with nvo clrops of oil,
using necdle syringe.

(b) Rcplacc inner g.nbal and wheel
assembl l ,  in  ou ter  g imba l ;  see  s tep  I  (7 ) .

(c )  Rcp locc  inncr  racc t  on  inncr  g im-
bal ring pivots. Be sure race is all the way
horre, rvith commercial marking out.
J t tner  races  shou l t l  go  back  , ,n  ( )wn p ivo ts ,
in samc relative position.

(d ;  Rep lace  ba l l s  and re ta iners  on  in -
ncr races.

(e) Replace sleevc, papcr rvasher and
ba l l  race  assembly  (see s tep  I  t4 l ) .  Do
not  rcmovc lock ing  d iscs  (81 ,  91) .

6: Replacc balls and retainers on tqp and
bottom pivots. Oil pivot ',vith two (2)
clrops of oil (A) each, using needle
s)'I lnge.

7: Place gyroscope assembll ' in balancing
fixture and ccnter in outer girnbal; see
O.D.  No.  750.

8: Check end play of side bearing; see
O.D.  No.  750.  The end p lay  o f  the  s ide
bcr r ings  shou lJ  hc  0 .005"  in  a l l  gy ros .

9: Retain gyro in hxture ancl test side
bcar ings  fo r  l caks .  (See s teps  I  I1 l  and
[2 ] of disassembl.v.)

Glro is now reacll '  for installation and
final acljustment with mcchanism.

L. Adiustmenls ond Tests
|  :  P Iacc  91  ro  mechen i rn r  in  sp inn ing
s l r n r l l  s c c  O . D .  N o .  i 5 ( l  [ , , r  i n s t r u c t i o n s .

2 :  Ins ta l l  gy ro  in  ncchan ism:
(a) Turn pallet driving gear unti l cam

l , l rv ls  r r ,  in  cx t rcnr ,  uu t  pos i t ion ,  away
from ccntcr.

(b) Install g1'ro in pot, with cam on
cam plate opposite from cam pawls, to
prcvcnt fouling.

(c .1  Makc  sure  th r l  to l )  p i \  o t  i s  ccn-
tcrcrl in ball racc ancl clocs not hang up;
in gyros lvith comrnercial bearings, make
sure that balls for top race clc not hang
up on edge of outer race.

NOTF:  1 t  i s  good prec t ic .  to  cause
gyroscope assembly to rer,olve on rts up-

1;er bearing when install ing bottom head,
thus making certain that balls and bottom
bearing arc l inccl up.

3: Install bottom head (L) (2464) rvith
lorver adiustable bearing holder (C) re-
movcd (Scc  I l lus t ra t ion  F ive) .

4: Install bottom bearing holdcr:
(a) Rernove the adjusting body assem-

bly D, E, F and P from thc bottom bear-
ing holder.

(b) Install the bottom bearing holder
(C)  and ou ter  r re  (H) .

(c) Sct up on thc bottom bearing hold-
cr (C) unti l the balls (I) of both bonom
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and top races (G & H) are in contact rvith
the curved path of these races.

CAUTION: See that balls are properll,
centered in their races when executing
step 2 above. The balls for the loner bear-
lng may be seen through the tapped hole
in  the  bear ing  ho lder .

5: Check spacing washer uncler top bear-
ing for proper thickness:

NOTE: It is irnportanr that rhis x,asher
be of the correct thickness to insure align-
ment of the gyroscope axis rvith the cin-
te r rng  p in  in  the  sp inn ing  g t .a r ,  so  th r t
rvhen the  center ing  p in  i s  w i rh r l ruwn r f te r
splnnlng, no reaction wil l be set up rvhich
wi l l  tend  to  r l c f lec t  the  g l rosco |e .  As  ths
re la t i ve  he igh t .  o f  the  gyroscope anc l  cen-
tering pin (M) in pot cannot be measured
directly on their axes, two rueasuremenrs
are taken, one on each encl of the inner
gimbal ring. (See N1, N2, Il lustration
Five). Half the clif ierence berween thesc
measurements (see R) wil l be the amount
rvhich the center of the gyroscope rs out
o [  e l ignment  w i th  the  cen i i r ing  p in .

(a )  Lock  gyro  (205A) .
(b) Place Depth Micromerer basc

(WEi90B) across sear for glro clamlr
plate in pot, located so that dipth gauge
spindle wil l l ine up wrth outer edge (sie
location at N1) of gimbal ring locking
end. Note measurement carefuli l ' .

(c) Reverse location of Depth Microrn-
eter ._ 

(WEl9tlB) so thar depth gaugc
spindle wil l l ine up with outcr eclge of
gimbal ring free end (see location at N2),
and ncte reading carefully.

(d) Subtract the sum of thc first reacl-
ing from the sum of the seconcl reading;
with allowable tolerance, the remaindir
should be not less than 0.005" nor nrore
than 0 .010" .

(e) Example where rem;rincler lcss
than 0 .005" :

Remainder  i s  minus  0 .025"
Unlock gyro (205A).
Remove bortom head (L) (2+6A).
Remove gyro  f rom mechan is rn .
Remove top bearing holder (A).
Remove washer (B) under top bearing.

With micrometer calipers (WE5), meas-
r r rc  th ickne.s  o f  th is  u 'asher .

Since the remainder is minus 0.025", it
must be minus 0.030" of allowable toler-
ance on reading at N2; in this case it wil l
be necessary to recluce the thickness of the
washer by grinding to 0.015", or one-half
of the remainder. Should it be necessary
to fit a new top bearing washer (B) in the
servlce, care must be exercised to grind to
an even thickness all over, in order that
the top bearing holder (A) wil l seat even-
ll on this washer.

(f) Should the remainder see (d), (e),
be  more  than p lus  0 .010" ,  washer  (B)  i s
too thin, in which case a new washer of
the proper thickness wil l have to be fittecl.

5: Arljust bottom bearing holder to give
clearance between upper ancl lower ball
b:arings:

NOTE: The external diameter of bot-
torn bearing holder (C) is threaded 20
threads to the inch, to fit similar threacls

, , tapped in  the  bo t to rn  head (L ) .  20  sca l -
lops (O) are machined around a flange on
its outer end for alignment with the ad-
justment lock screw (J). Thus roraring rhe
holder one scallop in rhe botrom head wil l
cause x traversing mo\/ement of 0.0025".

For this adjustment a clearance of
0.0125" is the most desirable betrveen the
balls (I) in the lower bearing, and the
curved path on their outer race (H), pro-
i ' ided the balls (I) of the top race conracr
the curved path of their outer race (G).
This clearance rvil l  permit a 0.010" clear-
ance at (FIl) and a 0.0025" clearance ar
(Gl), aftcr acljustments are made ancl
gyro is right side up. However, this ad-
iu \ tmenr  n rcy  vary  s l igh t ly .  as  a  scr l lop
may not l ine up with the lock screw hole,
in rvhich case the scallop nearest the screw
hole should be moved in l ine with same.

(a) See that a scallop (O) on the
bearing holcler (C) l ines up with the hole
for lock screw (I); if not, back the nearesr
scallop into l ine. If this movement is less
than half a scallop, back otT 5 additional
scallops and install sct screw (J); this rvil l
give a clearancc of from 0.0125" to
0 . 0 1 3 7 " .

(b) If the l ining up of the first scallop
takes a rotation of more than li a scallop,
the bearing holder (C) should be backed
ofi only 4 scallops arld the lock screw (/)
installecl; this adjustment rvil l  give a
clearance of from 0.0100" to 0.0125,,.

(c) If a scallop is l incd up with lock
screrv hole when top and bottom balls (I)
contact curved path of their races (G and
H), back od 5 full scallops ancl install lock
screw (J). The clearance between top ancl
botton ball races wilI then be eiactly
0.0125", which is the mosr clesirable
clearance.

7: Adjust clearance of top outer gimbal
Dearlng:

NOTE:  In  o rdcr  to  obra in  cor rec t  ver t i -
cal alignment of the gyroscope axis with
the centering pin, u'hen the lower center
of outer gimbal ring is contacting the
spring button in the lower bearing (with
torpedo right side up) the clearance in the
top outer gimbal bearing must be adjusted

to hall of the sunr of the difierence ob-
tained between first reading at Nl, and
the second reading at N2, of micrometer
tool WE190A, as taken in step L (5)
above.

. 
(a) Ascertain that gyroscope assembly

n. properly scated on its upper bearing,
with balls (I) contacring curved path of
the  ou ter  race  (G) .

- (b )  ins ta l l  a t l jus t ing  bo tJ l  assembly
( o ) '  ( e t '  ( F ) ,  ( P )  i n  b o t t o m  b e a r i n g
ho lder  (C) .

(c) Set up on adjusting body unti l no
lertical play can be felt between upper
bcar ing  a t  (GI ;  an< l  lowcr  bcar ing  

-  
a t

( P t  ) .
(d) Place micrometcr depth gauge

(WE9) with the base resting ;n th; f l;r
face of plug (E).

(e) Measure depth to flat face on bot-
tom bear ing  ho lder  (C)  (no te  pos i t ion  o f
[WE9 l  as  shown in  f igurc  5 ;  rn t l  encek
this reading carefully.

_ (f) Reset rnicrometer depth gauge,
adding one half of the difierence b.iw."""
the reading of (WE190A) at Nl and N2,
as taken in step L5. For cxample :

Read ing  a t  N l -Rced ing  ar  N2 r  U.005" .
0  0 n 5 "
+  

= 0 . 0 0 2 5 "  t o  b e  a d d e t l .
I

Read ing  a t  N l -Read ing  ar  N2:0 .0075" .
0.0075"

2  
=0 .037"  to  bc  ac lded.

Read ing  a t  N l -Read ing  ar  N2:0 .010" .
t ) . 0 I 0 "

2  
:0 .005"  to  be  added-

(g) Back out the adjusting body (D),
sufficiently to permit measuring-spinclle on
micrometer depth gauge (WE9) to clear
flat face on borrom bearing holder (C),
when base of gauge is resting fush on
p lug  (E) ,  as  in  s tep  L  (7 )  (d )  above.
Replace depth gauge on plug (E). '  '

(h) Screw in on acljusting body (D)
until measuring-spindle on depth gauge
just contacts the flar on bearing holdir
(C) rvith the base flush on plug. (E). This
rvil l  give a clearance at (P1) eclual to thc
clif lerence in depth gauge adjustment, as
reset in step L (7) (l) above, ancl conse-
quently a similar clearance at (G1) rvrth
the torpedo right side up.

(r) Secure adjustlne nt made in stcgr
(h) abovc with lock screw (i().

NOTE: It is nor always possible to
sccure adjusrment obtained in step (h)
above, without a slight change, as the
scallop in adjusting body (D) ma), nor l ine
up with the hole for lock screw (K),
making it necessary to turn the nearest
scallop into alignment for set screw. A
change so made is considered negligible
and is rvithin the tolerance of allowable
bearrng clearances.

8: Adjust pallet mcchanism linkage to
steenng engrne:

NOTE: Adjustmenr for cam and cam
pawl clearance, and centering of pallet
blade, is done during assembiy of pallet
mechanism on top plate. For these adjust-
ments see step H, Pallet Mechanisrn As-
sembly.

(a )  Ins te l l  s teer ing  cng ine ,  conncc t

and
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valve, ancl connect air to engine (141A,
246A, r84).

(b) Turn clriving gear shaft until cam
bevel gear moves pallet slide with pallet
to its extreme outer position away frorn
gvro cam plate.

(c) Move pallet (A) in l ine with the
left pallet pawl (L); note clearance be-
tween end of pallet and the pawl. (See
I l lus t ra t ion  I 'wo)  (WE2) .

(d) Move pallet (A) in l ine with the
right pallct pawl (M); note clearance be-
tween end of pallet and the pawl (WE2).

(e ) Assuming thar step H (12) of
assembly procedure, has been complied
with, and that valve arm (G) is bent to
correct alignment rvith valve, loosen clamp

scrcu ' (41)  fo r  a t l jus t ing  hcad (F)  on
rockshaft (E) and cl:rmp scrervs on right
and lcft paller pawl adjusting l inks (N)
for pallet pawl adjusting scrcw (O). (Sec
I l lus t ra t ion  Four ) .

(f) Rotate acljusting head (F) on rock-
shaft (E) in a direction to obrain the de-
sired dil lerence in clear:rnces, and at the
same time turn pallet pawl adjusting
screrv (O) (WE2) to obtain the proper
amount of this clearance.

(g) As wil l be noted for "Pallet 
blade

ancl pallet pawl clearance adjustment"
shorvn in Il lustration Three, the clearancc
of pallet .(A) and right pawl (M) shoulcl
be 0.005", whereas the clearance of pallet
(A)  and le f t  pau. l  (L )  shou ld  be  0 .010" "

This dilTercnce in clearance is neccssary in
order to obtain a uniform valve movement,
with a snappy steering engine throw from
both pawls. The motion from the pallet
(A) to the right pawl (M) is transmitted
through the right and left adjusting l inks
(N) and adjusting screw (O) to the left
pawl (L), with lost morion due ro toler-
anccs in l inkage; whereas the motion from
the pallet (A) to the left pawl (L) is
transmitted by clirect contact and therefore
without this lost motion.

(h) Having obtained thc clesired clear-
ance adiustments, securc clarnp screws.

_ The above stcps rvil l  complete the pal-
lct mcchanism linkage adjustment, and
the adjustment of gyro to its mechanism.

A S S E M B l Y  A l I D  T E S T  O F  A F T E R B O D Y  A N D  T A I l  G O I I P l E T E

A. Aflerbody Pipes
l :  Clean, inspect, anneal, teseat seats on
collars, and chase burrs off threads on nuts
wherc necessary, oI the following pipes on
bulkhead and in afterbody, using tools
indicated:

(a) Stop and charging valve to valve
group (WE81) .

(b) Valve group ro turbine bulkhead
(gyro  sp in )  (W884) .

(c) Strengthening ring to gyro mecha-
n ism (gyro  sp in )  (W884) .

(d) Combustion pot to bulkhcad (air
s t ra iner )  (WE86) .

( e )  S t r c n g l h e n i n g  r i n g  r ( '  a i r  s l r a i n e r
(wE86) .

(f) Air strainer to depth
(wFr86).

( g )  A i r  s t r a i n c r  r o  s r e e r i n g
(wE86) .

C.Install l lcin Engine
Assembly in Afterbody
l :  Attach propeller guiding tool (WE34).

2: Connect pipe (oil tank to oil pump)
to nipple on oil pump (2297.

3 :  Srv ing  ru r l t Jc r  rods  c lear .

4 :  Ins ta l l  l i f t ing  hand les  (4464,  4468) .

5: Placc a new gasket on bulkhead seat
and soak u'ith oit (D).

6: Insert main engine asse mbly in after-
body, guicling propeller shaft through
aftcr bearing, and push all the way in on
bulkhcad seat.

NO'rE: It rcquires ttr 'o men to install
main engine assembly in afterbody; one to
guide shaft and one to carry forward cnd.
It is important that forwarcl end be car-
riecl high all the rvay in, as otherwise the
propel)er shafts may bind in after bearing.

7: Remove lift ing handles.

8: Replace nuts for turbine bulkheacl
screws (4 [1 ) .

9 :  C o n n c c l  l h c  l o l l o w i n g  p i p c s  l o  m r n i -
f , ' l r l  b rackc t  on  s t rcngthen ing  r ing :

(a) Bulkhcad to strengrhening ring,
gyro  sp in  (229) .

(b) Bulkhead to strengrhening ring,
s ta r t ing  gear  (141A) .

(c) Bulkhead to strengrhening ring,
s t r a i n e r  ( 1 4 1 A ) .

(d) Bulkhead to strengthening ring,
s ta r t ing  gc : r r  re tu rn  ( l4 lA) .

l0: Connect pipe (oil pump to oil tank)
to  o i l  tank  (229) .

I l: Replace gasket and turbine nozzles
rvith combustion flask; secure with nuts
(227 A) .

12:  Ins ta l l  va lve  group:
(a) Hold valve group in place, and

attach to combustion flask rvith coupling
n u r  ( 1 3 4 A ) .

NOTE: Care must be exercised when
securing coupling nut, to see that threaded
parts of the valve group and combustion
flask cnter cach the same distance into the
coupling nut to insure proper seating of
thc joint.

(b) Secure valve group to bulkhead
with two (2) holding screws (2274).

(c) Securc heads of holding screws
rv i th  w i re  (72) .

l3: Connect the follorving pipes on bulk-
heat l :

(a) Valve group to turbine bulkhead
(g) ' ro  sp in )  (229) .

(b) Combustion flask to bulkhead (air
s t r a i n e r )  ( 1 4 1 A ) "

(c )  S tar t ing  va lve  to  bu lkhead (141A) .
(d) Valve group to air checks (229).
(c )  Va lve  group to  ign i te r  ( i41A) .
( f )  Bu lkhead to  fue l  sprays  (141A) .
(g )  Vcnt  I i t t ing  to  bu lkhead (141A) .
(h )  Bu lkhead to  warer  spray  (144) .

D. Pack After Propeller
Shofr Beoring
l :  Rcmovc follorver lor packing (452),

2: Oil (D) and replace felt packing in
after propellcr shaft bearing

NOTE: If packing appears ro be too
snall to go over the shaft, do not attempt
to force and so tear the end; by heating
the packing it wil l go over the shaft with-
out being forcecl.

3 :  Remove propc i l c r  gu ide  too l  (WE34) .

4: Replace followcr for packing, and set
up  t igh t  (452,  54) .

E.Instcl l  Gyro cnd
lmmersion f,lechnnism
l :  Place gasket on gyro door frame.

2: Rcmovc gyro clamp plate cover ( 13-
r 4 ) .

englnc

cnglne

t72

(h) Valve group starting valvc to
bu lkhead (WE86) .

( i )  S t r e n g t h c n r n g  r i n g  t o  s l a r r i n g  g c u r
(wF,86).

(j) Valve group to air checks (WF,84).
(k) Valve group to igniter (WE86).
(l) Bulkheacl to sprays (WE86, WE-

r i 8 ) .
(m)  Vent  f i t  ing  to  bu lkheac l  (WI185) .

NOTE: Other pipcs assembled with
aftcrbody arc l isted rvith units to which
the,v assemblc.

B. Replcre Storfing Geor

l :  Placc a new gasket on starting valvc
{1angc and soak rvith oil (D).

2: Install starting gcar.

3: Sccurc with eight holding scre ws
( 4 0 ) .

4:  Conncc t  p ipes ,  s t rcngt l ren ing  r ing  tu
s ta r t ing  gear  (141A) .

5: Connect pipe-strengthening ring to air
s t ra iner  (141A) .
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3:  Remove t ranspor ta t ion  p in  (49) .

4: Relieve all tension on depth spring
( 1 8 0 ) .

5: Sct depth index on zero (135A).

6: Remove pipe frorn gyro reclucing
valve to steering engine (141.{).

7 :  A t tach  depth  an( l  s teer ing  cng ines  to
their respectivc rudder rods in afterbody,
secure with rudder rod pins and lay aside
in  a f te rbody  (449) .

8: Replace gyro ancl immersion mecha-
nism, rcplacing connecting rod for pallet
driving gear.

9: Remove lift ing screws (200).

l0: Secure housing with clamp screws
(456) .

I l: Replace transporrarion pin (49).

12: Attach gyro spin lead (229).

13: Attach steering engine to gyro pot,
secure with two holding screws (49, 49A)
anJ  rv i rc  sc rew hcads  (721.

l4: Connect valve conncction (246A).

15: Replacc pipe, reducer valve to steer-
ing  eng inc  (141A) .

l6 :  A t tach  r i r  l car l  to  s tcer ing  eng ine
(  1 4 1 A ) .

l7: Attach clepth engine to gyro pot,
secure rvith two holding screws (49, 49A)
and wire screrv heacls (72).

f8 :  Conncc t  va lvc  conncc t ion  (2+6A) .

l9: Attach air lcad to depth engine
( 1 4 1 A ) .

F. Reploce Hond Hole Plotes
l :  Oil gaskets (D) ancl rcplace.

2: Replace hancl hole plates (200).

3: Secure hancl hole plates with holding
n u t s  ( 4 8 ) .

4: Replacc washcr and afterbody drain
h o l e  p l u g  ( 1 3 - 1 4 ) .

G. lest Afterbody
Assembly for Leoks
l :  l t l rnk  o f {  thc  fo l low ing  p ipcs :

(a) Main air pipe from stop ancl
charg ing  va lve  (134A) .

(b )  Fue l  f rom check  ro  spray  (1414) .
(c )  Water  f rom check  to  spray  (144) .
(d) Reduced pressure air to air check

va lve  (229) .

2: With grcase gun force grease (G)
through after propeller shaft unti l i t ap-
pears arouncl bushing bctween shafts
(462,  4811t ) .

3: Install cxhaust valvc gag sprlng
(wE228) .
4:  Renrovc  c l ra in  p lug  (13-14)  and in -
stall special test f itt ing for low pressurc arr
u ' i th  gauge ( i41A) .

5 :  C r ) n n c c t ^ l o w  p r c s \ u r e  g r u g e  d n ( l  r i r
l lnc t( '  thls httrng.

6 :  f 'u rn  a i r  on  anc l  a l low l0  lbs .  p res-
sure to accumulate in afterbody.

7: Pour oil (C) around llange and joints,
ancl see if any air bubbles appear, indi-
cating Ieaks. Inspect for leaks arouncl
steering rocl stumng boxes, propeller shaft
packing, and exhaust valves. All leaks so
found must be remcdicd b:fore procceding
further with assembly.

8: With the test completed, and leaks
stoppecl where necessary, remove special
tools and fitt ings usecl for this test.

H. Overhoul cnd Assemble
Toil on Afrerbody
l :  Clean ancl inspect tail cone:

(a) Clcan ancl inspect all bearing sur-
faces of both rudder yokes. If necessary to
remove burrs, use bearing scraper and fine
oil stone. With aligning gauge (WE219)
check alignmcnt of vertical rudders, and
with (WE212) check alignment of hori-
zontal ruclders.

(b) Clean, inspect, oil (B) and replace
rudder connections (41), washer and
cotter pin (72) on rudder yokes (72).

(c) Clean and inspect vertical and
horizontal rudders, and outboard bearings
for rudders.

(d) Oil (B) and replace rudder yokes
ancl rudders in tail cone. Oil (B) and
replace outboard bearings for rudders.
Replace screws previously removed in out-
board bearing in the same holes from
which removed, and set up tight (41).

(e ) With thickness gauge (WE2)
check clearance of rudder yokes between
yokes and outer bearing surface. This
c learance shou ld  be  .015" .

IMPORTANT NOTE: When assembling
rudders ancl outboard bearings, particular
attendon should be paid to the assembly
numbers. The tail blades are numbered 1,
2, 3, tnd 4 on their after eclges, the rud-
ders the same on their forward edges and
the outboard bcarings the same on thcir
after ends. It is important that these num-
bers are assembled to match. When as-
sembled, the clearances between the bcar-
ing shoulders of the rudcler spinclles and
the  ou tboard  bear ings  shou ld  be .0 l5"
(wE2).

(f) Clean, inspect, oil (B) and replace
taiJ bearing in tail cone. Secure rvith
screws, setting up tight (40).

2 : Assemble forward propeller sleeve :
(a) Clean and inspect forward pro,

peller sleeve, keys and keyways.
(b) Replace grease packing ring in for-

ward propeller sleeve secure with keep
screws (41)  anc l  rv i re  (72) .

NOTE: Taperecl side of grease pacliing
ring is assemblecl in the forward position.

(c) Grease (G) ancl replace forwarc.l
propeller sleevc on propeller shaft.

NOIE: Assemble with bcnch marks
(O)  in  l inc .

(d) Clean, oil (D) and replace four
holding clips for forward propeller sleeve.

NOTE: Before inserting clips, rurn
propeller shaft in l ine with recess in
bulkhead.

_ (e) Replace scrovs (41) in holding
clips and wire (72); try to pull slceve ofi
as a check to sec that pins are properly
seatecl in the holes in the shaft.

3: Replacc tail on afterbody:
(a) If previously rcmovecl, replacc

spider supporting straps, with their re-
inforced pieces, on forwarcl ends of tail
blacles with numbers corresponding, and
secure with holding scrcws (39).

(b) Sce that tapped holes for joint
scrcws in after bulkheacl are clean and frqe
oI  buns .  I f  nccessar l .  tap  ou t  ho le .  usc
'/+ X ZU lllt.

(c) Replace tail on afterbodli and se-
cure_u ' i th  s ix tecn  jo in t  sc rews (184) .

(d) Connect rudrler connections to rud-
der rod eyes, and replace washcrs and
dra in  p lugs  in  ta i l  cone (13-14) .

4: Assemble forward propeller:
(a)_ Clean, inspect, oil (B) and replace

tu,o keys for forward propeller huL in
torward propeller sleeve.

(b) Replace hub for forward propeller
on propeller sleeve, It may be necissiry to
tap hub on right with lead hammer.

, (c )  ,Rcp lace  lo r rvard  propc) le r  on  pro-
pe i le r  hub.

^ 
(d) Replace nur for forward propeller.

Set up on nut unti l screw holes foi lock
screws are  in  l ine  (185C,  185D) .

(e) Replace two lock scrcrvs in nut for
[o r rvar t l  p rope l le r  (40) .
5 :  Asscmble  a f rc r  p rope l le r :

(a ) .  C lean anr l  inspec t  kcys  anc l  key-
wa ls  fo r  a l tc r  p ropc l le r  s lecve .

(b) CIean and inspect, for burrs and
scorecl surfaccs, four bushings for after
propeller sleeve. If nccessary, remove burrs
wlth beartng scraper and stone smooth
with oil stone. See that all oil holes ancl
oil grooves are clean. Grease (G) and
replace four bushings on after propeller
s l  ecve-

. (c )  Crc rsc  (G)  rn , l  re t r r lace  a f te r  p ro-
peJ le r  s leeve on  shaf r .

. 
(d) 

.Oll_ (B) and replace after propeller
s lecve  ho ld ing  nu t  (183) .

,  
( e )  

, O i l  
( B t  a n c l  r c p l 3 6 .  r 6 , . r  ; , r o p q l l 1 . 1

\ reeve nub.
(f) Replace after propcller on hub.
(g) Clean, inspcct, oil (B) and replace

nut tor atter propeller. Set up on nut unti l
screw hofes for keep screws arc in align-
m e n t  ( 1 8 5 c ,  1 g 5 D ) .

-  
( h )  R c p l a c c  t w o  k c c p  s c r t w s  i n  n u t

l o r  f , l : c r  y r r , , p c l l e r .  S e r  u l l  r r g h t  ( 4 0 ) .

l. Tesl Assembled Afterbody
in Adiusring Stond

l :  . S l i n g  ; r f t e r b o c l y  a s * c r n b l y  t b e i l  s l i n g  i s
f r r rn :shc t l  rv i th  \ \ 'E  cqu ip rnent t  and p lace
on afterbcdy acl.justing stand.

2 :  Check  a f tc rbody  fo r  leaks :
(a) Blank ofT the fo)lowing pipcs,

usrng  in  l i c l -ed  too 's :  Reducer  to  a i r
check valve (229). Check valve ro fuel
spray  (141A) .  Check  va lve  ro  warer  spray
( 1 4 4 ) .  V e n t  p i p e  o n  b u l k h e a d  ( 1 4 1 4 ) .  

'

(b) Connect nipple and H.p. air l ine
to main air pipe from stop valve to valve
group (134A) .

(c) With starring gear index ofi zero,
throw starting lever to rcar and crack
valvc on main air l ine to tcst for leaks
arouncl joints of f langes and bulkhead
joint (227 A) .

NOTE: The above tcsr is a check on 173
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afterbody leak test, previously clescribed in
step G.

3: Test starting gear for leaks:
(a) Turn starting inclex to seat valve

in starting gear (227A).
(b) Remove blank on either fuel or

water spray pipe, loosen pipe ancl turn end
down, place a cup of s/ater over end of
pipe and see if any air bubbles appear; if
so, there must be a leak around starting
gear prpe connections, or the valve in
starting gear. Locatc ancl repair (12,
1 4 1 A ) .

4 :  Tes t  gyro  impu lse  va lvc :
(a) Disconnect and remove pipe from

valve group to bulkheacl (gyro spin) and
connect with test pipe to H.P. air l ine
(22e ) .

(b) Turn on H.P. air and resr for leaks
in gyro spin and impulse valve; if air
escapes through end of pipe to fuel or
water sprayJ there is a leak in the l ine,
which must be corrected.

(c) Reconnect pipe from valve group
to bulkhead (gyro spin) and test pipe
from stop valve to valve group (229,134).

5: Check depth (horizontal) rudder
throws:

(a) Remove hancl hole plates (48,
200) .

(b) Move horizontal rudder up and
down by hand, and reacl throw each way.
It should be 1 up and 4 clown for Mk. 13
Modification torpedoes. Both ruclclers
should l ine up; if the combined throws
do not give a total of frve, check the
fo l low ing  p laces  fo r  t roub le :

Fork for steering rod not screwed all
the way up on depth engine piston rod.
Gland for steering rod through after
bulkhead not screwed all thc way in on
packing. Rudder connection on yoke too
long, and readtustmcnt must be made.

(c) If rudder throw is out! remove
c l ra in  p lugs  (13-14)  in  ta i l  conc ,  loosen
clamp screws and adjust rudder connec-
tions to give the dcsired throws; with
correct throws obtained, clamp adjustment
and replace drain plugs and washers.

6: Check clepth (horizontal) rudder
throws with air:

(a) Rcmovc air strainer plug and re-
place with adapter tool; conncct low pres-
sure  (450 lbs . )  a i r  l i ne  to  n ipp le  on
lda l ) tc r  too l  w i th  t r f ,n \ l )o r t i r r i , ,n  sercw in
p lace  (372A,223) .

(b) Turn on air.
(c) Sec that cenrerline on depth engine

valve stem lines up rvith mark on valve
stop.

(d) See that rudders in tail read ,,neu-

tral thros.," which should be 1% down
for Mk. 13 Moclif ication torpedoes.

(e) Any deviation from the above rvil l
requ i re  read jus tment .  See s tep  J (5) (c ) .

(f) Remove transportarion pin (49).
(g) Srving pendulum its full travel

forwarcl and back; ruclclers should show 1
up ancl 4 down for Mark i3 modification
torpedoes.

7 :  Check  depth  in tJex  ser r ing :
(a) Level afte rbody (WE4).
(b )  Remove access  ho le  p lug  (11) .
(c) Install 16 lb. weight in cliaphragrn

n u t  ( 4 1 1 C , , 1 1 1 8 ) .

NOTE: For Mk. 13-1 torpedoes, reg.
no .  14543-14614,  a  10  lb .  tes t  rve igh t  i s
used.

(d) With air on, turn depth index
spindle unti l centerline on depth engine
valve is in l ine with mark on depth en-
g ine  va lve  s top  (135A) .

(e) With spindle -socket l i ft ing tool,
hokl spindle disengaged ancl turn depth
index to read 10 feet; remove lift ing tool
and turn depth index slightly to engage
square end on spindle socket with square
hole in adjusting socket (135A, 472A).

(f) Turn index to zero and back again
to 10 ft. The valve centerline should
again l ine up with l ine on valve stop; if
not, readjust unti l i t does.

8: Check penclulum and valve move-
ment :

(a )  Ieve l  a f te rbody  (WE4) .
(b) Adjust pointer, atrached to cradle,

to the zero graduation on indicator scale
on carriage of adjusting stand.

(c) With air on, t i l t stand 2f degrees
up and down.

(d) See that pendulum and valve move
smoothly.

(e) See that full rudder throw is ob-
tained at maximum inclination of 2l de-
grees each way.

(f) See that ruclders move up and
clown rvithout a jerk.

(g) See that pendulum srarts to move
cluring 6rst f clegree movement of stand
in either direction.

9: Check vertical rudder throu,s:
(a) Remove gyro clamp plate cover

ancl washer (13-14).
(b) Turn propeller unti l pallet is in

extreme after position.
(c) With air on, move stecrrng englne

valve and read rudclers each lvay; this
should be 33 each way for upper rudder
ancl 24 cach way for lower for Mk. 13
Modification torpedoesi equalizc throrv
b1 '  rudder  rod  ad jus tmcnt  in  ta i l  (13-14 ,
4 4 ) .

l0: Inspect g)ro for cleanliness and oil
( A ) .

I  l :  T ry  g l ro  lock ing  gcar  fo r  func t ion-
i n g  ( 2 0 5 A ) .

l2: Check vcrtical ruclder throws with
a i r :

(a) Install gyro and bottom head
(246A).

(b) With air on line through strainer,
tu rn  p ropc l le rs  by  h : rnd ,  a lso  ru rn ing  gyro
back and forth b1, hand, and ,." if lny
b i t r< l ing  occurs  when l ra l le t  i s  ncr res t  to
cam and concentric ridges of cam plate.

(c) Check rudder rhrows again, which
shoulcl be the samc as taken in step (9)
( c )  a b o v e  ( 4 4 ) .

. 
(d) Lock gyro. Un,ock again by hand

t r ip .  to  t ry  func t ion ing  , r [  l , rck ing  gear
w r t h  g l r o  i n s t a l l e t l  t 2 0 5 A 1 .

(e)  Check  "O"  
me 'k  in  po t .

(f) Lock gyro (2054.).
(g) Replace gasket and clamp plate

c o v e r  ( 1 3 - 1 4 ) .
(h) Rernove test connection from air

strainer, replace air strainer and plug with
washer (223, 372A).

13: Check gyro and gyro mechanism:
(a)  CI rmp a f t t  rhoc ly  ad  jus t ing  s t rnJ

w r t h  a z l m u t h  p o r n t e r  o n , . C " .
NOTE: Warn personnel not to ap-

proach close to tail during test.
(b )  Remove prope l le r  lock  (417) .
(c) Turn dial on starting gear off zero,

to  seat  va lve  (227A) .
(d) Opcn air l ine valve (wide open).
(e) Throw back starting lever, spin-

nrng gyro; regulate air l ine valvc to about
700 lbs .  p ressure .

(f) Loosen clamp on adjusting stand
and . t i l t  s tand each wa1. :  g1 . ro  rudders
5 h o u l ( l  ' ) p e r a t e  i n s i t l e  o [  1 . 5  o I  I "  o f  t i l t
on each side of center, if gyro and
mcchanism are properly adjusted.

(g) Close air l ine valve and replace
prope l lc r  lock  (417) .

( h )  R e m o r e  g y r o  c l a m p  p l r t e ,  b o r r o m
h e r d  a n d  g y r o  ( 2 4 6 A .  l 3 - 1 4 ) .

( i ) Replace gyro clamp plate and
gaskct

l4: Give final inspection to insirle of
o f . a l t c r b o , l y .  s e . i n g  t h r t  p i s t , , n  f o r k  p i n
l r n k s  a r c  p r u p c r l )  \ ( c u r e ( 1 .  e t c . ,  r n d  t h r t
no tools are left inside.

l5:_ Replace hand hole plates with good
gaskets ,  anc l  secure  w i th  nu ts  (200,  48) .

l6: Inserr rranslrorration pin (49).

17: Removc blanks and air f itt ings fron.t
p i p e s  ( l 4 i A , 1 4 4 ) .

A f te rbod,1  is  now rcady  fo r  assembl l .
on  a l r  nasK.
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A S S E T I B l Y  O F  A F T E R B O D Y A N D  E X E R C I S E  H E A D

O l I  A T R  F l A S K

2: Connect air pipe from blow valve to
n ipp le  in  exerc ise  head (141A) .

3: Connect air pipe in head to nipple
on air releasing mechanism clear of pocket
( 1 4 r A ) .

4: Opcn air f lask blow valvc and note
that valvc is seated on its outboard seat
(4e ) .

NOTE: The Mark 26 exercise head
uses the Mark 2 air releasing mechanism,
which has to be cocked by hand with
tool number 441. Care should be taken,
when lifting the cocking tool, not to
apply side force, which has a tcndency
to bind the valve stem.

5: Note if air connection in hcad is leak-
ing, in which case it wil l bc necessary to
repair before proceeding with assembly.

6: Wipe air f lask and head joint with
oil (D), and join head to flask securing
with joint screws (49).

7: Install air releasing mechanism (48).

8: The above completes the assembly of
torpedo ready for preliminary and Iinal
adjustment.

9 :  I f , to rpedo. is  to  be  p leccJ  jn  s rowage
rne Ioilowtng ls necessary:

(a) Close air f lask blow valvc (49).
(b) Removc exercise head (See steps

B ( i )  t o  7 )  ( 1 4 1 A ,  4 9 ) .
(c) Open air f lask blow valve ancl

bleecl f lask to 500 lbs. pressure (49).

C. Shipment of forpedoes
l :  When issued from a torpedo station
the rep)acement screw rvil l  bc found in a
bag or a tin box, at:ached to the tail of
each torpeclo.

2: If boxed, the air f lask and afterbody
will not be clisassembled and step (I) ap-
plies.

3 :  Thc  jo ln t  sc r .ws  fo r  exerc isc  o r  war
heacl wil l be found in a bag attached ro
the hcad.

A. foin Afterbody lo
Air Flosk

l :  Install bail sl ing and hoist afterbodv
up about 2" above air f lask joint.

2: Join afterbody to flask holding tail up
and slightly to the ight. With pipe con-
nections l ined up, lower chain fall and
push afterbody in placc on air f lask joint.

3 :  Sccure  w i th  a f te rbor ly  jo in t  sc rews.  in -
serting top screws first, and tightening
screws even ly  a round jo in t  (386) .

NOTE: After a major overhaul, or
where it has been necessary to straighten
out dents in afterbody or midships sec-
tion, it is desirable to check alignment of
afterbody with air f lask. In this case, pro-
ceed as outl inecl in step (A) (4).

4: Locate blocks with rolls (furnished
tenders and bases as workshop equipment)
on cleck in wake of hoisting gear:

(a) Pace torpedo, with afterbody as-
sembled, on block with rolh.

(b) Place 72"xI2" surface plate (fur-
nished tenders ancl bases as workshop
equipment) directly under tail to furnish
a plane and rigid foundation for dial in-
dicator base. Levcl surface plate (WE4).

(c) With clial inclicator placed on sur-
face plate, obtain successive readings on
each outer surface of outer bearings of
vertical ancl horizontal rudclers, turning
torpeclo and levcling each blade in succes-
sion before tolerancc of .015" is allowed
on the four readings (W810).

5: Connect pipes in midship section in
the following orcler and with indicated
too ls :

(a )  A i r  p ipe  to  a i r  check  va lvcs  (229) .
(b) Main air pipe to srop and charg-

i n g  v a l v e  ( 1 3 4 A ) .
(c) Fuel pipe to fuel check valve

( 1 4 1 A ) .
(d) Water pipe to water check valve

(144) .
(e) Vent pipe to vent f itt ing (1414).

6: Re move and observe conclit ion of
blorv valve and its washers; renew or an-

ncal washer if necessary (19, 90).

7: Charge air f lask to 1000 lbs.
(a) Remove fuel and water filling

p lugs  when charg ing  (217,74) .
(b) Place cigarette paper soaked in oil

over water f i l l ing plug hole and note if
any air leaks into water compartment
while charging.

(c) Try holding screws for stop and
charging valve body, air check valve body
and delivery check valve body, for t ight-
ness during charging (40).

8: Test air connections in midship sec-
tion for leaks:

(a) Secure propeller lock in placc
(417 ) .

(b) Turn dial on index spindle ofi
zero, and lift starting latch (227A).

(c) Crack stop valve, squirt oil (C)
arouncl air connection in rnidship section,
and with a lighted taper, note if oil
bubbles appear around joints or if the
lighted taper fickers, indicating leaks (72,
2 2 7  A ) .

(d) Turn index spindle ro sear srarr ing
valve, open stop valve widc, and proceed
to test H.P. connections in midship sec-
t ron  as  in  s tep  8  (c )  a l tove  (71 ,227A) .

(c) Blank ofi end of air pipe from
blow valve to cxercise head. Open air
b low r r l ve  and proceed to  tes t  i s  in  s lep
8 (c )  above (49 ,  141A) .

(f) It wil l b: nccessarl ' to remedy any
leaks which may be discovered by tests
g iven in  s teps  8(c ) ,  8 (d) ,  8 (e)  above be-
tore procecding further.

9: Charge llask to 2800 lbs. ancl again
gu over high pres'ure air connections in
midship section. Testing valves and con-
nection for leaks as in step 8(c) above
( 1 3 - 1 4 , 2 2 7 A , 7 1 ) .

The above compleies assembly of after-
bocly to air f lask.

B. foin Exercise Heqd
to Air Flask
l :  Sling and hoist exercise heacl to levcl
of air f lask.
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