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1. PURPOSE AND SCOPE.

a. TM 9-1727D is published for the information and guidance of
all ordnance personnel charged with the maintenance and overhauling
of Light Tanks M5, M5A1, and 75-mm Howitzer Motor Carriage MS,
It includes complete maintenance information on the transfer unit. The
other technical manuals covering these vehicles are listed in section IIL

2. DESCRIPTION OF VEHICLES.

a. The Light Tanks M5 and M5A1 are armored, full-tracklaying
combat vehicles, each carrying a crew of four men. They are each
powered by two liquid-cooled, 90-degree, V-type, 8-cylinder engines,
located in the engine compartment in the rear of the hull. Power is
transmitted to the final drives and tracks through two Hydra-Matic
transmissions, two propeller shafts, a two-speed, step-down transfer unit,
and the controlled differential (fig. 4).

i
b. The Motor Carriage M8 (fig. 3) is an armored, full-tracklaying,
self-propelled mount for a 75-mm howitzer. It carries a crew of four

men. It is powered by the same engines, transmissions, and power train
as the Light Tank MS5.

3. REFERENCES.

a. Section IIT of this volume lists all technical manuals, standard
nomenclature lists, and other publications relative to the materiel de-
scribed herein.

‘
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Figure 1 — Light Tank M5 — Righ# Front View
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ORDNANCE MAINTENANCE — TRANSFER UNIT FOR LIGHT TANKS , Section Il
M5, M5A1, AND 75-MM HOWITZER MOTOR CARRIAGE M8 ' ' ‘
' TRANSFER UNIT
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3 O | i 4, DESCRIPTION.
2 : 5) = ‘ a. The transfer unit performs two distinct functions. It takes the
g power of the two engines, delivered to the transfer unit by he propeller
g ° o 4 shafts, and combines these two power flows into one. It also provides a
§ & two-speed, hydraulic-controlled gear reduction which, combined with
g 2 - S the reductions in the transmissions, permits a total of six forward speeds
- i 5 ® Q and one reverse speed. ‘
a2 £ t
g2 X
= 5§ L . 5 b. The transfer unit is located in the front end of the vehicle, mounted
E g@ g =z A} N NS on a flange on the rear of the controlled differential housing (fig. 5).
[} % Od vd @ ’/ AN ;
& g 2o 3% Z £ g2 74 7 '
= = gé %g ; § Eg w, 3 o ¢. The transfer unit case is composed of two sections, a large main
g gg 2 é %g g“g‘ NP g " case at the front which contains the mechanism for the gear reduction
IZ £ 2 G 35 <y % ¢ g unit and the hydraulic control parts, and a smaller case at the rear which
4 = = < contains the connector unit by means of which the torque from the two

propeller shafts is combined into the one transfer unit main shaft.
' 7
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Figure 5 — Transfer Unit and Controlled. Diﬁerenﬁal
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TRANSFER UNIT

d. The connector gears which combine the torque are all of the same
diameter and thus do not provide any reduction. The connector gear
shafts are mounted in the case in single row ball bearings. The main
shaft or input shaft into the transfer unit proper is mounted at its rear-
ward end on a double row ball bearing and on its forward or inner end
on a roller pilot bearing (L, ﬁg 6) in the counterbore of the transfer

unit output shaft.

e. The spiral drive pinion for the controlled differential is splined to
the transfer unit output shaft and held securely in place by a cottered
castle nut. The forward or pinion end of the output shaft is mounted in
the transfer case on a large, double-row ball bearing, and the rearward or
innér end on a single-row ball bearing.

f. The gear reduction unit is a compound planetary system with the
two center gears integral with the main shaft, and the second planet
carrier attached to the output shaft. Two bands are used to lock the
brake drum and thus provide reduction. The low gear band is self-
energizing in forward speeds and the reverse band, in reverse speeds. A
multiple disk clutch, engaged by oil pressure, is contained in the clutch
drum assembly, and locks the planetary gear train as a unit to provide
direct drive.

g- The servos which apply and release the two ‘bands are mounted
on the top of the main transfer unit case (figs. 7 and 8). The oil pumps
and governor are mounted on a carrier located on the right-hand side
of the unit, and the valves which control the shifting are mounted in a
valve body on top of the unit.

5. OPERATION.

a. Reduction. When the vehicle is started or operated at low speeds,
the transfer unit is in reduction (fig. 10). The low gear band is applied
to the drum by spring pressure in the low gear servo, and the clutch is
released because there is no oil pressure to the clutch apply pistons. The
reverse servo is released by oil pressure applied to the release piston and
is held in the released position by a mechanically-operated latch and a
ball check valve which prevents air from being drawn into the system.
As the main shaft is rotated, the two center gears, being integral with the
shaft, also rotate. The internal _géar for the first planetary gear train is
held from rotating by the low gear band; consequently, the planet gears
in this train “walk around” inside the internal gear and carry the planet
carrier at a speed' less than that of the first center gear. The planet
carrier for the first planetary gear train is integral with the internal gear
for the second planetary train; consequently, this internal gear rotates

9
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COVER, LOW GEAR SERVO

SCREW, LOW

- SPRINGS, GEAR BAND,
LOW GEAR SERVO ADJUSTING
CARRIER,

OIL PUMP &
1\ | GOVERNOR

RA PD 8735

Figﬁre 7 — Transfer Unit — Cﬁi Section at Low Gear Servo

at a speed less than that of the second center gear. The planet gears of
the second planetary train accordingly rotate with these gears and at
the same time “walk around” the second center gear at an over-all gear
reduction of 2.37 to 1. Since the qutput shaft is attached to the planet
carrier of the second planetary gear train, this is the gear reduction of
the transfer unit.

b. Upshift. When the vehicle speed is such that the transfer unit
upshifts, oil pressure is applied to the release side of the low gear servo.
‘This oil pressure overcomes the apply pressure of the springs and assures
‘the gradual release of the low gear band from the brake drum. At the

same time that this occurs, oil pressure is also delivered to the clutch .

apply pistons and the clutch is applied (fig. 11). Details of the hydraulic
‘mechanism whereby this is accomplished are given in paragraph 5 j.
12
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RA PD 8734

Figure 8 — Transfer Unit — Cross Section at Reverse Servo

c. Direct Drive. When the above action has taken place, the entire
planetary gear train revolves as a unit and the rotation of the propeller
shafts is transmitted without reduction to the pinion on the output shaft.

d. Reverse. When the selector lever for the Hydra-Matic transmis-
sions is moved into the reverse position, a connection from this lever to
the transfer unit releases a mechanical latch holding the reverse servo
apply spring in the released position. This spring, being freed, applies
the reverse servo. At the same time, a valve is repositioned to relieve the
oil pressure that also holds the reverse servo in the released position.
The flow of power to the transfer unit is exactly the same as previously
described except that the direction of rotation is reversed. The reverse
band applicatior is necessary to provide self-energizing action with this
direction of rotation, and both bands act to hold the drum from slipping
(fig. 12).

13
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Figure 10 — Transfer Unit in Reduction

RA PD 8737

Figure 11 — Transfer Unit in Direct Drive
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Pl

RA PD 8738

Figure 12— Transfer Unit in Reverse

e. Hydraulic Control System. The timing of the changes in gear
ratios, either upshifting or downshifting, is the function of the hydraulic
control system. This system is basically one of carefully balanced valves
to provide a precise relationship between the velocity of the vehicle
and the performance demands of the driver as expressed by the pressure
on the accelerator. The hydraulic control units, illustrated in dia-
grammatic form in figure 13, consist of the following: a compound oil
pump connected to an oil pressure regulator, a centrifugal-type governor,
a control valye body containing the control valves and shift valves, and
the necessary connecting passages.

f. The governor and oil pump are mounted on a carrier on the right-
hand side of the transfer unit case and are driven by the same shaft,
which in turn is geared to the output shaft. With this arrangement, the
oil pump delivers oil only when the vehicle is in motion, at which time it
provides both the oil pressure for operating the control mechanism and
the oil for lubricating the gears and bearings of the transfer unit and the
controlled differential.

g. The oil pressure supplied by the pump for the control mechanism
is maintained between 85 and 90 pounds by means of the oil pressure
regulator. Thxs pressure is dlrected through control. valves to apply or

17
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1

SERVO, LOW GEAR
SERVO, REVERSE

STRAINER
PUMP, OIL {COMPOUND) RA PD 8707

Figure 13 — Hydraulic Control System

release the bands and apply the clutch as réquired by the various
operating conditions.

h. Reductions. As soon as the vehicle starts to move forward, oil
under pressure is delivered to the control valve body. At the same time,
this oil under pressure is directed to the goversor in such a way that
pressure is built up and applied to oppose @“::entrifugal force acting
on the governor weight. :

i. As the vehicle speed increases, the centrifugal force acting on the
governor weight also increases and repositions the governor valve, so
that a variable pressure from the governor is fed back to the control
valve body. This pressure is directed to one end of the shift valve,

" tending to force it to the open position and upshift the transfer unit from

reduction to direct drive. Spring pressure and throttle pressure on the

- opposite end of the valve act against the governor pressure and tend to

oppose the upshift. Thus, the speed at which the upshift occurs is
determined by the relation between throttle pressure and governor
pressure (fig. 14).

j» Upshift. As the speed of the vehicle increases further, the oil pres-
sure from the governor becomes great enough to overcome the opposing

- spring and throttle pressure on the shift valve, causing it to move to its

open position. The movement of the shift valve causes oil to be directed
18
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Oil Pressure to Band
Release and Clutch Apply

Accelerator Acts
Against Governor
Pressure -

Oil Pressure

\ from Governor
B

Throttle Spring Opposes Shift Valve

Governor Pressure |RA PD 9200

Figure 14 — Opposing Forces on Shiff Valve

to the clutch apply pistons and also to the release side of the low gear
servo, thus applying the clutch and releasing the low gear band.. This
arrangement causes the planetary gear system to rotate as a unit and the
shift to direct drive is completed. : ‘

k. Downshift. When the speed of the vehicle is reduced to a point
where the spring and throttle valve pressure against the shift valve in
the valve body overcomes the oil pressure directed against it by the
centrifugal governor, the shift valve moves back to the closed position.
This action cuts off oil pressure to the release section of the low gear
servo, allowing the springs in the servo to reapply the low gear band. At
the same time, the oil pressure against the clutch relay valve in the valve
body is cut off, which in turn permits release of the pressure applying
the clutch. The clutch release springs then release the clutch at the
same time as the band is being reapplied, thus putting the transfer unit
again in reduction. '

I. “LO” Range. When the control lever on the transfer unit is moved
to the “LO” position, a valve in the control valve body is manually
moved into a position where the full pressure from the oil pump is
directed against the shift valve. This force, together with the spring
pressure against the shift valve, is great enough so that the pressure from
the governor cannot move the valve to its open position. Thus, no
upshift can take place. Oil pressure is also directed to the low gear servo
in such a manner as to assist the springs in holding the band tight on
the drum. '

m. If the transfer unit control lever should be moved to the “LO”
position while the vehicle is being driven at high speed, the governor
pressure existing at these high speeds will be high enough to oppose a
downshift until the speed of the vehicle has been reduced to a point

‘'where the downshift can be made without damage to the mechanism.

19
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6. TABULATED DATA AND SPECIFICATIONS.

Connector gear ratio . ......ovuviien e eneneneenennnnns 1tol
Connector gear tyPe . ...veuetineiien et ennennann Helical
Gear ration in reduction. .. .......oiiiiiii i 237 to 1
Lubrication . ........cuiniiiien e inieeneennns Oil under pressure
Number of speeds forward ............ccvtiiriieninennnnenns 2
Number of speeds reverse ...........oveeeeieeeerenenencnnnnns 1
Shift control ............c i i e Hydraulic
Typeofgearing. .. ......couiviinneninuneennn Compound planetary
Serialnumber ............... ... ... e 1GT1 and up

(Located on the flat machined surface between the
" low gear and reverse servos)

7. ALLOCATION OF MAINTENANCE DUTIES BY ECHELONS.
a. Definitions. Echelons and words as used in this list of maintenance

allocations are defined as follows:

SECOND ECHELON: Line organization regiments, battahons, compames
(first and second echelons).

THIRD ECHELON: Ordnance light maintenance companies, ordnance
medium maintenance companies, ordnance divisional maintenance
battalions, and post ordnance shops.

FourTH ECHELON: Ordnance heavy maintenance companies and ser-
vice command shops.

FirrH ECHELON: Ordnance base reglments, ordnance bases, arsenals,
manufacturers’ plants

SERVICE: ~

(l'ncl.uding pre- Consists of servicing, cleaning, lubricating, tighten-
ventive mainte- ing bolts and nuts, and making external adjust-

Llarécle)) afr?;r.(‘zq‘; ments of subassemblies or assemblies and con-

AR 850-15 (10.  trols.
6-42))
REPLACE: .

(par. 23 a (4) Consists of removing the part, subassembly or as-
AR 850-15 (10- sembly from the vehicles and replacing it with a
6-42)) new or reconditioned or rebuilt part, subassembly

: or assembly, whichever the case may be.
REPAIR:

(par. 23 a (3) Consists of making repairs to, or replacement of
and (5), in part, the part, subassembly or assembly that can be
AR 850-15 (10- accomplished without completely disassembling
6-42)) the subassembly or assemblies, and does not re-

quire heavy welding, or riveting, machmmg,
fitting and/or alining or balancing.
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REBUILD:

(par. 23 a (5), Consists of completely reconditioning and replacing
in part, and (6), in serviceable condition any unserviceable part,
AR 850-15 (10--  subassembly or assembly of the vehicle, includ-
6-42)) ing welding, riveting, machining, fitting, alining,

' balancing, assembling, and testing.

b. Maintenance Allocations.
NOTE: Operations ‘allocated will normally be performed in the echelon indicated
by “X”. Operations aliocated to the echelons as indicated by “E” may be

accomplished by the respective echelons in emergencies only. .
ECHELONS

UNIT, TRANSFER, ASSEMBLY . 2nd  3rd  4th - Sih
Bands, transfer unit—adjust ................. X ? '
Bands, transfer unit—replace or repair (reline). . 'E p.4
Body, control valve—replace ................ X
Body, control valve—repair ................. X
Body, control valve—rebuild ................ E p.4
Unit, transfer, assembly—replace ............. X
Unit, transfer, assembly—repair .............. E b 4
Unit, transfer, assembly—rebuild ............. E X

8. INSPECTION IN VEHICLE.

a; Purpose. Inspections by ordnance personnel are a follow-up and
check on organizational maintenance inspections and servicing. These
inspections determine whether or not the vehicle should be continued in
service or withdrawn from operation for overhaul.

b. Inspection Form. "War Department 0.0. Form No. 7351 “Pre-
ventive Maintenance Operation and Technical Inspection Form for
Full-Track Vehicles,” is the standard and official form for recording the
inspection of all motor vehicles, including combat vehicles of the Ord-
nance Department. The extent to which use is made of this form or
modification thereof depends entirely on the technical ability of avail-
able personnel, the time factor, and the test shop equipment available.

¢. Equipment Required.
CLEAN RAGS
FLASHLIGHT

GAGE, pressure, 0 to 100-1b

d. Visual Inspection Procedure. The following periodic insﬁections
of the transfer unit in the vehicle are prescribed.
(1) DALY
(a) Check oil level. NOTE: Whenever checking oil level, vehicle
should be on level ground. .
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(2) AFTER 250 MILES OF OPERATION.
(a) Check oil level.
(b) Check oil cooler connections for leaks.
(c) Check entire transfer unit for leaks at any possible point.
(3) AFTER 3,000 MILES OF OPERATION.
(a) Drain oil in transfer unit, flush and refill (par. 10 b).
(b) Check and adjust bands (par. 10 ¢).

e. Operating Inspection. Check the transfer unit under actual operat-
ing conditions and notice whether it is functlomng properly, at the
various shift speeds.

(1) SHIFT SPEEDS. Check to make sure the transfer unit upshifts and -

downshifts in the proper speed ranges, as follows:
(a) Selector Lever in “DR”.

Upshift ' Light_ ThrotHe ) Full Throttle
4th to 6th......... 1,600 to 2,000 rpm........ 3,400 to 3,900 rpm
Downshift
. 6th to 4th......... . 460 to 650 rpm........ 925 to 1,125 rpm
6th to 5th......... ——  _....... 2,100 to 2,400 rpm

(b) Selector Lever Moved to “LO”.
Transfer unit should downshift 6th to 4th, no higher than 1,600 to
1,800 rpm.

f. Checking Transfer Unit Oil Pressure. Five oil pressures in the
transfer unit hydraulic control system may be checked without removing
the transfer unit from the vehicle. The§e are pump pressure, lubrication
pressure, clutch apply pressure, governor pressure (except on early
transfer, units) and low servo apply pressure in low. Whenever the trans-
fer unit is not operating properly, these oil pressures should be checked
in accordance with the trouble-shooting outline in paragraph 9. The
pressures are checked as follows:

(1) EQUIPMENT.

ADAPTER, pipe plug, Y4-in.
ADAPTER, pipe plug, Y4-in.
GAGE, pressure, 0 to 100-1b
SCREWDRIVER

WRENCH, open-end, 34-in.

(2) CHECK PUMP PRESSURE.

ADAPTER, pipe plug, L4-in.
GAGE, pressure, 0 to 100-1b

WRENCH, open-end, 1-in.

WRENCH, socket-head set
screw, 34 q-in.

WRENCH, socket-head set
screw, l4-in,

WRENCH, socket-head set
screw, 34g-in,

WRENCH, open-end, 1-in.
On early transfer units, remove Ys-inch pipe plug on right side of case

just behind speedometer driven gear adapter, using 3 g-inch socket-head
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PLUG, LOW SERVO
APPLY PRESSURE CHECK
80-90 LBS.

PLUG, CLUTCH APPLY
PRESSURE CHECK
80-90 LBS.

PLUG, LUBRICATION
PRESSURE CHECK
4 LBS. MIN.

PLUG, GOVERNOR
PRESSURE CHECK
70-80 LBS.

PLUG, OIL PUMP
 PRESSURE CHECK
85-95 LBS.

RA PD 9384
Figure 15— Plugs for Qil Pressure Checks

set screw wrench (fig. 15): On later type units, remove the oil pressure
gage unit which is installed at this point (1-in. open-end wrench). CO!.I- '
nect pressure gage and adapter at opening from which plug or gage unit .
was removed. Start vehicle and drive at any speed above two miles per
hour. The pump pressure should be from 85 to 95 pounds at these speeds
in any gear. If pressure is less than this amount, check for cause of’
condition, as outlined in paragraph 9. Remove pressure gage and
adapter and install plug or gage unit,
(3) CHECK LUBRICATION PRESSURE.
ADAPTER, pipe plug, Y4-in.
GAGE, pressure, 0 to 100-1b

SCREWDRIVER
WRENCH, socket-head set
. screw, Y4-in.,

Remove Y4-inch pipe plug (large plug) at top of _transfer unit rear
cover (fig. 15). Connect pressure gage and adapter to transfer case rear
cover where plug was removed. Start vehicle and drive at approximately
10 miles per hour. The lubrication pressure should be four pounds mini--
mum at this speed in any gear. NOTE: The transfer unit should be
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thoroughly warmed up to normal operating temperature when this check
is made. If pressure is less than this amount, check for cause of condition
as outlined in paragraph'9. Remove pressure gage and adapter, and
install Y4-inch pipe plug. '
(4) CHECK CLUTCH APPLY PRESSURE.
ADAPTER, pipe plug, Ys-in.
GAGE, pressure, 0 to 100-1b

SCREWDRIVER
WRENCH, socket-head set
, screw, 3g-in.

Remove Ys-inch pipe plug (small plug) at top of transfer unit rear
cover (fig. 15). Connect pressure gage and adapter to transfer unit rear
cover where plug was removed. Start vehicle and increase speed until
transfer unit shifts from reduction to direct drive. When the shift is
made, the clutch apply pressure should be not more than five pounds less
than the pump pressure. If pressure is less, check for cause of condition,
as outlined in paragraph 9. Remove pressure gage and adaptér, and

" install plug in transfer unit rear cover.

(5) CHECK GOVERNOR PRESSURE.
ADAPTER, pipe plug, Vs-in.
GAGE, pressure, 0 to 100-1b

Transfer units of early production did not have provision for making

this check. On later transfer units, proceed as follows: remove the
socket-head set screw wrench located toward the rear of the center of
the oil pump and governor carrier (fig. 15), and connect pressure gage
and adapter at opening. Drive vshicle with transmission and transfer
unit selector levers in “DR” position. At 1,700 revolutions per minute,
pressure should be 25 to 30 pounds; at 3,400 revolutions per minute,
it stiould be 70 to 80 pounds. Reduce vehicle speed, shift transfer unit to
“LO” range, and increase speed to 3,000 revolutions per minute, Pres-
sure should then be between 50 and 60 pounds. If pressure is less than
these amounts, check for causes of conditions as outlined in paragraph 9.
Remove pressure gage and install plug.

(6) CHECK LOow SERVO APPLY PRESSURE.

ADAPTER, pipe plug, Y4-in. WRENCH, socket-head set
SCREWDRIVER screw, Ya-in.
WRENCH, open-end, 34-in.

Remove adjusting plug from low gear servo cover, using screwdriver

or socket-head set screw wrench. Connect gage and adapter to plug open-

WRENCH, socket-head set
screw, 3 g-in.

ing. Drive vehicle with transmission and transfer unit levers in “DR”

position at a speéd above 22 miles per hour. Move transfer unit lever to
“LO” position, release accelerator, and let vehicle slow down. Trans-
mission will downshift to 5th at about 22 miles per hour; transfer unit
will downshift to 4th at about 20. After transfer unit downshifts,
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accelerate engines to 2,200 revolutions per minute and check pressure on
gage, which should be 85 to 95 pounds. If pressure is low, check for
cause of condition as outlined in paragraph 9. Remové pressure gage
and install plug,.

(7) RELATION TO FROUBLE SHOOTING. The Trouble Shooting sec-
tion (par. 9) of this manual should be studied closely in order tt.lat
various trouble symptoms may be recognized during the operating
inspection. :

9. TROUBLE SHOOTING.

a. When checking the transfer unit for possible malfunctioning, the
first job is to determine definitely that the condition at hand is due to
the transfer unit and not to other related units. The transmissions, for
example, are so closely related to the transfer unit that often when the
transfer unit is suspected of not operating properly, the original cause
may lie in the transmissions. After the vehicle has been checked under
actual operating conditions and the fault determined, compare the con-
dition with those listed in the chart below. When a comparable condition
is found, repeat the test at least two more times to make sure that all
symptoms agree with the condition on the chart. NOTE: Do not remove
the transfer unit until the condition is definitely determined.

. b. Transfer Unit Does Not Respond to Selector Lever Position
(will not upshift in “DR” position or downshift in “LO” position).
Possible Cause ) Possible Remedy
Manual control valve in valve Remove valve body cover and en-

body not engaged with button gage manual control valve with

on control lever. lever.

¢. Transfer Unit Slips in 1st, 2nd, 3rd and 4th Speeds, but Oper-
ates Satisfactorily in 5th and 6th Speeds.
Low gear band not holding due to Adjust band.

improper adjustment.

d. Transfer Unit Drives Vehicle in 1st, 2nd, 3rd, and 4th Speeds,
but Both Engines Race in 5th and 6th Speeds Due to Clutch Slipping.
Check oil pressure as explained in

paragraph 8 and repair or re-

place units as required.
Mainshaft spacer oil seal rings in Clean, repair, or replace.
clutch drum broken or sticking.
Clutch piston rings broken or Clean, repair, or replace.

sticking,

L.ow pump pressure,

No oil pressure to clutch pistons.

Clean, pepair, or replace.
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Possible Cause
Oil passages to clutch plugged.
Oil leaks in oil passages to clutch.

Oil leaks between valve body and
spacer plate.

Clutch plates scored or burned.

Possible Remedy
Clean, repair, or replace.
Clean, repair, or replace.
Clean, repalr, or replace.

Replace plates.

e. Transfer Unit Slips in Reverse.

Reverse band not holding.

Reverse band released due to re-
lease pressure or release latch
not being tripped.

Check reverse band adjustment.

Check adjustiment of control link-
age to reverse servo.

Remove reverse servo and check
operation of release mechanism.
Replace reverse servo.

f. Transfer Unit Starts in Reduction but Shifts to Direct Drive
Immediately After Vehicle is Put in Motion.

Governor valve sticking in “open”
position.

Clutch relay valve sticking in-

“open” position.
Shift valve sticking in “open” posi-
tion.

Clean, repair, or replace governor.

Clean, repair, or replace valve body
bly.

Clean, repair, or replace valve body
assembly.

g Transfer Unit Will Not Upshift into Direct Drive for 5th or 6th

Speeds.

Manual control valve not engaged
with lever.

Governor valve sticking in “closed”

 position.

Oil pressure leak in passages be-
tween governor and valve body
assembly.

Governor plug or shift valve stick-
ing in “closed” position. -

Clutch relay valve sticking.

Exhaust downshift valve sticking
in “open” position.
Low oil pressure.

Clean, repair, or replace valve body
assembly.

Clean, repair, or replace governor.

Clean, repair, or replace valve body

assembly.

Clean, repair, or replace valve body
assembly.

Clean, repair, or replace vaive body
assembly.

Clean, repair, or replace valve body
assembly.

Check oil pressures as explained in
paragraph 8 and repair or re-
place units as required.
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Possible Cause

Possible Remedy

h. Transfer Unit Shifts into Direct Drive at Lower Vehicle Speeds

Than is Desirable.

Improperly adjusted throttle valve
-linkage between f{ront throttle
relay and transfer unit valve
body.

Governor valve sticking.

Regulator plug in valve body stick-
ing. '

Throttle valve in valve body stick-
ing. '

Low oil pressure.

Adjust throttle linkage.

Clean, repair, or replace valve body
assembly.

Clean, repair, or replace valve body
assembly.

Clean, repair, or replace valve body
assembly.

Check oil pressures (par. 8). Re-
pair or replace units as required.

. Transfer- Unit Shifts into Direct Drive at ngher Vehlcle Speeds

: than Desirable.

Improperly adjusted throttle valve
linkage.

Sluggish or sticking governor valve.

" Regulator plug in valve body stick-

ing.
Sluggish or sticking governor plug
or shift valve in valve body.

»

position,

- Sluggish or sticking clutch relay

valve in valve body.

High oil pressure.

Adjust throttle linkage.

Clean, repair, or replace governor.
Clean, repair, or replace valve body.

Clean, repair, or replace valve body.
Clean, repair, or replace valve body.
Clean, repair, or replace valve body.

Check oil .pressure as explained in
paragraph 8 and repair or re-
place units as required.

jo Transfer Unit Slips in Low Range When Using Engine as Brake,

but Operates Satisfactorily on Pull,

Low gear servo valve sticking in
“closed” position.

Clean, repair, or replace valve body.

k. Transfer Unit Dowﬁshift from Direct Drive to Reduction With

When Shift Occurs.
Accumulator valve or throttle

downshift valve in valve body

sticking.

-Wide Open Throttle Very Severe, or Engines Race Momentarily

Clean, repair, or replace valve body.

AN




T™ 9-1727D
9-10

ORDNANCE MAINTENANCE — TRANSFER UNIT FOR LIGHT TANKS
M5, M5A1, AND 75-MM HOWITZER MOTOR CARRIAGE M8

Possible Cause

Low oil pressure.

Possible Remedy )

Check oil pressure as ei:plained in
paragraph 8 and inspect for
cause of condition until source
is located. Repair or replace
units as required.

Weak or broken oil pressure regu- Repair or replace.
lator spring.

Oil - pressure regulator valve in Repair or replace.
governor and oil pump carrier
sticking.

Oil pump loose on carrier. Tighten.

Defective gasket between oil pump Replace,

. carrier and spacer plate.

Worn oil pump gears. Replace.

Defective gasket between top Replace.
spacer plate and transfer unit :
case.

Pl@gged oil lines in transfer unit Clean, r;}air, or replace.
case,

A
10. SERVICE IN VEHICLE.
a. Check Oil Level.
CLEAN RAGS ‘
Make sure vehicle is on level ground. Clean area around transfer unit
oil filler pipe. Remove gage indicator assembly and wipe plunger clean.
Then return to filler pipe and push down until cap on indicator seats

on filler pipe opening. Remove to check oil level. If necessary, add
OIL, engine (seasonal grade).

b. Change 0il. When changing oil in the transfer unit, it is neces-
sary to also change oil in the controlled differential.

(1) DRrRAIN O1L FROM TRANSFER UNIT AND CONTROLLED DIFFEREN-
TIAL.

CLEAN RAGS _ WRENCH, socket-head set
DRAIN PAN, 10-gal capac- screw, 9 g-in.
ity WRENCH, socket-head

" WRENCH, socket, 9 ¢-in.

Remove cover plates on bottom of hull under transfer unit and con-
trolled differential (9¢-in. socket wrench), and clean area around drain
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BAND ADJUSTING GAGE B226839

SCREW, ADJUSTING

h
PLUG, PRESSURE
REGULATOR VALVE——__ N%

RA PD 9385

Figure 16 — Adjusting Low Gear Band

plugs. Place drain pan under three openings. Remove one drain plug
from transfer unit (%g-in. socket-head set screw wrench), and two
plugs from controlled differential (¥4-in. socket-head set screw wrench)
and allow oil to drain into the drain pan. Clean magnetic drain plugs,
and if excessive metal particles are present, investigate condition of units.

(2) REFILL TRANSFER UNIT AND CONTROLLED DIFFERENTIAL.

WRENCH, socket, %¢-in. WRENCH, socket-head
WRENCH, socket-head set screw, 34-in.
. set screw, %¢-in.

Position three drain plugs in bottom of transfer unit (%j¢-in. socket-
head set screw wrench) and controlled differential (¥4-in. socket-head
set screw wrench) and tighten in place. Position three cover plates on
bottom of hull and tighten in place (% ¢-in. socket wrench). Fill transfer
unit with 28 quarts of OIL, engine (seasonal grade). :

c. Band Aﬂjustments in Vehicle;. Two bands are used in the trans-
fer unit: a low gear band (toward front of vehicle) and a reverse band
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(toward rear of vehicle). The bands can be adjusted while the transfer
unit is in the vehicle. Both bands should always be adjusted whenever
it becomes necessary to adjust one or the other. The low gear band

should always be adjusted before the reverse band is adjusted.

(1) EQUIPMENT.

GAGE, feeler WRENCH, deep socket,

GAGE, low and reverse 11} 6-in.
transit band adjusting, WRENCH, open-end,
B226839 11 g-in.

SCALE, 6-in. WRENCH, open-end,

SCREWDRIVER 1%-in.

WRENCH, 34-in. WRENCH. socket, 15-in.
WRENCH, Y;-in. WRENCH, socket, % ¢-in.
WRENCH, 1%-in. WRENCH, socket, 5s-in.
WRENCH, deep socket, WRENCH, socket-head set

9, g-in. ‘ screw, V4-in.
(2) Low GEAR BAND ADJUSTMENT.
(a) Check Position of Reverse Servo Piston. \

GAGE, low and reverse SCALE, 6-in.
transit band adjusting, =~ WRENCH, open-end,
B226839 1Y g-in.

Before any adjustments are made, it is important to check the posi-
tion of the reverse servo piston. To do this, remove the acorn plug on
the top of the reverse servo cover with a 11 ¢-inch open-end wrench.
The piston rod must be at least Y4-inch above the top of the boss on
the servo cover. This is the released position. If the piston rod is in this
position, proceed with step (B) below; if not, release the band either
by installing band adjusting gage B226839 in top of rod and tightening
pressure nut until piston rod is pulled up to at least Y5-inch above top
of boss, or by driving vehicle forward a few feet. Place the selector lever
in any position other than “REV”; this will hold the piston rod in the
proper position for adjustment procedure.

(b) Install Adjusting Tool in Low Gear Servo.
GAGE, low and reverse WRENCH, 34-in. or
transit band adjusting, WRENCH, socket-head set
B226839 screw, Y4-in,

Remove plug from low gear servo cover, and screw in gage until it
bottoms in tapped hole in upper end of low gear servo piston rod.
Tighten pressure nut on band adjusting gage until “LO” marke on gage
is flush with top of pressure nut (fig. 16).
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(c) Check Low Gear Band Adjustment.

GAGE, feeler

GAGE, low and reverse
transit band adjusting,
B226839

Note position of pressure nut. It should be just clear of servo cover

SCALE, 6-in.

" if the low gear band is adjusted properly. There should be from 0.002-

inch to 0.005-inch clearance between pressure nut and servo cover. If
pressure nut is tight against servo cover, low gear band is too loose.
NOTE: If band adjusting gage is not available, adjustment can be
checked by measuring distance from boss on servo cover to.upper end
of piston rod. This distance should be 1%} inches (plus or minus 15, in.).

(d) Remove Leg Guard and Adjusting Hole Cover.

WRENCH, socket, 15-in, WRENCH, socket, %3-in,
WRENCH, socket, 9;4-in.

Remove assistant driver’s leg guard by removing two mounting screws
(%e-in. and %s-in. wrenches). Remove six screws and lock washers
(Y2-in. socket wrench) holding low gear band adjusting hole cover on
right side of transfer unit case, and remove cover and gasket.

(e) Adjust Low Gear Band.

GAGE, low and reverse
transit band adjusting,
B226839

Swing back lock plate (fig. 16) which keeps the low gear band adjust-
ing screw from turning, and tighten adjusting screw (9% g-in.- wrench).
Continue tightening adjusting screw until pressure nut on the band
adjusting gage is just lifting off low gear servo cover, or until rod end
is 1% inches below boss on servo cover, as explained in step (2) (a)
above.

(f) Install Adjusting Hole Cover and Leg Guard.

WRENCH, socket, V5-in. WRENCH, socket, 53-in.
WRENCH, socket, 9¢-in. ‘

Position low gear band adjusting hole cover and a new gasket on side
of screws and lock washers (%¢-in. and 9%-in. socket wrenches). NOTE:
Do not remove band adjusting gage from low gear servo until reverse
band is adjusted.

‘(3) REVERSE BAND ADJUSTMENT.

(a) Remove Plug in Reverse Servo Cover.
GAGE, low and reverse WRENCH, deep socket,
transit band adjusting, 11 g-in.
B226839 '

SCREWDRIVER
WRENCH, %¢-in.
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UPPER MARK ON TOOL
3%” ABOVE PRESSURE NU

PISTON ROD 14"
ABOVE BOSS ON
SERVO——"

BAND ADJUSTING TOOL
NO. B-226839

7.

ADJUSTING SCREW

LOCK PLATE

RA PD 9224

- " Figure 17 — Adjusting Reverse Band
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Be sure to check low gear band adjustment before proceeding with
reverse band adjustment. Tighten pressure nut on band adjusting gage
on low gear servo (installed in step ¢ (2) above) until “L.O” mark on
gage is 34 inch above pressure nut. Place the transmission selector lever
in the “REV.” (reverse) position. Remove acorn plug and gasket from

reverse servo cover (1Y ¢-in. deep socket wrench).

(b) Check Band Adjustment.

'~ SCALE, 6-in. WRENCH, 1%;-in.

Apply both steering brakes and lock with ratchets..Start both engines
and accelerate to 800 revolutions per minute with selector lever in
reverse. Shut off engines. Check position of reverse servo piston rod.
Upper end of rod should be 13 inch plus or minus 14, inch above top
of the boss on servo cover when reverse band is adjusted properly.

(¢) Adjust Reverse Band and Install Plug.
GAGE, low and reverse WRENCH, deep socket,

transit band adjusting, 9% g-in.
B226839 WRENCH, open-end,
SCREWDRIVER 11%-in,

If reverse band requires adjustment, remove reverse band adjusting
plug (1%%-in. open-end wrench) and copper gasket from top of transfer
unit case (fig. 17). Lift up lock plate that keeps reverse band adjusting
screw from turning, and tighten adjusting screw (%g¢-in. deep socket
wrench) until servo piston rod is Y3 inch above boss on cover. NOTE:
If band adjusting gage is not available to release low gear band, as
explained in step (3) (a) above, it will be necessary to back off low
gear band adjustment and readjust low gear band after reverse band
adjustment is complete.

(d) Remove Band Adjusting Gage, and Install Plugs on Low Gear
and Reverse Servos. :
GAGE, low and reverse

WRENCH, open-end,
transit band adjusting, :

1%5-in.

B226839 WRENCH, socket-head
. SCREWDRIVER set screw, Y4-in.
WRENCH, open-end,
l%e-in.

Install reverse band adjusting plug and a new copper gasket on
transfer unit case (1%-in. open-end wrench). Install acorn plug and
a new gasket on reverse servo cover (114-in. open-end wrench). Loosen
pressure nut on band adjusting gage; then unscrew gage from low gear
servo piston rod. Install plug in low gear servo cover (screwdriver or
14-in. socket-head set screw wrench). -
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" TRANSMISSIONS

RODS, MANUAL CONTROL
LEVER, SHIFT

" FRONT RELAY

RODS, THROTTLE COQQOL

Figure 18 — Transfer Unit and Transmission Control Linkage

PEDAL,

) INTERMEDIATE RELAY
ACCELERATOR

RA PD 9379

d. Linkage Adjustments.
; (1) DISCONNECT RoODS AT SHIFT LEVER.
3 PLIERS
X Disconnect rod between shift lever and transfer unit reverse servo

the arrow), and disconnect rod gt lower end of shift lever.
(2) INSTALL INTERMEDIATE RELAY GAGE PLATE.
GAGE, pin, throttle controls,
adjusting, set, A266522

relay, A266521

Install intermediate relay gage plate A266521 next to manual lever i
-and throttle lever on left ends of intermediate relay cross shafts. Install |
2 gage pins A266522 (long), through pinholes on intermediate relay f
throttle and manual levers, and into holes in gage plate to lock levers }

in a fixed position (fig. 19). .

(3) Apjust ROD AT SHIFT LEVER AND REMOVE INTERMEDIATE RE- |

LAY GAGE PLATE.
GAGE, pin, throttle controls
adjusting, set, A266522
GAGE, throttle, intermediate
relay, A266521

PLIERS

Adjust length of rod disconnected from lower end of shift lever by |
loosening clevis lock nut (% ¢-in. open-end wrench), and rotating clevis |

with a pair of pliers until clevis pin slips into selector lever. CAUTION:
Shift lever must be in “REVERSE?” position. Install clevis pin and cotter

34

_release lever at shift lever end (fig. 18). Place shift lever in “REV”}
position (make sure that it is in detent position shown on quadrant by }

GAGE, throttle, intermediate |

WRENCH, open-end, %grin. |
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THROTTLE GAGE
TOOL NO. A266521
LEVER, THROTTLE

LEVER, TRANS-
MISSION CONTROL

GAGE PINS, TOOL NO. A266522
RA PD 9381

Figure 19 — Gage af Intermediate Relay

Ikey; and tighten clevis lock nut. Remove gage pins and gage plate from
intermediate relay.

(4): ApJusT MANUAL RoOD TO TRANSFER UNIT REVERSE SERVO.
PLIERS WRENCH, open-end, 7 ¢-in.

While working in fighting compartment, move transmission and
transfer unit shift lever past “REVERSE” position (toward rear of
vehicle) as far as it will go. Hold shift lever in that position while ad-
justing length of rod from shift lever to reverse servo release lever. When
clevis pin is inserted, the stop on reverse servo release lever should just
contact stop on servo body if rod is adjusted properly. Release shift
lever, install clevis pin and cotter key, and tighten clevis lock nut (7 ¢-in.
open-end wrench). ’
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GAGE, TOOL NO. A26652C-

BRACKET, FRONT
THROTTLE RELAY

RA PD 930
Figure 20 — Gage at Front Relay

(5) INSTALL FRONT RELAY GAGE AT FRONT RELAY FOR THROTTLE |

Robs.

PLIERS
WRENCH, socket, 9 ¢-in.

GAGE, throttle, front relay,
- A266520

Remove four screws and washers holding left propeller shaft front |
cover to supports and remove cover (9;¢-in. socket wrench). Disconnect |

throttle rod that connects front relay and intermediate relay-at front

relay end (pliers). Install front relay gage A266520 on lever and mount- |

ing bracket as shown in figure 20.
(6) ApjusT TEROTTLE ROD FROM INTERMEDIATE TO FRONT RELAY.
PLIERS

Adjust the length of this rod by loosening clevis lock nut at front
relay end and rotating clevis until pin will slip into hole in lever.

Install clevis pin, cotter key, and tighten lock nut (9% ¢-in. open-end f-

wrench). Remove front felay gage.
(7) ApJusT ACCELERATOR PEDAL Rop To FRONT RELAY. _
PLIERS WRENCH, open-end, % ¢-in.

_ Measure vertical distance from end of accelerator pedal to floor of |
vehicle. If distance is not six inches plus or minus 144 inch, disconnect
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WRENCH, open-end, %¢-in. |
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rod from pedal to front relay at front relay end. Adjust length of rod

" by loosening clevis lock nut (% g-in. open-end wrench) and rotating
" clevis until proper distance is obtained when clevis pin is installed in

front relay lever. Install clevis pin, cotter key, and tighten lock nut.
(8) ApJusT TRANSFER UNIT THROTTLE RoOD.
WRENCH, open-end, 7% g-in.

Disconnect throttle rod from front relay to transfer unit relay at
transfer unit relay end. Depress accelerator to floor, Adjust length of
throttle rod by rotating ¢levis until clevis pin will enter hole in transfer
unit relay, while holding relay forward until trunnion just begins to
compress spring on throttle valve relay rod. Tighten lock nut on clevis.

e. Servicing Oil Cooler. The only attention required in the ser-
vice of the oil cooler is keeping it clean and making sure that the oil
passages are unobstructed.

(1) CLEAN OmL COOLER.

Remove cooler as explained in paragraph 11 g. Drain all oil from
cooler. Fill cooler with SOLVENT, dry-cleaning, and allow to stand
for one-half hour. Shake vigorously to obtain maximum solvent action,
drain, and dry with compressed air. If the cooler is not completely

_cleaned by this process, fill the unit with a strong solution of SODA,

caustic, or CLEANER, phosphate, and let it stand for 24 hours. The
solution should be frequently agitated by steam, if available, or the
unit immersed in a tank of hot water for the entire 24-hour period.
Drain the solution, flush thoroughly with water to remove all trace of
the solution, and dry with compressed air. NOTE: It is advisable to
clean oil cooler in cases where failure of the transfer unit as the result of
wear has necessitated replacement of the entire assembly, as metal
particles from the worn parts may have settled in the oil cooler.

11. REPLACEMENT OF COMPONENTS IN VEHICLE,
a. Control Valve Body. The control valve body can be replaced
while the transfer unit is in the vehicle.
(1) EQUIPMENT.
PLIERS
SOCKET, 7¢-in.
SOCKET, V5-in.
WRENCH, socket, 7 4-in.

- (2) Remove CoNTROL VALVE BoDY.
PLIERS v )
WRENCH, socket, 7 g-in,

Disconnect throttle control rod from lever on control valve body

WRENCH, socket, 12-in.

WRENCH, socket-head set
screw, Y4-in,

WRENCH, torque

WRENCH, socket, 15-in.

- cover by removing cotter key, washer and clevis pin (pliers). Remove
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12 screws and washers (Y:-in. socket wrench) holding control valve
body cover in position (fig. 44). NOTE: Do not remove screw on
cover holding manual selector lever detent spring to cover. Pull con-
trol valve assembly cover and gasket off transfer unit case. Remove
five screws and washers holding control valve .body to spacer on
transfer unit case. Remove control valve body from spacer.

(3) INstALL CONTROL VALVE BoDY.
PLIERS WRENCH, socket-head set
SOCKET, % ¢-in. screw, Y4-in.
SOCKET, V;-in. WRENCH, torque
Position control valve body assembly on transfer unit case spacer.
Make sure that manual control valve is in position. Install five control
valve body mounting screws, tightening them to 10 to 12 foot-pounds
torque tightness. Position control valvg body cover gasket and cover
on transfer unit case over valve body. Remove sight plug from control
valve body cover (V4-in. socket-head set screw wrench) and check to
see that button on end of selector lever shaft engages neck on end of
manual control valve. If button and valve are not engaged, femovg cover
and reposition manual control valve. Install plug. Install nine short and
three long control valve body cover mounting screws and washers,
tightening screws to 15 to 18 foot-pounds (torque wrench with %-in.
socket). Connect throttle control rod to lever on cover and install'clevis
pin, washer, and cotter key (pliers).

b. Low Gear Servo.
(1) EQUIPMENT.

GAGE, low and reverse
transit band adjusting,

SCREWDRIVER
WRENCH, open-end, % ¢-in.

B226839 WRENCH, socket, 15-in.
(2) REMOVE Low GEAR SERVO. _
SCREWDRIVER - WRENCH, open-end, % ¢-in.

WRENCH, socket, Y2-in. ,
Remove six long screws and lock washers holding low gear servo to
transfer unit case (Y2-in. socket wrench). CAUTION: Do not remove
two low gear servo cover mounting screws. These are the two screws
indicated in figure 40. Grasp low gear servo with both hands and pull
outward until mounting boss on servo body clears case. Remove servo
and gasket.
(3) InstaLL Low GEAR SERVO.
GAGE, low and reverse
transit band adjusting,
B226839

WRENCH, socket, 12-in.
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Install gage B226839 through hole in top cover of low gear servo,
screwing end of pressure screw on tool into threaded end of piston rod.
Tighten pressure nut until it contacts top cover of low gear servo. Install
low gear servo gasket on servo body and place servo in mounting hole
in transfer unit case. Line up servo body mounting screw holes with
holes in case and see that yoke on end of low gear servo piston rod is
turned so that open end of yoke is toward outside of case. Hook low

_gear servo piston rod yoke into pin on actuating lever. Wrap low gear

band to facilitate installation of servo. Tighten pressure nut on gage
B226839, and at the same time push servo into transfer unit case. When
servo is drawn up close enough to transfer unit case, install six mounting

- - screws and lock washers (V%-in, socket wrench). Adjust low gear band

as explained in paragraph 10 ¢ (2) above.

¢. Reverse Servo.
(1) EQUIPMENT.

GAGE, low and reverse
transit band adjusting,

‘WRENCH, 1Y;-in,
WRENCH, deep socket,

B226839 - % ein.
SCREWDRIVER WRENCH, socket, ¥2-in.
(2) REMOVE REVERSE SERVO. _
SCREWDRIVER WRENCH, socket, Y5-in.

WRENCH, 1Y4-in,
WRENCH, deep socket, 9¢-in.

Trip reverse servo latch by pulling release lever up against stop on
servo cover. Remove six long screws and lock washers holding reverse -
servo to transfer unit case (¥%-in. socket wrench). CAUTION: Do not
remove two short screws holding reverse servo cover to servo body.
NOTE: To prevent servo from sticking in case, trip reverse servo latch
by pulling release lever up against stop on servo cover. Grasp reverse
servo with both hands, and pull servo out until mounting boss on servo
clears transfer unit case. ‘

"(3) A new type reverse servo is being used beginning with transfer
unit No. 1 GT4996. This new type servo can be identified by the two
14-inch socket-head pipe plugs on the side of the servo body below the
outer exhaust valve lever in the place of one on the first type servo.
The basic difference in the second type servo is the use of a spring-
loaded sliding check valve instead of a ball check valve. Except for
the two items above, the two types of servos are the same and are
interchangeable as complete units. On the second type servo the check
valve and valve spring can be removed from the servo body by loosen-
ing the set screw. On the first type servo the ball-check valve could not
be removed.
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(4) INSTALL REVERSE SERVO.

GAGE, low and reverse

transit band adjusting,

B226839 :

Install gasket over reverse servo body and insert reverse servo in

case. See that yoke on end of rod has open face toward outside of case

WRENCH, socket, 15-in.

.and hook over pin in actuating lever. Install gage B226839 into threaded

end of reverse servo piston rod through hole in servo covér. Tighten
pressure nut on tool until it contacts reverse servo cover. Tighten
pressure nut, at the same time pushing servo into case. Install six
screws and lock washers holding reverse servo to transfer unit case
(Y2-in, socket wrench). Adjust reverse band as explained in paragraph
10 ¢ (3).

d. Carrier Assembly.

(1) EQUIPMENT.
CLEAN RAGS
PAN, drain, 10-gal capacity
WRENCH, open-end, % ¢-in.
WRENCH, socket, 5-in.
WRENCH, socket, % ¢-in.

(2) REMOVE CARRIER ASSEMBLY.

CLEAN RAGS .

PAN, drain, 10-gal capacity

WRENCH, open-end, % ¢-in.

WRENCH, socket, V2-in.

WRENCH, socket, % ¢-in.

Drain only transfer unit oil as explained in paragraph 10 b but not

controlled differential oil. Remove two bolts holding right-hand leg
guard (% ¢-in. and ¥4-in. socket wrenches) and remove guard. Remove
14 screws and lock washers holding oil pump and governor carrier to
transfer unit case (%g-in. socket wrench). Remove oil pump and
governor carrier, with pump and governor attached, from transfer unit
case, and remove carrier gasket.

WRENCH, socket, 34-in.

WRENCH, socket-head set
screw, 9 g-in.

WRENCH, socket-head set
screw, 34-in,

WRENCH, socket, .3/4-in.
WRENCH, socket-head set
screw, 9 g-in.
" WRENCH, socket-head set
screw, ¥4-in.

(3) INSTALL CARRIER ASSEMBLY.
WRENCH, open-end, % ¢-in.
WRENCH, socket, 15-in.
WRENCH, socket, 9 ¢-in.
WRENCH, socket, 34-in.

Install a new gasket on oil pump governor and carrier assembly and
position carrier on transfer unit case, meshing speedometer driven gear
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" and oil ‘pump idler geaf. Install 14 screws and lock washers holding

carrier to transfer unit case (% g-in. socket wrench). Install right-hand
leg guard (9 ¢-in. and 34-in. socket wrenches). Fill transfer unit with
required amount of OIL, engine (seasonal grade).

e. Replace Governor.-
(Refer to pars. 13 b (6), 14 e (1), 16 f (5), and 17 e (5) ).

f. Replace Oil Pump.

(Refer to pars. 13 b (6), 14 e (1), 16 f (5), and 17 e (5) ).

g. Oil Cooler Assembly, Hoses, and Lines.

(1) EQUIPMENT.
SCREWDRIVER
WRENCH, open-end, Y;-in.
WRENCH, open-end, % -in.
WRENCH, open-end, ’

1Y-in.
WRENCH, open-end, 1%-in.

(2) REMoVE OIiL COOLER,

. (a) Remove Fan Shrouds. ,
WRENCH, open-end, WRENCH, socket, 5 4-in.
Losin. ~ WRENCH, socket, 34-in.
WRENCH, socket, % g-in.

Remove center screw on engine compartment rear doors so that
deflector (M5A1 and M8) can be swung up and hooked over clip on
rear hood. Next, remove screws holding doors closed, and open doors
(%4-in. socket wrench). CAUTION: Turn master battery switch to
“OFF” position. Remove bolts holding clamps on exhaust outlet pipes
(Y.-in. open-end wrench) and remove the pipes. Remove three screws
from seal around each carburetor intake pipe (5g-in. socket wrench)
and slide seals toward rear. Remove screws holding fan shrouds (% -in.
socket wrench) and remove shrouds.

(b) Remove Engine Fan, Fan Belt, and Bracket.

WRENCH, socket, 15 ¢-in. '

Remove two nuts from fan bracket mounting studs and remove fan,

fan belt, and bracket.

(c) Lower Oil Cooler.
WRENCH, socket, 7¢-in.
Lift out bulkhead doors and remove four nuts and bolts holding

WRENCH, socket, 54 g-in.
WRENCH, socket, 7 g-in.
WRENCH, socket, 15-in.

" WRENCH, socket, % ¢-in.
WRENCH, socket, 34-in.
WRENCH, socket, 15 ¢-in.

| front end of oil cooler to shroud which is mounted underneath and

between radiators (fig. 21). Work through engine compartment rear
doors and remove four nuts and bolts holding rear end of oil cooler
to shroud. Oil cooler may now be lowered to rest on top of upper
rear relay cross shaft. .
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5, M5A1, AND 75-MM HOWITZER MOTOR CARIltIAGE M8 (d) Remove Oil Cooler Unit. }
E——%’ - 0 4 WRENCH, open-end, 1%4-in. WRENCH, socket, V;-in.

% (ug r"”/ 1 § E . ) Rempve c::lip holding fuel. line to left engine fuel pump (Vz-in. socke:t

o9 s g = wrench). Disconnect long oil cooler hose at elbow at rear of cooler unit

US_. é E 7 3 and disconnect short hose at oil cooler line connection on bulkhead

2 § (1Y4-in. open-end wrench). Remove oil cooler unit, with short hose still

attached, through rear doors.
(3) INsTALL O1L COOLER.

4

% [ . (a) Install Oil Cooler Unit.
= ‘ . WRENCH, open-end, 1%%-in. WRENCH, socket, Y5-in.
§ " Raise oil cooler unit through rear doors into position over upper rear

relay cross shaft. Connect long oil cooler hose at elbow at rear of cooler

unit. Support cooler unit and install four nuts and bolts which hold rear '
. . of oil cooler to shroud (¥%-in. socket wrench). Install clip holding fuel

line to left engine fuel pump (Y%2-in. socket wrench). Work through

oo

—
2 JJ —a /A bulkhead doors and install four nuts and bolts holding front of oil cooler
E z r—:—:"‘_g unit to shroud (V2-in. socket wrench). Connect short hose to oil cooler
A 2 j line at bulkhead (1%-in. open-end wrench). Install bulkhead doors.
>

‘ (b) Install Fan, Fan Belt, and Fan Bracket.
! , " 'WRENCH, socket, 15/ ¢-in.

.~ Position fan, and fan bracket on mounting studs, and install two nuts
and lock washers finger tight. CAUTION: Make sure master battery
switch is “OFF” while working on fan. Slip fan belt over fan pulley and
crankshaft pulley, and adjust fan belt tension by raising or lowering
fan support until there is between $3—34-inch slack when measured
by pushing inward midway between fan pulley and crankshaft pulley.

= - Tighten two fan support mounting stud nuts (154¢-in. socket wrench).
= z é (c) Install Fan Shrouds. ’
g = 2 : WRENCH, open-end, Y4-in. WRENCH, socket, 9 g-in.
5 ¢ - WRENCH, socket, 5¢-in. WRENCH, socket, ¥%-in.

Position fan shrouds on rear of engine compartment and install screws
and lock washers (9 g-in. socket wrench). Position plate around car-
buretor air inlet pipe and install three screws (544-in. socket wrench).
Connect exhaust outlet pipes to mufflers and tighten clamps (Vz-in.
open-end wrench). Close engine compartment doors, lubricate, and in-
stall seven screws and lock washers on M5 vehicles. On M5A1 vehicles,
install six screws leaving center screw out. Swing deflector into place
and install remaining screw. '

(4) REmovVE O1L CooLER HOSES.

WRENCH, open-end, 1V4-in.
- Remove fan shrouds as explained in step (2) (a) above, and dis-
connect long oil cooler hose at elbow at rear of cooler unit. Remove
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Figure 21 — Transfer Unit Oil Cooler — Exploded View
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bulkhead doors and right-hand upper shell rack, disconnect long oil
cooler hose from line at bulkhead, and remove hose. Disconnect short

hose at line on bulkhead and front elbow on oil cooler unit, and re-
move hose.

(5) InstaLL O CooLER HOSES.

"WRENCH, open-end, 1%-in.

Connect short oil cooler hose to, cooler unit elbow at front of unit
and to line on bulkhead. Connect long hose to line at bulkhead. Install
bulkhead doors and upper right-hand shell rack. Connect long oil cooler
hose to elbow at rear of cooler unit. Install\fen shrouds as explained
in step (3) (c) above.

(6) REMOVE OiL COOLER LINES.

(a) Remove Turret Basket Guard (M5, and M5A1 ).
WRENCH, socket, 9 4-in.
Loosen screw from front of turret basket guard and lift rear of guard
from hinges so that it can be removed.
(b) Remove Right-hand Bulkhead Door and Extension Cover (M5,
and M5A1).

SCREWDRIVER WRENCH, %¢-in.

Unfasten armor plate guard latch and raise shell rack cover to catch

on bulkhead. Remove screw holding shell rack guard to shell rack, and
pry.guard from locating holes in extension cover. Remove three screws
and lock washers holding the 37-mm shell rack and remove rack. Rotate
bulkhead door latch so that door may be tilted forward at top and lifted
off the hinges. Remove four screws and washers holding bulkhead exten-
sion cover to bulkhead extension. Pry cover upward at front end and
remove. . ‘

(¢) Remove Right-hand Bulkhead Door and Extension Cover (M8).
SCREWDRIVER WRENCH, %¢-in.

Remove four screws and washers holding right-hand ammunition
rack to fighting compartment walls and bulkhead, and remove ammuni-
tion rack. Rotate bulkhead door latches, tilt doors forward at top and
lift off hinges. Remove four screws and washers holding right-hand
bulkhead extension cover to bulkhead and extension. Pry cover upward
at front end and remove from vehicle.

(d) Remove Right-hand Propeller Shaft Cover and Outer Housing.
WRENCH, open-end, 9¢-in. WRENCH, socket, % 4-in.

On M8 vehicles, remove four cap screws and lift out subfloor (9¢-in.
socket wrench). On all vehicles, remove cap screws holding front and
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rear covers on top of right-kand propeller shaft housing and remove
covers. Remove two screws holding propeller shaft housing air baffle to
support and remov_e baffle (9 ¢-in. socket wrench). Remove cap screws
holding outer housing and remove housing (%¢-in. open-end wrench).
(e). Remove Oil Cooler Lines.
WRENCH, open-end, 7% ¢-in. WRENCH, socket, 12-in,
WRENCH, open-end, 1Vg-in. - WRENCH, socket, % 6-in.
Disconnect the two sections of the oil cooler lines at the union in the
center of the right-hand propeller shaft housing (1l3-in. open-end
wrench). Disconnect front lines at carrier (%¢-in. socket wrench), and
remove lines. Remove clips holding transfer unit-to-oil cooler hose lines

- to side of inner housing and to inside of bulkhead (7 ¢-in. open-end

wrench). Disconnect lines from hoses and remove by pulling back

. through propeller shaft housing.

(7) INsTALL OIL COOLER LINES.
(a) Install Oil Cooler Lines.
WRENCH, open-end, 7 g-in.
WRENCH, open-end, 1V3-in,
WRENCH, open-end, 1Y4-in.
Position transfer unit-to-oil cooler hose lines in the right-hand pro-
peller shaft housing and secure in place with clips mounted on inner
housing wall and on the engine side of the bulkhead (7¢-in. open-end
wrench). Connect to oil cooler hoses (1%4-in. open-end wrench). Install
transfer unit-to-oil cooler upper and lower front lines in propeller shaft
housing and secure flanged ends to carrier (% ¢-in. socket wrench). Re-
connect the two sections of the oil cooler lines at the union in the
center of the right-hand propeller shaft housing (1Vg-in. wrench).

(b) Install Propeller Shaft Outer Housing and Cover.
. WRENCH, open-end, % g-in. WRENCH, socket, % g-in.
Position outer housing wall around right-hand propeller shaft and

WRENCH, socket, Y5-in.
WRENCH, socket, % ¢-in.

secure with six cap screws (9 ¢-in. open-end wrench). Position front

cover over propeller shaft and install four mounting screws (%g-in.
socket wrench). Install two screws holding propeller shaft housing air

_baffle to support. Position rear cover over inner and outer walls and

install five screws and lock washers holding rear cover to walls (9]¢-in.
socket wrench).

(¢) Install Right-hand Bulkhead Door and Extension Cover (MS5,
and M5A1). :

SCREWDRIVER WRENCH, 9% ¢-in.

Position bulkhead door on hinges, close door, and rotate latch to
hold door closed. Place bulkhead extension cover, in place and secure
with screws and lock washers. Position 37-mm shell rack and fasten in
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place with screws and lock washers. Insert armor plate guard around
shell rack, making sure that button on guard engages slot in shell rack.
Install screw and 1ock washer.

(d) Install Right-hand Bulkhead Door and Extension Cover (MS8).
SCREWDRIVER WRENCH, % g-in.

Position bulkhead door on hinges, close door, and rotate latch, Place
bulkhead extension cover on bulkhead and secure with four screws and

lock washers. Place 75-mm ammunition rack in péiition and fasten in .

place with four screws and lock washers.
(e) Install Turret Basket Guard (M5, and M5A1).
' WRENCH, socket, %-in.

Position rear of guard on hinges on the shell rack and bulkhead
extension. Install and tighten screw at front of guard.

12. REMOVAL OF TRANSFER UNIT FROM VEHICLE.

a. When removing the transfer unit from the vehicle, it is necessary
first to remove the controlled differential and transfer unit as a complete
assembly. The procedure for this is given in the following paragraphs.

b. Equipment.

CHISEL WRENCH, open-end, 7 ¢-in.
DRIFT, brass WRENCH, open-end, Y;-in,
HAMMER, light WRENCH, open-end,
HOIST %-in. (2)

MALLET WRENCH, open-end, 73-in,
PLIERS WRENCH, open-end,
PRYBAR 15/ g-in, ,
PUNCH, brass WRENCH, socket, 7 ¢-in.

SIDE CUTTERS

SLING, controlled differen-
tial and transfer unit,
C105885

SLING, front deck, engine
roof and gun turret,

WRENCH, socket, % ¢-in.
WRENCH, socket, 54-in.
WRENCH, socket, 34-in.
WRENCH, socket, 7z-in.
WRENCH, socket, 15 ¢-in.
WRENCH, socket-head set

B226796 screw, % ¢-in.

SLING, transfer unit, WRENCH, socket-head set
B226795 screw, 34-in,

WRENCH, deep socket,
11 g-in,
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SHAFT, TACHOMETER DRIVE
CABLE, HAND THROTTLE
CONDUIT, TO BLACKOUT RESISTOR
CONDUIT, TO LEFT *HEADLAMP

RESISTOR, BLACKOUT DRIVING LIGHT
SWITCH, STOP LIGHT LH.

CONDUIT, STOP SWITCHES
AND DOME LIGHT

CONDUITS, TO CENTER
JUNCTION BOX, R.H. AND L.H.

CONDUIT, TO APPARATUS BOX

CONDUIT, TO VENTILATOR .
CONDUIT, TO SIREN SWITCH
CONDUIT, TO RIGHT HEADLAMP

RA-PD 9388

Figure 22 — Connections at Rear of Instrument Panel

¢. Remove Transfer Unit and Controlled Differential.
(1) REMOVE TRACK FROM DRIVE SPROCKET.

DRIFT, brass PRYBAR
HAMMER, light PUNCH, brass
MALLET WRENCH, open-end, %;-in.

Place vehicle on level ground. Remove wedge safety nut at inside
and outside of end connectors on track shoes midway between bottom
of drive sprockets and ground (34-in. open-end wrench). Drive wedges
out of inside and outside track connectors with a brass punch and a
hammer. Remove first the outside and then the inside end connectors
on track shoes on each side of vehicle by prying with a prybar inserted
between track links and end connectors, or by driving on end connectors
with a brass drift and a mallet, if necessary. Pull the upper portion of
each track backward off each drive sprocket by rotating sprocket with
a prybar.

(2) DrRAIN OIL FROM TRANSFER UNIT AND CONTROLLED DIFFER-

" ENTIAL.

(See Paragraph 10 b.)
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PIN, STOP LIGHT ROD
ROD, STEERING & BRAKING CONTROL

ROD, STOPLIGHT
SWITCH OPERATING

LEVER, STEERING & BRAKING RELAY—
PIN, RELAY LEVER

—PIN, RELAY LEVER LINK
LINK, RELAY TO CONTROL LEVERS

. . . A _ RA PD 9382
Figure 23 — Disconnecting, Steering, and Brake Levers

(3) REMOVE DRIVE SPROCKET.
WRENCH, deep socket, 11/ ¢-in.

Remove eight nuts on studs holding each drive sprocket to hub and
pull sprockets from hub studs. ‘

(4) REMOVE LOWER FRONT DECK PLATE.

SLING, front deck, engine roof WRENCH, socket, 15/ ¢-in.
and gun turret, B226796 .

Remove 27 lower front deck plate mounting screws. Install sling
B226796 on two lower front deck lifting handles, connect a hoist to
sling, and remove lower front deck.

(5) DISCONNECT SPEEDOMETER AND TACHOMETER CONDUITS AND
CABLES.

PLIERS

WRENCH, open-end, 33-in.

WRENCH, open-end, ¥;-in.
48

WRENCH, socket, 3 ¢-in.
WRENCH, socket, 7 ¢-in.
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Disconnect six electrical conduits, speedometer cable, and two tachom-
eter cables from instrument panel (pliers). Disconnect opposite end
of speedometer cable from transfer unit and remove cable. Remove two
cable clip retaining screws (l2-in. open-end wrench) and pull cables
and conduits out from under differential housing into fighting compart-
ment. Remove two mounting screws and lock washers holding each of
the two stop light switches to differential housing (7 ¢-in. socket wrench).
Disconnect wire leads to blackout light resistor (33-in. open-end
wrench). Remove four screws holding resistor to controlled differential
case (% ¢-in. socket wrench) and remove resistor. Disconnect oil signal

unit lead.

(6) DISCONNECT STEERING AND BRAKING LEVERS.

HAMMER, light PUNCH, brass
PLIERS SIDE CUTTERS
Remove three cotter keys and clevis pins holding each of the two
steering and brake lever assembly links to mounting brackets on dif-
ferential housing, using a pair of side cutters, a brass punch, and a light
hammer. Disconnect links from mounting brackets. Remove left and
right steering and brake lever retracting springs from differential housing
(pliers).
(7) REMOVE INSTRUMENT PANEL.
WRENCH, open-end, 7g-in.
Remove two screws and lock washers holding lower left instrument
panel mounting bracket to fighting compartment wall. Remove two

screws and lock washers holding upper right instrument panel mount-
ing bracket and hand throttle cable bracket to upper front deck and

‘swing instrument panel backward next to fighting compartment wall.

Lower hand throttle cable and bracket down on differential housing.

(8) REMOVE SIREN SWITCH AND CABLE.
WRENCH, socket, 14-in.
Remove two screws holding siren switch to floor, and phl’i siren switch
and cable out from under differential housing.

) REMOVE HAND THROTTLE CABLE.
PLIERS WRENCH, open-end,
. %4-in. (2)

Remove hand throttle cable nut next to web on bottom of differential
housing while holding hexagonal flange on cable (two 34-in. open-end
wrenches). Disconnect hand throttle cable trunnion at accelerator pedal
relay and remove throttle cable by pulling it forward through web on

bottom of differential housing (pliers).
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(1.0) DISCONNECT TRANSFER UNIT THROTTLE VALVE LINKAGE.
SIDE CUTTERS

Disconnect transfer unit throttle valve linkage at relay on rear end |

of transfer unit by removing cotter key.

(11) DISCONNECT TRANS\NHSSION AND TRANSFER UNIT MANUAL

CoNTROL RobD.
SIDE CUTTERS

Disconnect transmission and transfer unit manual control rod from

selector lever to intermediate relay at selector lever, ‘using a pair of }

side cutters to remove cotter key (fig. 18).

(12) DISCONNECT UNIVERSAL JOINT AT TRANSFER UNIT.

CHISEL
HAMMER, light WRENCH, socket, % ¢-in.

Remove seven screws and lock washers holding left and right front

universal joint covers on propeller shaft housings, and remove covers

(%e-in. socket wrench). NOTE: On M8 Vehicles, it is necessary to

- remove subfloor first. Bend back universal joint locking plates, using

a chisel and a light hammer, and remove two screws that hold each

universal joint bearing cap to yokes on rear of transfer unit (Vz-in.- }

open-end wrench). Slide propeller shafts toward rear of vehicle, com-
pressing sliding joint. ’

'(13) DiscoNNECT OIL COOLER PIPES AND BRACKETS.
WRENCH, socket, 9 g-in.

Remove four screws and lock washers holding oil cooler pipe mount- §
ing brackets to transfer unit case, and disconnect oil cooler pipes and §-

brackets from transfer unit.

(14) ReMOVE FILLER BLOCKS AND SHIMS.
WRENCH, socket, 73-in.
Remove two cap screws and lock washers holding each filler block

to each end of differential housing, and remove both filler blocks and
filler block shims. »

SLING.
- HOIST SLING, controlled differential and
transfer unit, C105885
Install transfer unit and controlled differential assembly C105885 on
differential housing. Sliding hooks on sling should extend under rib on

‘bottom of housing. Lock hooks in position, using clevis pins and cotter
50

WRENCH, open-end, ¥2-in. '

(15) INsTALL TRANSFER UNIT AND CONTROLLED DIFFERENTIAL §

T™ 9-1727D
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TRANSFER UNIT

_Sling Tool No.
C-105885

Front Armor:

Controlled
" DiHferential -

Mount — 5%
Sling Hooks [N
on Upper {18
and Lower

'Housing Ribs §

Transfer Unit

RA PD 8639

Figure 24v— Installation of Transfer Unit and Controlled
Differential Sling

pins prévided (fig. 24). Connect a hoist on sling and draw up cable
until it is taut. /
' (16) REMOVE TRANSFER
WRENCH, open-end, ¥4-in.
: WRENCH, socket, ¥4-in.
¥ . 51

UNIT AND CONTROLLED DIFFERENTIAL.
WRENCH, socket, 1% g-in.
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Differential Sling, Tool No. C-105885

RA PD 8497

Figure 25 — Removing Trans_fer'Unif and Controlled Differential
' : {M5 Shown)

Remove 21 screws holding nose armor casting to hull floor (184¢-in.
socket wrench). Remove 11 bolts that hold each end of differential

housing to hull, using a 34-inch open-end wrench on nut inside fighting - f

compartment, and a 34-inch socket wrench on bolthead outside of

vehicle. Tighten hoist cable until it is bearing weight of nose armor [

casting, final drives, controlled differential, and transfer unit assembly;
pull assembly forward and remove from vehicle (fig. 25). NOTE: Re-
move differential housing-to-hull shims as assembly clears hull. Keep
left-hand shims separate from right-hand shims so that they may be

installed on the same side as removed, if controlled differential and - §

transfer unit are to be installed in same vehicle.
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TRANSFER UNIT

SLING, TOOL NO. C-105885

BOLTS, TRANSFER UNIT
TO DIFFERENTIAL

WRENCHES, 7" 4
RA PD 9296

Figure 26 — Removing Lower Transfer Unit Bolts

d. Removal of Transfer Unit from Controlled Differential.

(1) REmMovE LowER BoLTs.

WRENCH, socket, 73-in. (2) .

While unit is still suspended on special sling, remove the four lov.ver
bolts and nuts that hold the transfer unit to the differential housing
(fig. 26).

(2) REMOVE DIFFERENTIAL SLING. .

Lower differential and transfer unit assembly at place where fi1f-
ferential will remain. Remove cotter pin from upper clamp on sling,

" take out clamp, and remove sling from differential housing.

(3)- INSTALL TRANSFER UNIT SLING.
SLING, transfer unit
B226795 » .
Install sling on transfer unit by turning sling bolts into holc?s in
transfer unit (fig. 27) using an open-end wrench. Attach hook of hoist to
sling and take up weight of transfer unit.
’ 53

WRENCH, open-end, 5%-in.
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WRENCH, %" ~

SLING, TOOL NO. B-226795

RA PD 9297

Figure 27 — Installing Transfer Unit Sling

(4) REMOVE TRANSFER UNIT.

WRENCH, open-end, 15/ 4-in. WRENCH, :socket, 73-in.

.With hoist just beginning to take the weight of the transfer unit,
remove 11 cap screws (%s-in. socket wrench) and five mits, and lock
washers (1% ¢-in. open-end wrench) that hold transfér unit to dif-
ferential housing. Install two 7¢-14 screws in holes in transfer unit
case, shown in figure 28, and tighten screws to push transfer unit away
from differential and off dowels. Lower transfer unit to bench and
remove hoist and sling. :

13. DISASSEMBLY OF TRANSFER UNIT.

a. Equipment.
- ARBOR, needle bearing
loading, A266519
BLOCK, 3-in. (2)
CHISEL
DRIFT, brass

DRIVER, idler gear bearing,
A266514

HAMMER, light

HAMMER, soft

TRANSFER UNIT

™ 9-1727D
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HOIST WRENCH, deep socket,
HOOK, clutch and drum as- 9 ¢-in. ’ R
sembly, lifting, A266513 WRENCH, deep socket,

PLIERS 1%4-in.
PLIERS, snap ring, remov- WRENCH, open-end, 7 ¢-in.
ing, A266329 . ' WRENCH, open-end, Y;-in.
PRYBAR, small (2) WRENCH, open-end, % g-im.
PULLER, gear, B226841 WRENCH, open-end,
PULLER, idler gear shaft, 15/ g-in,
A266518 WRENCH, open-end,
PULLER, mainshaft bearing, 114-in, .
A265515 WRENCH, open-end,
PULLER, pinion gear, trans- 1184 o-in,
- fer case, C105886 WRENCH, socket, 74g-in.
SCREW, Y3-20 thread ' WRENCH, socket, Yz-in.
SCREW, 7%¢-14, 214 in. WRENCH, socket, % g-in.
long (2) WRENCH, socket, %-in.
SCREWDRIVER (2) WRENCH, socket, 34-in.
SIDE CUTTERS WRENCH, socket, 1l5-in.
WRENCH, Y;-in. WRENCH, socket, 1Y4-in.
WRENCH, 11/¢-in. WRENCH, socket, 113g-in.
WRENCH, 3%-in. WRENCH, socket, 2-in.
WRENCH, 1%-in, WRENCH, spanner,
WRENCH, box, 11}g-in. A161954

" b. Disassembly of Case.
(1) REMOVE CONTROLLED DIFFERENTIAL BRAKE BAND LUBRICATION

WRENCH, Y-in.

Remove screw and lock washer holding controlled differential brake
band lubrication tube asssembly from front face of transfer unit, and
remove lubrication tube assembly (fig. 29).

(2) REMOVE OUTPUT SHAFT BEARING RETAINER.

SIDE CUTTERS WRENCH, open-end, 15 g-in.
- Remove two lock wires for output shaft bearing retainer mounting
nuts (fig. 30), and remove four mounting nuts. Pull bearing retainer
from transfer unit case (fig. 31). :
" (3) REMOVE PINION AND BEARING.

PULLER, pinion, gear, WRENCH, open-end,

transfer case, C105886 118 gin.

SIDE CUTTERS WRENCH, socket, 2-in,

Straighten cotter pin in pinion retaining nut (fig. 31), and drive pin
out of nut and shaft. Remove pinion retaining nut, using a 2-inch socket
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M5, M5A1, AND 75-MM HOWITZER MOTOR CARRIAGE M8
SLING, TOOL NO. B-226795

SCREW, 7/i6-14 THREAD (2 USED) RA PD 9298

Figure 28 — Removing Transfer Unit

TUBE, ASSEMBLY STEERING BRAKE LUBRICATION 7~ WRENCH, 4"
g 0

RA PD 9300

Figure 29 — Removing Lubrication Tube
56
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SIDE CUTTERS

RETAINER, PINION BEARING

NUT, BEARING RETAINER STUD RA PD 9301

Figure 30 — Removing Lock Wires for Bearing Retainer Nuts

wrench, while keeping the transfer unit shafts from turning by holding
one of the universal joint yokes with a 118)¢-inch open-end wrench, as
shown in figure 32. Take retaining nut and thrust washer from shaft.
Attach special puller to pinion as shown in figure 33, and pull pinion
and bearing from shaft. Remove puller from pinion.

(4) REMOVE BEARING FROM PINION.

DRIFT, brass WRENCH, open-end,

BLOCK, 3-in, 115 g-in.

HAMMER, light WRENCH, spanner,
Al161954

Place pinion and bearing assembly on bench, and bend back tang on
spanner nut lock plate, using a drift and hammer (fig. 34). Insert
pinion and bearing assembly on output shaft with pinion toward case
(fig. 35). Assembly is mounted in this position so that pinion can be
kept from turning by holding one of the universal joint yokes as shown
in figure 32. Remove spanner nut by using special spanner wrench. Take
-assembly from output shaft and bump pinion against a block of wood
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BEARING, EINLQN ’ RETAINER, PINION BEARING

- ¥

PINION PULLER TOOL NO. C105886 RA PD 8754

Figure 33 — Removing Pinion from Output Shaft

2

NUT, P

2

INION RETAINER

PIN, COTTER

RA PD 9302
Figure 31 — Bearing Retainer Removed from Case

N

F

NUT, SPANNER

{
:
i
|

-«+———BEARING

WRENCH, 1'$"/ YOKE, UNIVERSAL JOINT RA PD 9303 WASHER, LOCK RA PD 9305

Figure 32 — Holding Transfer Unit Shafts

Figure: 34 — Straightening Spanner Nut Lock Washer
58 ST
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NUT, LOCK (SPANNER) RA PD 9294

~ PINION

Figure 35 — Mounting Pinion for Spanner Nut Removal

to remove bearing and shims (fig. 36). NOTE: Save shims, if they
are in good condition.

(5) REMOVE SHIFT LEVER AND SELECTOR.
WRENCH, Y%-in. WRENCH, open-end, 1%-in.
Place shift lever between “DR” and “LO” positions, and remove pivot
holding lever to case (1Vs-in. open-end wrench). Remove pivot, spacing

washer and spring washer. Tilt upper end of lever inward toward §

transfer unit, meanwhile holding thumb over poppet to prevent loss of
poppet and spring. Move lever up through opening in selector and lift
out. Remove two screws holding selector to transfer unit case and
remove selector (Y2-in. wrench).

(6) REMOVE OIL PUMP AND GOVERNOR CARRIER.

WRENCH, socket, % ¢-in.

Remove 14 screws and lock washers holding oil pump and governor ]

‘carrier to transfer unit case (fig. 38). CAUTION: Do not remove the
five Ys-inch cap screws. Remove oil pump and governor carrier, with
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BEARING —

WOODEN BLOCK —*:

RA PD 9295

Figure 36 — Removing Bearing from Pinion

pump and governor attached, from transfer unit case and remove carrier
gasket.
(7) REMOVE Low GEAR SERVO.

SCREWDRIVER
WRENCH, open-end, 9 g-in.
Remove six long screws and lock washers holding low gear servo to
transfer unit case (fig. 40). CAUTION: Do not remove two low gear
servo cover mounting screws. These are the two short screws indicated
in figure 40, or the two socket-head set screws, one of which is shown ix.x
figure 41. Grasp low gear servo with both hands and pull outward until
mounting boss on servo body clears case. Remove servo and gasket

WRENCH, socket, ¥2-in.

" (fig. 42).

(8) REMOVE REVERSE SERVO. ,
WRENCH, open-end, Y2-in.

SCREWDRIVER ’ :
WRENCH, deep socket, WRENCH, socket, Y2-in.
" 9 qein. -

Trip reverse servo latch by pulling release lever up against stop on
servo cover. Remove six long screws and lock washers holding reverse
servo to transfer unit case (fig. 42). Hold servo lever in tripped position
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SCREWS, CARRIER
MOUNTING

SOCKET, ?Ns"
LEVER, SHIFT :

POPPET
SELECTOR

SCREW, SELECTOR
MOUNTING

PIVOT

oh

RA PD 9290

Figure 38 — Oil Pump and Governor Carrier Screws

RA PD 9293 .
DOWELS

Figure 37 — Removing Shift Lever -and Selector

while removing last two screws. CAUTION: Do not remove two short
screws holding reverse servo cover to servo body. These are the two
short screws indicated in figures 42 and 43. Grasp reverse servo with
both hands and pull servo out until mounting flange on servo body clears
transfer unit case (fig. 43).
(9) REMOVE CONTROL VALVE Bopy COVER.
WRENCH, ;-in. WRENCH, socket, 74 g-in.
Remove 12 control valve body cover mounting screws and lock
| washers (fig. 44). NOTE: Do not remove screw on cover holding
manual selector lever detent spring to cover. Pull control valve assembly -
cover and gasket off transfer unit case. CAUTION: After pulling
Fe cover out approximately one inch, reach undér cover and grasp manual
P control valve to avoid its dropping out of valve body. Remove manual
control valve from valve body after cover is removed.
(10) ReMovE CONTROL VALVE Bobv.
WRENCH, open-end, 74 ¢-in.
: 62

A i
CARRIER, OIL PUMP & GOVERNOR RA PD 9291

Figure 39 — Removing Oil Pump and-Governor Carrier
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SCREWS, SERVO COVER (FIRST TYPE)

RA PD 8725
Figure 40 — Low -Gear Servo Mounting Screws [Firsf Typel
SERVO, LOW GEAR SCREW, SERVO COVER, SECOND TYPE

FLANGE YOKE BAND, LOW GEAR

_ RA PD 9310
Figure 41 — Removing Low Gear Servo (Second Type)
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SCREWS, SERVO TO CASE

SCREWS, SERVO COVER, FIRST TYPE

5 Figure 42 — Reverse Servo Mounting Screws
FLANGE SCREWS, SERVO COVER, SECOND TYPE

RA PD 8721

RA PD 9311

YOKE SERVO, REVERSE BAND

Figure 43 — Removing Reverse Servo
AR
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BODY, OIL CONTROL VALVE 4

SCREWS, COVER TO CASE

COVER, VALVE BODY

WRENCH, 7/

_J Pk L R x' A
SCREW, BODY TO CASE RA PD 9313

| Figure 46 — Re‘moving Control Valve Body

SCREW. DETENT SPRING—DO NOT REMOVE RA PD 929

Figure 44 — Removing Control Valve Body Cover Screws L NUT, UNIVERSAL JOINT YOKE WRENCH, 115he”

Q

COVER, VALVE BODY
BODY, OIL CONTROL VALVE

VALVE, MANUAL

-— GASKET

YOKE, UNIVERSL JOINT SOCKET, 14" RA PD 9315

“RA PD 9312
Figure 47 — Removing Universal Joint Nut
67

‘{ | Figure 45 — Removing Conffol Valve Body Cover
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, UNIVERSAL JOINT ‘ DRIFT

Figure 48 — Removing Universal Joint Yoke

COVER, CONNECTOR GEAR CASE’ WRENCH, %"

[ ' o Pb 9317

] 4 - Figure 49 — Removing Connector Case Cover
' 68
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SPACER, CONNECTOR GEAR SHAFT

SHAFT, CONNECTOR DRIVE GEAR

NUT, MAIN
SHAFT

TWASHER, LOCK
ey

CASE, CONNECTOR GEAR RA PD 9319

Figure 50 — Removing Connector Gear Spacer

Remove five screws and lock washers holding control valve body to

. spacer on transfer unit case (fig. 46), and remove valve body from
¢ spacer. Reinstall manual control valve in valve body. Lay these parts
* aside and cover to prevent dirt getting into valve body. Remove spacer
I and gasket from case. CAUTION: Do not pry spacer off; rock slightly
i to remove.

(11) REMOVE UNIVERSAL JOINT YOKES.
DRIFT, brass WRENCH, open-end,
HAMMER 1154 e-in.
WRENCH, socket, 114-in.

Remove nut holding right universal joint yoke to connector drive gear

b shaft. Hold yoke stationary with a 118{¢-inch open-end wrench, while
i removing nut (fig. 47). Remove right universal joint yoke by driving it
§ off with a hammer and brass drift applied to hub of yoke (fig. 48).

' CAUTION: Do not hammer on wing of yoke Repeat procedure to
E remove left universal joint yoke.

(12) REMOVE CONNECTOR CASE COVER.
DRIFT, brass PRYBAR
- HAMMER, soft WRENCH, %3-in.

Remove 12 nuts and lock washers holding connector case cover to

' .f connector case studs (fig. 49). Lift off connector case cover after

&9
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, - CASE, CONNECTOR GEAR

SOCKET/(WM”

RA PD 9320
1

Figure 51 — Removing Main Shaft Nut

BEARING, MAIN SHAFT SCREWS, PULLER, 7/16-14

i
i
2

. _ - A

BEARINGS, CONNECTOR DRIVE GEAR

v
£
i

E
WRENCH, 116"

RA PD 9321

Figure 52 — Removing Connecfor Gear Case
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GEAR, CONNECTOR, DRIVE

GEAR, CONNECTOR, DRIVEN

i e " .

”

I

H i
Y i
CASE, TRANSFER U

COVER, TRANSFER UNIT CASE, REAR “RA P 9387

Figure 53 — Removing Connector Unit Drive Gears

CONNECTOR DRIVEN
GEAR PULLER,
TOOL NO. B-226841

GEAR, CONNECTOR, DRIVEN

COVER, TRANSFER
UNIT CASE

P
" "RA PD 8751
Figure 54 — Removing Connector Driven Gear
7
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RINGS, OlL, COV
\ o

COVER,
TRANSFER UNIT
CASE

SHAFT,

RA PD 8729

Figure 55 — Removing Transfer Unit Rear Cover

breaking it loose from dowel pins on case, using a soft hammer. Remove
cover gasket. Remove oil seals from cover, using a short prybar or a
hammer and drift. Discard seals.

(13) REMOVE CONNECTOR GEAR CASE.

CHISEL ‘WRENCH, 14 ¢-in.
HAMMER, light WRENCH, socket, %-in.

SCREWS, 7/ 6-14 thread (2) WRENCH, socket, 118/ ¢-in.

Remove spacers from left and right connector gear shafts (fig. 50).
Straighten lock plate underneath nut on main shaft, using chisel and
light hammer, and remove nut, using special 113{g4-inch socket wrench
(fig. 51). Remove four long screws at outer ends of case and eight
shorter screws toward center of case. Install two special 7 ¢-14 puller
screws into tapped holes in case as shown in figure 52, and remove case.
If connector gear rear bearings come off with case, they can be removed
by tapping on the outer race with a drift and light hammer. Otherwise,
they can be pulled off the shafts by hand. 4
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DRUM & CLUTCH

LIFTING HOOK gl
TOOL NO. A-266513 i

COVER, CLUTCH~—z

DRUM, CLUTCH

RA PD p
Figure 56 — Removing Drum and Gear Assembly

(14) REMOVE CONNECTOR GEARS AND BEARINGS.
HAMMER, light PULLER, gear, B226841
Lift connector unit drive gears and shafts from transfer unit (fig. 53).
If bearings come out with shafts, bearings as well as gears can be tapped
off the shafts. Lift driven gear from transfer unit main shaft. If gear fits

b tightly, apply puller, as shown in figure 54, and pull gear from shaft.

(15) REMOVE REAR COVER AND MAIN SHAFT SPACER.

) HAMMER, soft )

Tap transfer unit rear cover lightly on both sides, using a soft
hammer, to loosen cover from dowels. Grasp cover with both ha-nds arfd
lift straight up off main shaft (fig. 55). If connector gear bearings fhd
not come out with shafts they should be removed now, by tapping
around the outer race with a drift and hammer. Remove main shaft
spacer from main shaft or from cover if it remained in cover.

(16) REMOVE DRUM AND GEAR ASSEMBLY. A
BLOCK, 3-in. HOOK, drum and clutch
HOIST assembly, lifting, A266513
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"~ HOIST

~— LIFTING HOOK
| TOOL
NO. A-266513

SHAFT,

2%" DIA- HOLE °
OouTpPUT

IN BENCH FOR
OUTPUT SHAFT

D * s
SHAFT, REVERSE LEVER

RA PD 8722

SCREW, %3-20
Figure 59 — Removing Reverse Band Lever Shaft

e
RA PD 8728 » BAND, REVERSE

Figurg 57 — Blocking Up Drum and Gear Assembly

P

i
{
|
I

RA PD 9325

Figure 60 — Removing Reverse Band

Install lifting hook on end of main shaft, screwing on main shaft nut
finger tight to hold tool in position. Attach a hoist to hook on main
shaft, alining hoist above main shaft so that a straight lift will be secured.
Raise drum and gear assembly slowly out of transfer unit case, being
very careful that the assembly is not cocked, and that the brake bands
do not wedge drum while being removed (fig. 56). Place drum and gear
assembly on a bench, using a hoist. Qutput shaft should protrude through
’ 75

SLEEVE, SPEEDOMETER DRIVES L-SOCKET, 175" - RA PD 9324

Figure 58 — Removing Speedometer Drive Shaft Assembly
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BAND, LOW GEAR SUPPORT, LEVER SHAFT RA PD 9326

Figure 61 — Removing Low Gear Lever Shaft Support

a ?Vz-inch diameter hole in bench and drum must be blocked up with
3-inch blocks as shown in figure 57.

(17) REMOVE REVERSE BAND ASSEMELY.
SCREW, %4-20 thread WRENCH i
s , socket, 1l4-in..
WRENCH, deep socket, ’
1Y4-in, )

Remove speedometer pinion and sleeve from transfer unit case (fig.
58). Remove oil level gage. Remove plug and copper gasket over
rgverse band lever shaft. Insert a 4-20 thread screw in rear end of
reverse band lever shaft and pull shaft out of case (fig. 59). Hold
reverse ba}nd :.anchor lever up to prevent cocking on shaft. Remove lever
from clevis. Lift reverse band assembly out of case (fig. 60).

(18) REMOVE Low GEAR BAND ASSEMBLY.

WRENCH, %;-in.

Remove three low gear brake band lever shaft support mounting
screws and lock washers. Slide support away from case, and remove shaft
supp?rt .and lever. Remove low gear band assembly through rear
opening in case (fig. 62).

A 7 4

WRENCH, %"

™ 9-1727D
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BAND, LOW GEAR

L« 3
RA PD 9327

Figure 62— Removing Low Gear Band

(19) REMOVE OIL STRAINER ASSEMBLY.
WRENCH, Y3-in. '
Remove screw and lock washer holding oil intake strainer pipe
bracket to case. Remove oil strainer assembly by tapping pipe out of
hole in case. ‘ .

- (20) REMOVE IDLER GEAR SHAFT AND IDLER GEAR.

DRIVER, idler gear bearing,  PULLER, idler gear shaft,
A266514 : A266518
HAMMER, light ‘ WRENCH, open-end, %¢-in.
WRENCH, open-end, Y2-in.
Remove lock wire and loosen oil pump idler gear shaft retainer screw
lock nut. Remove oil pump idler gear shaft retainer screw and lock nut
(fig. 64). Install idler gear shaft puller, threading puller bolt into tapped
hole in idler gear shaft. Tighten nut on puller screw and pull idler gear
shaft out of case (fig. 65). Remove idler gear, two steel thrust washers,
puller and shaft from transfer unit case. Place oil pump idler gear over
an open vise and drive out idler gear roller bearing, using idler gear
bearing driver A266514 (fig. 66). :
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) -*

/
D

P

WRENCH, %" _J STRAINER, OiL RA PD 9328

Figure 63 — Removing Oil Strainer Assembly

GEAR, IDLER
B
& y

' ..
; NUT, LOCK SCREW, RETAINING

RA PD 9330

Figure 64 — Removing Idler Gear Shaft Lock Nuf
78 ’
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IDLER GEAR SHAFT PULLER,
TOOL NO. A-266518

GEAR, Ve ‘ SHAFT, IDLER GEAR
Figure 65 — Removing Idler Gear Shaft

IDLER. GEAR BEARING DRIVER
TOOL NO. A-266514

PD 8702

GEAR, IDLER, OIL PUMP BEARING

RA P 8691
& GOVERNOR ) :
Figure 66 — Removing Idler Gear Bearing

79
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PLIERS, TOOL NO. A266329

BOLTS,
CLUTCH
DRUM.

DRUM,
CLUTCH

| V—

RING—/  SHAFT, MAIN BEARING, CLUTCH DRUM RA PD 9331
Figure 67 — Removing Snap Ring for Clutch Drum Bearing

RA PD 8723

Figure 69 — Removing Clutch Drum

c. Disassembly of Drum and Gear Assembly.
(1) RemMovE CLUTCH DRUM. '
HOOK, clutch and drum as- WRENCH, socket, %-in.
sembly, lifting, A266513 WRENCH, socket, 9 ¢-in.
PLIERS, shap ring, remov- .
ing, A266329
Remove main shaft lifting hook A266513, after removing main shaft
retaining nut. Remove snap ring holding clutch drum bearing to main
shaft (fig. 67). Remove six bolts and lock washers (or lock plates)
holding clutch drum to brake drum (fig. 68). Install two clutch-to-brake
drum bolts in tapped holes in clutch drum, grasp bolts, and use these

bolts to lift clutch drum off brake drum (fig. 69).
(2) REMOVE CLUTCH DRUM BEARING.
HAMMER, soft WRENCH, socket, 9;¢-in.
Remove four screws holding clutch drum bearing retainer to clutch

drum and remove retainer (fig. 70). Remove clutch drum bearing by
tapping outer race with a soft hammer. CAUTION: Remove bearing

evenly to avoid wedging in drum (fig. 71).
81

BOLT, CLUTCH DRUM TO BRAKE DRUM

WASHER, LOCK SHAFT. MAIN

WRENCH. %" RA PD 9332

- ~ Figure 68 — Removing Clutch Drum Bolts
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DRUM, CLUTCH

WRENCH, 9/16" i

RETAINER, CLUTCH
DRUM BEARING — .z

| SCREW, RETAINER TO DRUM “URA PD 9333

Figure 70 — Removing Screws for Clutch Drum Bearing Retainer

L COVER, CLUTCH DR DRIFT, BRASS

DRUM, CLUTCH BEARING RA PD 9335

Figqre 71 — Removing Clutch Drum Bearing
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SOCKET, %hs"

DRUM, CLUTCH

Figure 72 — Removing Clutch Cover Mounting Nuts

(3) ReEMOVE CLUTCH PISTONS.

DRIFT, brass
HAMMER

Clutch pistons can usually be removed by bumping clutch drum on
wooden block without removing cover. To remove cover, remove six
nuts and lock washers holding cover to clutch drum (fig. 72). Using a
hammer and brass drift, tap on six studs to drive cover off drum. Tap
evenly to avoid cocking cover on drum, then push clutch pistons out of
drum (fig. 73). Remove piston rings from pistons. NOTE: Do not
remove clutch cover unless necessary.

WRENCH, socket, % 4-in.

(4) REMOVE CLUTCH PRESSURE PLATE, DISKS, AND Hus.

Remove clutch pressure plate by lifting up from release springs (fig.
'74). Remove six clutch release springs and spring guide pins. Note that
springs and guide pins fit into rounded holes in pressure plate. Square
cut-outs are for screws that hold clutch drum to brake drum. Remove
11 bronze driving clutch disks and 10 steel driven clutch disks. .
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i

DRUM, CLUTCH PISTON, CLUTCH— " ga pp 9337

Figure 73 — Clutch Drum Piston

NOTE: Keep clutch disks in original order as removed. Lift clutch
hub off main shaft and remove hub. NOTE: If hub is tight on main
shaft, tap end of main shaft to loosen hub (fig. 75).

(5) REMOVE DIRECT DRIVE INTERNAL GEAR.

HAMMER, soft HOOK, clutch and drum as-
HOIST sembly, lifting, A266513

SCREW, 7¢-14, 2% in. long

Install main shaft lifting hook on end of main shaft and install main

shaft nut finger tight. Connect a hoist onto lifting hook and raise main

shaft and brake drum until assembly is just free of blocks. Install two |
cap screws in clutch drum internal gear next to dowel pins that hold -

internal gear to brake drum, and tap on end of screws (fig. 76). NOTE:
It may be necessary to tap edge of drum around internal gear to loosen
internal gear on drum. Remove two cap screws from internal gear. Lift
main shaft and direct drive carrier out of brake drum, using a hoist

(fig. 77). Remove hoist from lifting hook and remove lifting hook from

main shaft. Remove internal gear from direct drive unit.
84
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GUIDE PINS, TOOL NO. A-266517

PLATE, CLUTCH PRESSURE

"

B |

£ §

1~
=

>/ DRUM, BRAKE COVER, CLUTCH

DRUM, CLUTCH—

_—

R

: % e \\s 5
ot EASE RA PD 87
SPRINGS, CLUTCH RELEASE

" Figure 74 — Clutch Pressure Plate

BOLTS, CLUTCH DRUM

SHAFT, MAIN

HUB, CLUTCH

RA PD 9340

Figure 75 — Removing Clutch Hub
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TOOL NO. A-266513

SCREWS, 716-14

DOWEL PIN
HOLES

RA PD 8720

Figure 76 — Removing Clutch Drum Internal Gear

(6) REMOVE DIRECT DRIVE CARRIER FROM MAINSHAFT,
Lift.direct drive carrier straight up off main shaft. If carrier sticks,
bump input end of main shaft, while holding carrier in hands, to force
shaft out of carrier and ‘bearing, CAUTION: Do not damage gear teeth
on main shaft by rough handling, '
(7) REMOVE BEARING FROM DIRECT DRIVE CARRIER.
SCREWDRIVER |

Remc.»ve snap ring holding direct drive carrier bearing in carrier, using
screwdriver (fig. 78). Remove bearing from direct drive carrier. If
necessary tap out bearing with hammer and brass drift, being careful to
avoid cocking bearing.

(8) REMOVE PLANETARY PINIONS FROM DIRECT DrIvE CARRIER.

ARBOR, needle bearing PLIERS
loading, A266519 SCREWDRIVER
HAMMER, soft

Remove cotter pin holding one planetary pinion pin in carrier

(pliers). Drive planetary pinion pin out of direct drive carrier wit
84 :
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SHAFT, MAIN

GEAR, INTERNAL

CARRIER DIRECT DRIVE ————*

DRUM, BRAKE ———4

RA PD 9391

Figure 77 — Removing Direct Drive Carrier

special pinion arbor and a soft hammer (fig. 79). Leave arbor in plane-
tary pinion to hold needle bearings in place. Remove pinion retaining
washer with screwdriver (fig. 80). Pull planetary pinion, needle bear-
ings, pinion arbor, and both thrust washers out of carrier (fig. 81).
Repeat procedure to remove other three pinions.

(9) REMOVE OUTPUT SHAFT.
Lift output shaft and front planetary unit out of brake drum (fig. 82).
Lift main shaft pilot roller bearing out of output shaft (fig. 83).

(10) REMOVE OIL PumP DRIVE GEAR AND SLEEVE.
PRESS, arbor SIDE CUTTERS

Place output shaft assembly in arbor press, supporting oil pump drive
gear and sleeve on bed of press as shown in figure 84. Force spindle
down against end of output shaft, loosening output shaft and bearing on
oil pump gear and sleeve. Remove from press and remove oil pump

* gear and sleeve by hand. Remove key for oil pump drive gear and sleeve,

using side cutters.
R7
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BEARING, DIRECT DRIVE CARRIER

RING

WAGSHER, PINION RETAINING

ARBOR, TOOL
NO. A266519

CARRIER, DIRECT DRIVE 24 PD 9342

Figure 78 — Removing Snap Ring for Bearing RA PD 9344

LOADING ARBOR, TOOL NO. A-266519

Figure 80 — Removing Pinion Rgfaining Washer

(11) REMOVE BEARINGS FROM OUTPUT SHAFT.

DRIFT, brass PULLER, mainshaft bedring,
HAMMER A265515 '
WRENCH, box-end, 1%¢-in.
Bump end of shaft against block of wood as shown in figure 85 to
start bearing away from carrier. Then use two pry bars a:gainst inner
race of bearing and pry bearing off shaft. If bearing sticks, place shaft
assembly on front end and insert a brass drift pin through pinion pin-
hole so that drift contacts shoulder on bearing (fig. 86). Tap evenly
on all four sides to drive bearing off output shaft. Install main shaft
bearing puller on race in rear end of output shaft, Spring stud on tool
must enter hole in bearing race, as shown in the cutaway view in
figure 87. Pull bearing race out of shaft by tightening nut on puller
screw with box wrench.

AURY

CARRIER, DIRECT DRIVE PINION PIN, PINION -~ RA PD 9343

Figure 79 — Driving Out Planetary Pinion Pin from Carrier
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LOADING ARBOR, TOOL NO. A-266519 PINION
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ROLLERS
(NEEDLE BEARING)

e s 3 3 ;
SHAFT, OUTPUT, ASSEMBLY RA PD 9346

g

Figure 82 — Removing Output Shaft Assembly

ARRIER, DIRECT DRIVE - ‘ A TSI

Figure 81 — Rembving Pinion Bearings

(12) REMOVE PLANETARY PINIONS FROM OUTPUT SHAFT.
ARBOR, needle bearing PLIERS
loading, A266519 ’ SCREWDRIVER
HAMMER, soft '

Remove cotter pin holding one planetary pinion pin in carrier (pliers). - _
Drive planetary pinion pin out of output shaft carrier (away from shaft)
with special arbor and a soft hammer (fig. 88). Leave arbor in pinion
to hold needle bearings in place. Remove pinion retaining washer with
screwdriver. Pull planetary pinion, needle bearings, pinion arbor, and
both’ thrust washers out of carrier (fig. 89). Repeat procedure to remove
other three pinions.

14. DISASSEMBLY OF TRANSFER UNIT COMPONENTS.

s »
a. Equipment. BEARING, MAIN SHAFT PILOT = RA PD 9347
DRIFT, brass HAMMER . . . .
FILE HAMMER, light Figure 83 — Removing Main Shaft Pilot Bearing

9N
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A PD 9349
BEARING, OUTPUT SHAFT R

.'Figure 86 — Removing Output Shaft Bearing with Drift

RA PD 8698
Figure 84 — Removing Oil Pump Drive Gear

SN,
b\

RACE, MAIN SHAFT
PILOT BEARING

SHAFT;
OUTPUT

PULLER,

BEARING
SHAFT, OUTPUT

/—WOODEN BLOCK

PD 8696

RA PD 9390

Figure 85 — Removing Output Shaft Bearing
92

Figure 87 — Removing Pilot Bearing Race
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PIN, PLANET PINION

PINION ARBOR
TOOL NO. ’
A-266519

OFT HAMMER—!  SHAFT, OUTPUT

RAPD 8693

Figure 88 — Removing Planetary Pinion Pin from Output Shatt
PINIONS, PLANETARY ~ SHAFT, OUTPUT

PINION ARBOR, TOOL'NO, A-266519

BEARING, NEEDLE

Figure 89 — Removing Planetary Pinion: il
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WRENCH, open-end, 7 ¢-in.
WRENCH, open-end, Y2-in.

HAMMER, soft
HANDLE, “T,” 3s-in. square

drive-end WRENCH, open-end, %]¢-in.
PLIERS, snap ring, remov- WRENCH, open-end, %-in.
ing, A266329 (2)

PRESS, arbor
PUNCH, 340-in.
SCREWDRIVER
SOCKET, 7s-in.
WRENCH, box, Yz-in.
WRENCH, box, 114-in.
WRENCH, box, ¥-in.
WRENCH, deep socket,
114 g-in.

- WRENCH, open-end, 1% g-in.
WRENCH, open-end, 1%-in.
WRENCH, socket, Y2-in.
WRENCH, socket, 7z-in.
WRENCH, socket-head set

screw, 34¢-in.

b. Disassembly of Control Valve Body.

(1) REMOVE MANUAL CONTROL VALVE.

Remove manual control valve (W, fig. 90) by sliding it out of valve
body.

(2) ‘REMOVE ACCUMULATOR PISTON.
SCREWDRIVER

Remove six screws and lock washers holding rear cover plate (A, fig.
90) to valve body. Hold cover firmly while rémoving screws. NOTE:
Do not remove center mounting screw. Slide cover to one side until
accumulator piston is exposed; hold piston in cylinder with one hand
and remove center cover mounting screw cover with other hand (fig.
91), Allow accumulator piston to push out of cylinder, and remove
accumulator piston springs (E and G, fig. 90). :

(3) REMOVE GOVERNOR PLUG.
~ Remove governor plug (F, fig. 90), from the valve body by turning

~ body up and allowing plug to drop out.

(4) REMOVE THROTTLE VALVE ASSEMBLY.
SCREWDRIVER
Remove two screws and lock washers holding throttle valve stop plate

to valve body (fig. 91) and remove plate (NN, fig. 90). Remove throttle

valve assembly, consisting of T-valve (MM), spring (LL), and throttle
valve (KK).

(5) REMOVE Low SERVO EXHAUST VALVE (fig. 90).
SCREWDRIVER

Remove low servo exhaust valve (JJ) by removing dowel screw
(GG) in side of valve body. Remove exhaust valve spring (HH).
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PISTON, ACCUMULATOR

PLATE, VALVE BODY, REAR

7 na o sess
Figure 91 — Removing Accumulator Piston

(6) REMOVE FRONT COVER PLATE AND RELAY VALVE STOP.
SCREWDRIVER -

Remove nine front cover plate mounting screws and lock washers,
and remove front cover plate (V), and relay valve stop (T) as an
assembly (fig. 92). Do not attempt to remove relay valve stop from
plate. '

(7) REMOVE VALVES AND SPRINGS FROM CONTROL VALVE Bopy.

SCREWDRIVER

Remove round-head dowel screw in top cover plate, while holding
thumb over regulator plug sleeve (fig. 93). Shifter valve springs
(O and P, fig. 90) will force regulator plug sleeve (U) out. Note position
of hole in sleeve where dowel screw fits. Remove shifter valve springs
from valve body. Turn valve body so that clutch relay valve (L), throt-
tle downshift valve (N), exhaust downshift valve (M), accumulator
spring locating plug (K), and shifter valve (EE) with shifter valve

spring spacer (CC).can be taken out of valve body. If necessary, tap
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VALVE, LOW SERVO CONTROL

PLATE, FRONT J STOP, RELAY VALVE BODY, VALVE

RA PD 9367

Figure 92 — Front Cover Plate and Relay Valve Stop

valve body on palm of hand to loosen valves and plugs. Note their
respective positions. Remove low servo control valve (BB) and valve
spring (DD), noting their position in relation to the manual control
valve (W). NOTE: Do not attempt to remove throttle valve sleeve .
(FF) as it is pressed into valve body.

(8) REMOVE ACCUMULATOR OIL VALVE.
SCREWDRIVER

Remove seven screws and lock washers holding top cover plate to
valve body (fig. 93). Lift accumulator oil valve out of valve body (fig.
94). Do not remove accumulator body pin (H, fig. 90).

¢. Disassembly of Low Gear Servo.
. (1) REmoVE COVER.
" PRESS, arbor

' SCREWDRIVER

Remove servo adjusting plug from low gear servo cover, using screw-
driver or socket-head set screw wrench as required. Place low gear servo
in arbor press, and run stem of press down on servo cover. Remove

99
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SLEEVE, REGULATOR
. PLUG

SCREW, MACHINE

PLATE, VALVE BODY, TOP RA PD 8690

Figure 93 — Removing Regulator Sleeve

LA = 4
RA PD 9389

" VALVE, ACCUMULATOR OIL

Figure 94 — Removing Accumulator Oil Valve
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SCREWS,
SERVO
COVER
TO BODY
COVER, SERVO SERVO, LOW GEAR  RA PD 8694

Figure 95 — Removing Low Gear Servo Cover

BODY, LOW GEAR SERVO

oS

RA PD 9368

COPPER VISE JAWS

Figure 96 — Driving Out Yoke Pin
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LEVER, EXHAUST VALVE, OUTER

COPPER VISE JAWS
PISTON, LOW GEAR SERVO

WRENCH, %"

NUT, ADJUSTING COVER, REVERSE SERVO RA PD 8588

RA PD 9369

Figure 97 — Removing Piston Rod Lock Nut :
Figure 99 — Releasing Reverse dervo

: (2) REMOVE Low GEAR SERVO YOKE.
FILE ' PUNCH, 345-in.
HAMMER .

File off one peened end of pin holding low gear servo yoke to servo
piston rod, and drive pin out of yoke and rod. Slide yoke off end of shaft.

- (3) DisassEMBLE PISTON Robp AND PISTON ROD SPRING ASSEMBLY.
WRENCH, open-end, %-in. (2)

~ Pull low gear servo piston, piston rod, and piston rod spring assembly

out of servo body. Place yoke end of piston rod in a vise which has
copper jaws. Hold adjusting nut on piston rod and remove lock nut (two
%-in. open-end wrenches). Remove adjusting nut (fig. 97). Remove
spring seat and piston rod spring from piston. Remove piston rod from
vise and pull piston off piston rod (fig. 98). Remove piston ring from
piston.

ROD, LOW GEAR SERVO
' PISTON

RING ’ RA PD 9370

Figure 98 — Removing Low Gear Piston from Rod

two low gear servo cover mounting screws and lock washers. Raise :
arbor press slowly so that three servo piston apply springs are released
gradually (fig. 95). Remove low gear servo cover, cover gasket, and

three, piston apply springs from servo body. Remove body from arbor i
press. 4

d. Disassembly of Reverse Servo.

CAUTION: Before attempting any disassembly operations, make
" sure that reverse servo spring is released. To release servo spring, place
-servo upright on bench with yoke end of piston shaft downward, press

103
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WRENCH, ALLEN HEAD, 3/16 SCREWS, SERVO COVER TO BODY

COVER, REVERSE SERVO

BODY, REVERSE SERVO RA PD 9350

Figure 100 — Removing Reverse Servo Cover Screws

COVER,
REVERSE SERVO

SPRING, LATCH LEVER
SPRING, PISTON

‘ ROD,
- il PISTON

BODY,

=y REVERSE
LEVER, LATCH SERVO
LEVER — 225

EXHAUST 1

RA PD 8599

Figure 101 — Removing Reverse Servo Cover
104
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BODY, REVERSE SERV SNAP RING PLIERS, TOOL NO. A-266329

H

LEVER, EXHAUST _RETAINER RA PD 8716

VALVE, INNER

Figure 102 — Removing Retaining Ring for Exhaust Lever Shatt

firmly on upper side of cover, meanwhile rotating exhaust valve release
lever slowly counterclockwise, as shown in figure 99, until spring releases.

(1) RemoveE COVER.

WRENCH, socket-head set WRENCH, deep socket,
screw, 34 e-in. 114 g-in.

WRENCH, open-end, Y%-in.

Place reverse servo in a vise with copber jaws and remove acorn
nut and washer over end of piston rod (114¢-in. open-end wrench).
Remove two servo cover mounting screws slowly and evenly to release
servo apply spring pressure gradually. NOTE: These screws may either
be hex-head, or socket-head set screw head, as shown in figure 100.
Rémove reverse servo cover and gasket (fig. 101). Remove reverse

i _ servo latch lever apply spring and latch lever. Remove reverse servo

piston apply spring.
(2) REMOVE EXHAUST VALVE LEVERS AND EXHAUST VALVE.
PLIERS, snap ring, removing, A266329

Remove inner exhaust valve lever lock pin retaining ring (fig. 102).
Remove servo from vise, invert, and shake to remove lock pin. Remove
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WRENCH, %"

WRENCH, 16"

ROD, REVERSE SERVO—-—T RA PD 9355

Figure 105 — Removing Piston from Piston Rod

BODY, REVERSE SERVO RA PD 9352

Figure 103 — Removing Exhaust Valve and Spring

BODY

YOKE, REVERSE SERVO

CARRIER, OIL PUP & GOVERNOR WRENCH, %" SCREWS, RA PD 9357

. RA PD 9354
Figure 104 — Removing Yoke Pin from Reverse Servo Rod
104

Figure 106 — Removing Oil Pump and Governor Screws
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‘ /— GEAR, OIL PUMP DRIVEN

CARRIER, OIL PUMP & GOVERNR WRENCH, 916" ADAPTER ' RA PD 9351

Figure 107 — Removing Governor Sleeve

PUMP, OIL

CARRIER, OIL PUMP & GOVERNOR Si’ACER, CARRIER A PD 8706

Figure 108 — Removing Oil Pump and Governor from Carrier
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WRECH " . PLATE, SPACER

SCREW. SPACER PLATE TO CARRIER RA PD 9365

Figure 109 — Removing Spacer Plate

outer exhaust valve lever and shaft from servo body. Lift inner lever

' upward with exhaust valve and spring (fig. 103).

(3) DISASSEMBLY OF PISTON AND PisTON RoD ASSEMBLY.

DRIFT, brass WRENCH, box, 11j¢in.
FILE WRENCH, box, %-in.
HAMMER

File off peened end of pin holding yoke on piston rod and drive pin
out of yoke and rod (fig. 104). Pull yoke off rod. Pull piston and rod
out of servo body. Remove nut holding piston on rod, while holding hex-
agonal shaped flange on rod (at opposite end of piston) with a 1%¢-
inch box wrench (fig. 105). Remove piston from rod. Remove piston
ring from piston.

e. Disassembly of Carrier.

(1) REmove O1IL PuMP AND GOVERNOR FROM CARRIER.

WRENCH, box or socket, WRENCH, open-end, % ¢-in.
15-in,

Remove five cap screws and lock washers holding oil pump and gov-
ernor assembly to carrier (Va-in. box or socket wrench, fig. 106). Re-
move two cap screws and lock washers holding governor sleeve tube
and adapter to carrier (9% ¢-in. wrench, fig. 107), and remove oil pump
and governor assembly from carrier.
' 109 ,
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PLUG, OIL COOLER
BY-PASS VALVE

5 PLUG, LUBRICATION
N CHECK VALVE

-7 SOCKET %'

CARRIER

RA PD 9385

Figure 110 — Removing Pressure Regulator Valve

(2) REMOVE SPACER PLATE.
'WRENCH, socket, l4-in,

Remove two cap screws and lock washers holding spacer plate to
governor and oil pump carrier (Y2-in. socket wrench). Remove spacer
plate and gasket (fig. 109). CAUTION: Keep all valves and valve
springs in order as they are removed from carrier so that they may be
spring, guide pin, and oil pressure regulator valve.

(3) REMOVE PRESSURE REGULATOR VALVE.
WRENCH, socket, 7%s-in.

Loosen oil pressure regulator valve acorn plug in end of carrier (%s-
in. socket wrench). Take care to hold plug against spring pressure as it
spring, guide pin, and oil pressure regulator valve.

2

(4) REMOVE OIL COOLER BYPASS VALVE.
HANDLE, “T,” with 34-in. SOCKET, 7s-in.
square drive end

Loosen oil cooler bypass valve pipe plug in carrier, using a T-handle '

with a 3s-inch square drive end (fig. 110). Exercise care to hold plug
in against spring pressure as it is being loosened. Remove oil cooler
bypass valve pipe plug, valve spring, and valve.
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SLEEVE 8ODY, GOVERNOR RA PD 9358

ADAPTER

Figure 111 — Removing Governor Delivery Sleeve

WRENCH, 7heé"

ODY, GOVERNOR RA PD 9359

Figure 112 — Removihg Governor from Drive Flange
(5) REMOVE LUBRICATION PRESSURE CHECK VALVE.
HANDLE, “T)” with 3-in. SOCKET, 7s-in.

square drive end
Loosen lubrication pressure check valve in carrier, using a T-handle

_ with a 3-inch square drive end (fig. 110). Exercise care to hold plug

in against spring pressure as it is being loosened. Remov_e lubrication

pressure check valve pipe plug, valve spring, and valve.
11
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SNAP RING PLIERS, -
TOOL NO. A-266329

RING

GEAR, DRIVEN

RA PD 8715

Figure 113 — Removing Driven Gear Snap Ring

R R AY G SRR i
KEY BODY, OIL PUMP FLANGE, GOVERNOR DRIVE

RA PD 9340

Figure 114 — Removing Driven Gear Key
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GEAR, DRIVE, OIL-PUMP GEAR, IDLER, OIL PUMP

COVER, FRONT, OIL PUMP

RA PD 9362

BODY, OIL PUMP

FLANGE, GOVERNOR DRIVE

Figure 115 — Removing Oil Pump Front Cover

f. Disassembly of Governor.

NOTE: The front end of the oil pump and governor assembly as
designated in this manual is toward the front of the vehicle when the
transfer unit is installed. The front end of the oil pump and governor
assembly may be identified out of the transfer unit as the end of the
drive shaft on which the large oil pump and governor driven gear is
mounted. The rear end of the oil pump and governor assembly is the
end of the drive shaft on which the governor is mounted.

(1) DiSASSEMBELE GOVERNOR,
WRENCH, open-end, % ¢-in.

Pull governor oil delivery sleeve off outer end of governor. Remove
governor sleeve tubes and adapter from delivery sleeve (fig. 111).
Remove two cap screws and lock washers holding governor to gov-
ernor drive flange, using a 74 ¢-inch open-end wrench, and remove gov-
ernor assembly (fig. 112). CAUTION: Do not disassemble governor
valve from body. If governor is faulty, replace complete unit as removed
from drive flange.

g. Disassembly of Oil Pump.
(1) REMOVE DRIVEN GEAR.
DRIFT, brass PLIERS, snap ring, remov-
HAMMER, soft ing, A266329
Remove snap ring holding oil pump driven gear on shaft, using snap
ring pliers (fig. 113). Remove driven gear from drive shaft, using a
soft hammer and brass drift, and tapping as close to the hub as possible.
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GEAR, DRIVE, OIL PUMP— KEY

ST

iy

GEAR, IDLER, OIL PUMP SHAFT, OIL PUMP IDLER RA PD 9363

Figure 116 — Removing Oil Pump Front Drive Gear

‘emove Woodruff key that holds driven gear on drive shaft (fig. 114).
‘emove driven gear spacing washer from drive shaft,

(2) REMOVE OIL PuMP FRONT DRIVE AND FRONT IDLER GEAR.
HAMMER, soft WRENCH, socket, JVs-in,
Remove five cap screws and lock washers holding oil pump body
mt cover on oil pump body (¥2-in. socket wrench). Remove cover
m pump body by tapping cover with a soft hammer to move cover
dowel pins. Remove oil pump front drive gear from oil pump body
d driveshaft (fig. 116). Remove oil pump front idler gear from pump
1y and idler gear shaft. Remove key for front drive gear. CAUTION:
:ese pump gears come in matched sets and should not be inter-
inged with rear pump gears. '
'3) Di1sasseMBLE OiL Pump Bobpy.
WRENCH, socket, V2-in.

Remove five screws and lock washers holding oil pump body rear
er to oil pump body (%-in. socket wrench). Pull oil pump drive
ft and oil pump body rear cover out of oil pump body. Remove
odruff key that holds rear drive gear to drive shaft. Remove rear
‘e gear from oil pump body. Remove rear idler gear from oil pump
y. Remove idler gear shaft from oil ‘pump body by pulling straight
Remove governor drive flange spacing washer from drive shaft.
JTION: Governor drive flange, speedometer drive gear, and drive
‘t are a permanent assembly and are to be serviced as such.
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BODY, OIL PUMP

GEAR, DRIVE, OIL PUMP

"FLANGE, GOVERNOR DRIVE RA PD 9364
WASHER, SPACING

GEAR, IDLER, OlL PUMP

Figure 117 — Removing Oil Pump Drive Shaft

h. Disassembly of Oil Cooler Unit, and Lines.
(1) DisassEMBLE OiL COOLER UNIT.
WRENCH, open-end, 18 ¢-in.

Remove connector (fig. 21) from rear end of oil cooler unit.

(2) DisassEMBLE OIL COOLER LINES.

WRENCH, open-end, 1%3-in. (two) ‘

The only disassembly operations that may be performed on the oil
cooler lines are to remove the unions, which connect the lines in the
propeller shaft housing or to release the nuts that connect the oil
cooler lines to the, hoses.

15. INSPECTION AND REPAIR OF TRANSFER UNIT AND

COMPONENTS. ]
a. In order to make a thorough inspection of all transfer unit com-
ponents, the various parts should be cleaned thoroughly in SOLVENT,
dry-cleaning, to remove all trace of oil or grease. The parts should be

" dried with compressed air or clean rags.

s

b. Equipment.

CLEAN, RAGS SCALE, 6-in.

CLOTH, crocus SCALE, 12-in. .
FILE . SOLVENT, dry-cleaning
GAGE, feeler WHETSTONE
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¢. Transfer Unit.

TRANSFER UNIT

’

(2) DIRECT DRIVE CARRIER ASSEMBLY,

Inspect planetary pinions and internal gear teeth.on direct drive

carrier assembly (W, fig. 118) for nicks and burs. Oil carrier and main
shaft bearing (V), and test it for roughness.

(3) MAIN SHAFT.

Inspect splines and the gear teeth of the tw
main shaft (L, fig, 118) for nicks,

(4) INTERNAL GEAR
fig. 118).

GAGE, feeler

B

(1) OUTPUT SHAFT ASSEMBLY. O ] i3 E <
Inspect outer race of main shaft pilot bearing (Z, fig. 118) for indi- é 8 E" o) E ; "
cation ‘of roughness that may cause failure. Inspect each roller in main g ¥ £ & i v' ’ {—3‘ Z % >
shaft pilot roller bearing (Y) for imperfections or roughness. Qil output <Q g8 © Tz z s O
shaft ball bearing (BB) and test for roughness. CAUTION: Do not use Oz é z , | =X 7 e
compressed air to blow out bearing. Inspect teeth on oil pump drive %g o ¥ & £ 3
gear (CC) for nicks or burs. Inspect output shaft planetary assembly aan g & - %y
(AA) for nicks or burs in pinion teeth. : T 4 é

IN, COTTER
A
SHAFT

LEVIS, REVERSE BAND

DJUSTIN;\ ’

|

C
BAND, REVERSE

o center gears on the
burs, or roughness.

(T) AND BRAKE DRUM ASSEMBLY (DD,

SLEEVE, BAND TO LEVER PIN

SCREW
BAND

PIN, BRAKE BAND TO LEVER
Y\P
e Vo
5
- ‘\?7
/
; — LEVER
PIN,

[‘\
[

PIN, COTTER

Inspect brake drum internal gear teeth for nicks and burs. Also
inspect rear face of internal gear (T) which contacts front bronze
clutch plate for scores. Inspect babbitt-lined bushing (EE) in end of
brake drum for indication of damage. Check oil grooves in bushing to
make sure they are clean. Check clearance between this bushing and
case. It should be 0.003 inch to 0.005 inch as measured with a feeler
gage. Inspect brake drum surface for nicks and burs.

(5) CrutcH DRUM ASSEMBLY (D, fig. 118).

GAGE, feeler :
Oil clutch drum bearing (J) and check for roughness. Remove piston -
rings (G and GG) from clutch’

pistons (E and FF). Insert rings in
piston bores in clutch drum. Measure ring gap, using a feeler gage. Gap
should be 0.0015 inch minimum to 0.0095 inch maximum, Inspect

clutch piston rings for cuts and scores that might cause oil pressure
leaks. Insert clutch pistons (without rings) in bores in clutch drum and
check clearance, using a feeler gage. This clearance should be 0.0055
inch minimum to 0.0085 inch maximum, with low limit preferred. Check
clearance between clutch piston ring and ring groove in clutch pistons,
using a feeler gage., This clearance should be 0.001 inch minimum to
0.003 inch maximum. Inspect clutch piston bores in clutch drum for

‘cuts and scores that might cause oil leaks, Inspect clutch drum surface
for nicks and burs.

BRAKE BAND W
TO LEVER

, ADJUSTING SCREW

PIN, COTTER
GEAR BAND

= LOCK
-«— CLEVIS, LOW

=
é« SCREW, BAND ADJUSTING

&

o L)
A PlN,‘l
COTTER

Figure 119 — Transfer Unif Bands and Levers — Disassembled

PIN, COTTER-—]
BAND, LOW GEAR—

0

LEVER SHAFTx .

SHAFT, BRAKE BAND LEVER
PIN, BRAKE BAND CLEVIS—

W

PIN, BRAKE BAND LEVER

SPRING, ADJUSTING SCREW LOCK —= )%
SCREW

“LEVER, LOW GEAR BRAKE BAND

SCREW,
LEVER
SHAFT
SUPPORT
WASHER,
SUPPORT
SUPPORT,

118
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N

TUBE, LUBRICATOR CONNECTOR

WASHER, LOCK
SCREW, TUBE TO CASE

TUBE, BRAKE LUBRICATlN;_\
NUT, TUBE FITTING--\ :
FITTING, LUBRICATING TUBI}\\\\

TUBE, BRAKE LUBRICATING ——————%
NUT, TUBE FITTING —_—

RETAINER, BEARING ——
BEARING, SPIRAL DRIVE PINION

STUD, BEARING RETAINER. RA PD 9374

Figure 121 — Transfer Unit Case — Disassembled

(6) CrutcH PLATES (O and P, fig. 118).
Inspect each clutch plate for indications of cuts and scores. Any small
d in clutch plates should be removed. If particles |

cannot be removed, replace clutch plates. Check bronze plates to see

" that they are flat, and steel plates to see that they are coned.

(7) CLUTCH PRESSURE PLATE AND SPRINGS.

SCALE 6-in. -
Check six clutch release springs (R, fig. 118). They should be 339,
inches long and register 81 to 86 pounds pressure when compressed to
2234, inches. Inspect clutch pressure plate (M, fig. 118) for cuts and
scores. Remove any dirt collected in pockets. ‘
(8) Low GEAR AND REVERSE Banp AsseMmBLIES (fig. 119).

- Inspect condition of low gear brake band assembly, paying particular

attention to condition of lining. Inspect low and reverse band lever

shafts for roughness. Inspect reverse band assembly, paying particular

attention to condition of lining. .

(9) SPEEDOMEFER SHAFT SLEEVE AND PINION (Z, fig. 120).
Inspect pinion teeth in speedometer sleeve assembly for nicks and
burs.
. (10) MAIN SHAFT SPACER OIL SEAL RINGS.
GAGE, feeler
Inspect condition of oil seal rings (H, fig. 120) on main shaft spacer.
Check clearance between rings and ring grooves, using a feeler gage.
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This clez‘arance should be 0.001 inch to 0.003 inch maximum. Remove
spacer oil rings and install"them in bore of transfer unit cover. Check

ring gap, using a feeler gage. This gap should be 0.003 inch minimum .

to 0.014 inch maximum.

(11) REAR CoVER OIL SEAL RINGS.
GAGE, feeler
In.sj?ect condition of oil seal rings on transfer unit cover boss and
condition of machined surfaces of cover. Check clearance between rear
cover‘oil seal rings and ring grooves in cover boss. This clearance should
b.e 0.001 inch minimum to 0.003 inch maximum. Remove rear cover
oil seal rings from boss on cover and install rings in bore of clutch
drum. Check ring gap clearance, using a feeler gage. Gap should be
0.003 inch minimum to 0.014 inch maximum.
(12) CONNECTOR GEAR CASE AND GEARS (fig. 120).
WHETSTONE

Qil five connector gear drive shaft bearings (EE, C, B, F, and CC, fig.

120) and check for indication of roughness. Inspect teeth on three -

connector unit gears (D, E, and DD) for indication of burs and nicks.
Small. burs and nicks can be removed with a fine whetstone. Inspect
machined surfaces of connector unit case for indication of nicks and

burs. Inspect connector unit case cover machined surfaces for indica-

tions of nicks and burs. Inspect machined surfaces on universal joint
yokes for damage. Pay particular attention to the surface where oil
seal operates and to surfaces where universal joint bearing caps are
attached. Inspect threads on ends of two connector drive gear shafts,
If threads are burred by stakings on universal joint retaining nut, recut

 threads, using a 7-inch 14 Am. Thd. die.

(13) TRANSFER UNIT CASE.
CLOTH, crocus FILE
Check all machined surfaces on transfer unit case for nicks and burs.
-Re'r_nove any burs, using a fine file. Check large bearing surface on
1ns1d.e of front face of transfer unit case for roughness. Smooth up
bearing surface as necessary, using fine CLOTH, crocus. Inspect ma-

f:hined surfaces of transfer unit top cover where. control valve body is
installed for small burs and nicks.

d. Control Valve Body Assembly.
(1) VALVE Boby.
WHETSTONE

‘Inspect valve bores in valve body (fig. 123) for cuts or scores which
might cause valves to stick or cause oil leakage. Inspect machined
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surfaces on valve body for nicks or burs which might cause oil leakage.
Small burs may be removed with a fine whetstone.

(2) VALVES
CLOTH, crocus

Inspect all valves for nicks or burs which might cause sticking or
oil leakage. Insert each valve, in turn, in its proper bore in valve body
and check for freeness of operation of valve. Valves should drop in
valve body of their own weight without springs or valve rings installed.
If any valve does not operate freely, remove valve and recheck for
nicks or burs in valve or bore. Polish out any burs, using very fine
CLOTH, crocus. CAUTION: Edges of valves must be left straight and
sharp to prevent sticking.

(3) ACCUMULATOR PISTON RING. .
GAGE, feeler ,

Remove accumulator piston oil seal ring (fig. 123) from accumulator
piston and insert in bore of valve body. Check ring gap, using a feeler
gage. This gap should be 0.0015 inch to 0.0095 inch. Reinstall accumu-
lator piston oil seal ring on accumulator piston and check clearance
between ring and ring grooves in piston. Clearance should be 0.001

inch to 0.003 inch.

(4) AccUMULATOR PISTON SPRINGS (fig. 123).
SCALE, 6-in. :

Check free length of outer accumulator piston spring (fig. 123).
Free length should be 511 inches. Compress outer accumulator piston
spring to 3% inches and measure pressure while compressed. Pressure
should be 15 pounds to 16.5 pounds. Check free length of inner accumu-
lator piston spring. Free length should be 523, inches. Compress inner
accumulator piston spring to 3% inches and measure pressure while
compressed. Pressure should be 6.45 pounds to 7.45 pounds.

(5) SHIFTER VALVE SPRINGS (fig. 123).

SCALE, 6-in. ,

Check free length of inner shifter valve spring (fig. 123). Free length
should be 1Y% inches. Compress inner shifter valve spring to 134 inch
and measure pressure while compressed. Pressure should be 4.9 pounds
to 5.3 pounds. Check free length of outer shifter valve spring. Free
length should be 174 inches. Compress outer shifter valve spring to
54 inch and measure pressure while compressed. Pressure should be

4.1 pounds to 4.75 pounds.

(6) THROTTLE VALVE SPRING (fig. 123).
SCALE, 6-in. ,
Check free length of throttle valve spring. Free length should be
0.900 inch to 0.910 inch. Compress throttle valve spring to 0.625 inch
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PLUG, SERVO CO,VER\
SCREW, COVER TO BODY

WASHER, LOCK

/

SCREW, .
SERVO BODY TO CAS

COVER, LOW GEAR SERVO

Q\GASKET, BODY COVER

SPRING,
SERVO PISTON INNER

SPRING,
SERVO PISTON INTERMEDIATF

SPRING,
SERVO PISTON OUTER

. NUT, LOCK
NUT, ADJUSTING

&e———— WASHER, SPRING RETAINER

SPRING, PISTON ROD_/'é

PISTON, LOW GEAR SERVO

ROD, SERVO PISTON

YOKE, PISTON ROD

PN, YOKE—u = RA PD 9371

Figure 123 — Low Gear Servo — Disassembled
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and measure pressure while compressed. Pressure should be 6.29 pounds
to 6.51 pounds.

(7) Low GEAR SERVO SPRINGS (fig. 123).

SCALE, 6-in. '

Check free length of low gear servo control valve spring. Free length
should be 1614, inches. Compress low gear servo control valve spring
to 25, inch and measure pressure while compressed. Pressure should be
1.90 pounds to 2.10 pounds. Check free length of low gear servo exhaust
valve spring. Free length should be 11354 inches.

e. Low Gear Servo.
(1) PISTON AND PISTON RING.

GAGE, feeler

Install low gear servo piston ring in bore of servo body (fig. 123).
Check ring gap, using a feeler gage. This gap should be 0.0015 inch to-
0.0095 inch. Install low gear servo piston (without ring) in bore of servo
body and check clearance of piston, using a feeler gage. The clearance
should not exceed 0.008 inch. NOTE: Make sure that this measure-
ment is made with piston mounted on piston rod so that piston will not
wedge in bore. Inspect condition of piston ring. Install ring on piston
and check clearance between ring and ring groove in piston, using a
feeler gage. Clearance should.be not more than 0.003 inch. Inspect

- small end of servo piston for scores and cuts where it enters servo

cover. Also inspect servo cover bore for same conditions. Check fit of
piston in cover. This should be free with 0.001 inch to 0.004 inch
clearance. '

(2) PistoN Rop AND PISTON ROD SPRING.

SCALE, 6-in. '

Inspect condition of surface of piston rod for scores where it contacts
servo body. Inspect threads in end of piston rod where band adjusting
gage is attached. Measure free length of servo piston rod spring. It
should not be less than 1114 inches. Measure pressure of spring when
compressed to 1%¢ inches. This pressure should not be less than 22.5
pounds. Inspect yoke on end of low gear servo piston rod for indication
of being sprung or cracked.

- (3) SERVO SPRINGS.
SCALE, 12-in.

Measure free length of inner servo spring. It should be not less than
834, inches. Measure inner spring pressure when compressed to 3514,
inches. This pressure should not be less than 96 pounds. Measure free
length of intermediate low gear servo spring. It should be not less than
89, inches. Measure intermediate spring pressure when compressed
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to 414, inches. This pressure should not be less than 137 pounds.
Measure free length of outer low gear servo spring. It should be not
less than 83 inches. Measure outer spring pressure when compressed
to 4154, inches. This pressure should not be less than 198 pounds.
" Inspect all low gear servo springs for indications of being badly sprung
out of line.

(4) SERrvO Boby.

Inspect bore of low gear servo body for cuts and scores that might
allow oil pressure to escape by piston ring. C

f. Reverse Servo.

(1) Servo Boby.

Inspect bore of reverse servo body for cuts ‘or scores that might
cause oil pressure to leak past servo piston rings. Check condition of
reverse servo exhaust valve bore in servo body and see that check
valve ball is positioned against its seat. Inspect other machined faces
of reverse servo body for nicks and burs.

(2) ExHAUST VALVE AND SPRING.
SCALE, 6-in.

Inspect reverse servo exhaust valve for cuts and scores. Check exhaust

valve lock pin hole for excessive wear. Check free length of exhaust
valve spring. Free length should be not less than 114, inches. Compress
spring to 74 inch and measure pressure while compressed. Pressure
should not be less than 7 pounds.

(3) INNER EXHAUST VALVE LEVER

Inspect slot in end of inner exhaust valve lever for indications of

excessive wear. Inspect inner exhaust valve lever lock pin retaining )

ring for tension. It should clamp securely around groove in lever.

(4) PISTON ROD. .

Inspect yoke on end of reverse servo piston rod for indications of
being sprung or cracked. Inspect reverse servo piston rod for scores and
cuts from latch lever operation. ,

(5) PisToN CLEARANCE (WITHOUT RING).

GAGE, feeler

Install reverse piston on piston rod (without ring) and insert assembly
in bore of servo body. Check clearance of piston, using a feeler gage.
Clearance should not be more than 0.008 inch. Install cover without
spring or latch cover and check freedom of operation of piston and rod.

(6) PisTON RING GAP AND CLEARANCE.

GAGE, feeler

Install reverse servo piston ring in bore of servo body 2V inches

below top of body and check ring gap, using a feeler gage. Ring gap
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Ev——— SCREW, SERVO BODY TO CASE

WASHER, LOCK
SCREW, COVER TO BODY

CAP, SERVO BODY COVER—\
f"“\

COVER, SERVO BODY

GASKET, SERVO COVER

= §\ LEVER, SERVO PISTON LATCH
'%‘
>

SPRING, PISTON

NUT. PISTON ROD ————— 8 ,

. ' O.__————— RING, SERVO PISTON

PIN, EXHAUST VALVE

Q‘[/'— RETAINER, PIN
5'\“(, LEVER,

EXHAUST VALVE INNER

\— PIN, EXHAUST VALVE

VALVE, EXHAUST
oS T~ SPRING, EXHAUST VALVE

PISTON, REVERSE SERVO

ROD, SERVO PISTON

BODY, REVERSE SERVO

LEVER,
EXHAUST VALVE OUTER

Figure 124 — Reverse Servo — Disassembled
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should not be more than 0.008 inch. Install servo piston ring on piston
and check clearance between ring and ring grooves in piston. Clear-

ance should not be more than 0.003 inch.
(7) ApPLY SPRING.
SCALE, 6-in,
Measure free length of reverse servo apply spring. Free length should
not be less than 43; inches. Compress apply spring to 2% inches and

measure pressure while spring is compressed. Pressure should be not

less than 195 pounds.
(8) LATCH LEVER AND SPRING.
SCALE, 6-in.
Inspect condition of piston rod hole in latch lever for indications of

burs that might scratch piston rod. Check .free length of latch lever
spring. It should be not less than 159, inches. Compress latch lever

spring to 134, inches and measure pressure while compressed Pressure -

should not be less than 3.5 pounds.

(9) SErRvVO COVER.

Inspect machined surfaces of reverse servo cover for burs, Insert
release latch in socket in servo cover and check to see that release
latch does not bind in cover.

g. Carrier.

(1) CARRIER Boby.

Inspect machined surfaces of cast oil pump and governor carrier for
indications of nicks and burs. Also inspect oil pump and governor
spacer plate (fig. 126) for same conditions. Inspect oil pressure regu-
lator valve bore in oil pump and governor carrier for cuts and scores.

(2) O PRESSURE VALVE AND SPRING.

SCALE, 6-in,

Inspect oil pressure regulator valve for cuts and scores. Install valve
in bore in carrier and check to see that it will operate of its own weight.
Measure free length of oil pressure regulator valve spring. Free length
should be 814 inches. NOTE: If spring shows excessive wear on out-
side diameter, replace with new spring. Compress oil pressure regulator

valve spring to 51344 inches. The pressure when compressed to the ]

above length should be 32.8 pounds minimum to 34 pounds maximum.
(3) LUBRICATION CHECK VALVE AND SPRING.
SCALE, 6-in. '
Inspect lubrication check valve for cuts and scores. Install lubrica-

tion check valve in bore in carrier and check to see that it will operate
of its own weight. Measure free length of lubrication check valve spring,
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A—PLATE, OIL PUMP CARRIER SPACER

B—GASKET, OIL PUMP CARRIER SPACER

C—CARRIER, OIL PUMP AND GOVERNOR

D—PLUG, CHECK VALVE AND COOLER BY-
PASS VALVE ‘

E—SPRING, CHECK VALVE AND COOLERBY-
PASS VALVE

F—PLUG, OIL- PUMP AND GOVERNOR
CARRIER

G—VALVE, CHECK, OIL BY-PASS

H-PLUG, OIL PUMP AND GOVERNOR
CARRIER

J—WASHER, LOCK

K—SCREW, PUMP TO CARRIER

L—WASHER, LOCK

M—VALVE, CHECK, PRESSURE REGULATOR

N—PIN, PRESSURE REGULATOR SPRING

O—SPRING, PRESSURE REGULATOR

P—PLUG, PRESSURE REGULATOR SPRING

R—WASHER, LOCK

S—SCREW, SPACER PLATE TO CARRIER

T—PUMP, OIL PUMP, W/GOVERNOR ASS'Y

™ 9-1727D.
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Figure 125 — Oil Pump and Governor Carrier — Disassembled

121




T™ 9-1727D
15

ORDNANCE MAINTENANCE — TRANSFER UNIT FOR LIGHT TANKS
M5, M5A1, AND 75-MM HOWITZER MOTOR CARRIAGE M8

™ 9-1727D
15

TRANSFER UNIT

Free length should be 3%, inches minimum to 3% inches maximum.
Compress lubrication check valve spring to 1% inches and measure
pressure while compressed. This pressure should be 14.3 pounds mini-
mum to 15.3 pounds maximum.

(4) O1L CoOLER BYPASS VALVE AND SPRING.

SCALE, 6-in.

Inspect oil cooler bypass vaive for cuts and scores. Install valve in
bore in carrier and check to see that it will operate of its own weight.
Measure free length of oil cooler bypass valve spring. Free length should
~ be 33, inches minimum to 3% inches maximum. Compress oil cooler
bypass valve spring to 1% inches and measure pressure while com-
pressed. This pressure should be 14.3 pounds minimum to 15.3 pounds
maximum. '

1,
|

GEAR, PUMP AND GOVERNOR DRIVE
RA PD 93756

RING, DRIVEN GEAR SNAP

7

WASHER, FRONT COVER SPACING

h. Oil Pump and Governor.

(1) O Pump BobpY AND COVERS. »

Inspect oil pump gear bores in oil pump body for cuts and scores
~(fig. 126). Also check condition of bushing in bulkhead between the
two sections of oil pump body. Inspect machined surfaces of both oil
pump body covers for nicks and burs. Inspect condition of bushings in
both oil pump bedy covers.

(2) O1L PumMmP AND GOVERNOR DRIVE SHAFT.

Inspect oil pump and governor drive shaft for indications of excessive
wear. Inspect spacing washers on oil pump and governor drive shaft
for indications of excessive wear.

(3) O Pump GEARS.

Inspect all oil pump gears for indications of nicks and burs, Inspect
oil pump driven gear for indications of nicked or worn teeth. Inspect.
fit of oil pump driven gear on oil pump and governor drive shaft. It
should be a light drive fit. A

(4) GOVERNOR OIL DELIVERY SLEEVE.

Inspect governor oil delivery sleeve for indication of scores and cuts
that might allow oil pressure leakage.

(5) GOVERNOR Bopy OIL SEAL RING GAP AND CLEARANCE.

GAGE, feeler :
3 Carefully remove oil seal rings from governor body. Install them in
E “governor sleeve and check ring gap, using a feeler gage. Gap should be
k. 0.0015 inch minimum to 0.0095 inch maximum. Install oil seal fings

on governor body and measure clearance between rings and ring
. grooves in body, using a feeler gage. Clearance should be 0.001 inch

10 0.003 inch.

SHAFT, IDLER GEA

COVER, OIiL PUMP FRONT

SCREW, FRONT COVER TO BODY
KEY, WOODRUFF

BODY, OIL PUMP

GEAR, OIL PUMP IDLER

GEAR, OIL PUMP DRIVE

GEAR, OIL PUMP IDLER’

Figure 126 — Oil Pump and Governor — Disassembled

COVER, ASS'Y, OIiL
PUMP REAR

BOLT, GOVERNOR BODY TO FLANGE
FLANGE, GOVERNOR DRIVE

GEAR, OIL PUMP DRIVE
ASHER, LOCK

TUBE, GOVERNOR OIL
~— ADAPTER, OIL PUMP AND GOVERNOR

—RING, GOVERNOR OIL SEAL

— SLEEVE, OIL DELIVERY
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(6) GOVERNOR VALVE, BoDY, AND DRIVE FLANGE.

Inspect condition of governor valve insofar as possible without re- -
moval. Make sure that governor valve is free enough to fall of its own
weight. Inspect condition of machined surfaces on governor body for
nicks and burs that might cause oil pressure leaks. Inspect governor
drive flange for these conditions.

TRANSFER UNIT

SLEEVE,
REGULATOR PLUG

SCREW, MACHINE

i. Inspection and Repair of Oil Cooler, Hoses, and Lines.

(1) O COOLER.

‘Wash cooler unit thoroughly in SOLVENT, dry-cleaning. After
washing, direct a flow of oil through unit to see that circulation is
unobstructed. Test for leaks by plugging one hose connection, and con- ‘
necting an air hose to the other elbow. Then submerge the unit in B
water and apply light air pressure, watching closely for any bubbles -
which may indicate leakage. Replace clogged or leaking coolers.

(2) HOSE ASSEMBLY.

Hose assemblies may be inspected closely for any cuts which might
weaken and develop leaks. Also the hoses may be tested under water
in a similar manner as that followed to check the cooler although more
air pressure should be used to locate possible high pressure leaks.

(3) LINES. :

Oil cooler lines may be inspected closely for nicks or cracks which
may lead to leaks. Also check lines for any sharp bends or dents which
may cause an oil stoppage.

RA PD 0686
Figure 127 — Installing Regulator Sleeve

Install accumulator oil valve (Z) in its seat in valve body. Position
top cover plate (AA) on valve body and install seven mounting screws
and lock washers, leaving screws loose. NOTE: Do not install round-

head dowel screw.

16. ASSEMBLY OF TRANSFER UNIT COMPONENTS.
a. Equipment.

CLAMP, “C? VISE, with soft jaws (2) INSTALL SHIFT VALVES AND SPRINGS IN VALVE BODY (fig. 122).
HAMMER, light WRENCH, 7 ¢-in. SCREWDRIVER, small
HAMMER, soft : WRENCH, 9% ¢-in. Install shifter valve (EE), shifter valve spring spacer (CC), and
HANDLE, “T,” with %-in. ~WRENCH, box-end, 1}j¢-in. shifter valve springs (O and P) in valve body. Install regulator plug
drive-end WRENCH, box-end, %-in. (R) in regulator plug sleeve (U), and insert entire assembly in valve
INDICATOR, dial WRENCH, deep socket, 1%¢-in. body, compressing shifter valve springs. NOTE: Line up hole in sleeve
PLIERS, snap r. ing, remov-  WRENCH, open-end, %2-in. .3 for machine screw (fig. 127), insert round-head machine screw through
ing, A266329 WRENCH, open-end, %-in. (2) S cover plate, and tighten, making sure that screw enters proper hole
PREES’ arbor o xRENgg" socket, ¥2-in. _ in regulator plug sleeve.
SCALE RENCH, socket, %s-in. '
SCREWDRIVER, small WRENCH. socket-head, set (3) INSTALL ACCUMULATOR AND REAR COVER (fig. 122).
SOCKET, 7z-in.. screw, 3 g-in. . SCREWDRIVER, small
Install accumulator piston ring (C), piston (D), and governor plug
b. Assembly of Control Valve Body (fig. 122). (F) in valve body, being careful when compressing ring on accumulator
(1) INSTALL ACCUMULATOR OIL VALVE. piston. Position rear cover plate (A) on valve body and install seven
SCREWDRIVER, small mounting screws and lock washers.
134 ' 135
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SCREW, MACHINE—  RA PD 8700

VALVE, EXHAUST

Figure 128 — Installing Exhaust Valve

(4) InstALL CONTROL VALVES AND FRONT CoOVER (fig. 122).
SCREWDRIVER, small

Install low servo control valve spring (DD) and low servo control '3
valve (BB) in valve body. Install clutch relay valve (L) in valve body, 1
open end first. Install exhaust downshift valve (M), and then throttle
downshift valve (N) in valve body. Install accumulator springs (E and- :
G) in valve body and accumulator spring locating plug (K) on accumu- 5
lator springs. Position front cover plate (V) over accumulator spring §
locating plug and compress accumulator springs until both the relay 3
valve stop (T) and the accumulator spring locating plug (K) enter 7
their respective holes. Install nine front cover plate mounting screws _'"-:

and lock washers. Tighten screws in top plate.

(5) INsTALL THROTTLE VALVE AsSEMBLY (fig. 122).
SCREWDRIVER, $mall

Install throttle valve assembly, consisting of throttle valve (KK), 1

throttle valve spring (LL), and throttle T-valve (MM) in valve body
1%
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COPPER JAWED VISE ROD, PISTON

NUT, ADJUSTING
PISTON, LOW GEAR SERVO

SCALE RA PD 8709

Figure 129 — Low Gear Servo Piston and Rod in Vise

Position throttle valve stop plate (NN) on valve body and install
two mounting screws and lock washers.

(6) INSTALL Low SERVO ExuausT VALVE (fig. 122).

SCREWDRIVER, small

Install low servo exhaust valve (JJ) and exhaust valve spring (HFH)
in valve body (fig. 128). Lock low servo exhaust valve in place by
installing round-head machine screw in side of valve body. Make sure
that screw enters slot in low servo exhaust valve and that valve
operates freely after screw is installed.

(7) InstaLL MANUAL CONTROL VALVE.

¢. Assembly of Low Gear Servo.
( 1) ASSEMBLE AND ADJUST PISTON ASSEMBLY.
" CLAMP, “C” VISE, with soft jaws
SCALE WRENCH, open-end, %-in. (2)
Install piston ring on piston. Install piston rod in piston. Threaded
end of rod must be toward small end of piston. Place piston rod and
piston in a vise with soft jaws. Yoke end of piston rod should be between
: 127




™ 9-1727D
16

ORDNANCE MAINTENANCE — TRANSFER UNIT FOR LIGHT TANKS
M5, M5A1, AND 75-MM HOWITZER MOTOR CARRIAGE M8

™ 9-1727D
16

TRANSFER UNIT

PISTON

PISTON
ROD, REVERSE SERVO

RA PD 9356

Figure 131 — Reverse Servo Piston and Rod

trude through inside end of body. Place piston rod yoke onto outer

end of piston rod. Make sure pinhole in yoke lines up with pinhole

in rod. Push a new piston rod yoke lock pin through pinhole in yoke

and piston rod. Peen both ends of pin securely, being sure to remove all
play between yoke and rod.

SCALE RA PD 8712

Figure 130 — Checking Piston Rod Adjustment (3) AssEMBLE Low GEAR SERVO.

PRESS, arbor WRENCH, socket-head, set
WRENCH, open-end, Y2-in. screw, 3 ¢-in.

Install three low gear servo apply springs in servo case, seating each
spring on its proper step. Mount low gear servo assembly in an arbor
press and position servo cover and a new gasket on top of servo body
over apply springs. Line up servo cover so that two mounting screw
holes in cover line up with holes in body. NOTE: Two of the long
servo to transfer unit mounting screws may be inserted through cover
and into body as a guide. Put assembly in arbor press and press servo
cover down onto body. Install two servo cover mounting screws and
lock washers. Remove two guide screws, if installed. CAUTION: Small
end of low gear servo piston fits into large boss on inside face of servo
. cover, Use extreme care to see that piston enters cover evenly without
~cocking to avoid damaging parts. Remove low gear servo assembly
- from arbor press.

vise jaw. Install piston rod spring and outer spring seat in small end
of piston on piston rod. Install piston rod spring adjusting nut. Mount
a scale on vise with a C-clamp so that scale protrudes past edge of
piston and ring (fig. 129). Note position of edge of apply piston next
to scale. Grasp piston with both hands and pull outward against piston
rod spring tension until piston bottoms on shoulder of piston rod. Note
position of edge of piston next to scale (fig. 130). Total travel of piston 7
should be 3 inch. Tighten adjusting nut to reduce piston travel and = }
loosen nut to increase piston travel. Install adjusting nut lock nut on 3
piston rod, using a ¥3-inch open-end wrench on lock nut and another on -4
adjusting nut. Tighten lock nut one-third turn after face of lock nut
contacts standard nut. Recheck piston rod spring adjustment and re- 4
move piston and rod assembly from vise. 5

(2) AsseMBLE PISTON AND PISTON ROD ASSEMBLY INTO SERVO
Bobpy. , .
HAMMER, light

Push piston and piston rod assembly into serve body, being careful
to compress piston ring as piston enters body. Piston rod should pro-

11906

d. Assembiy of Reverse Servo.
(1) ASSEMBLE PISTON ASSEMBLY. v
'~ WRENCH, box-end, 1%}¢-in. WRENCH, box-end, ¥%-in.
139 ‘
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BODY, LEVER,
REVERSE SERVO

VALVE, EXHAUST — EXHAUST VALVE, INNER

S~

LEVER, EXHAUST VALVE, OUTER RA PD 8719

Figure 132 — Assembling Exhaust Valve and Levers

Push reverse servo piston on piston rod. Concave side of piston

goes toward hexagonal flange on piston rod (fig. 131). Install piston -

retaining nut on piston rogd on convex side of piston. Tighten nut with a
Y%-inch box-end wrench on nut and a 13j4-inch box-end wrench on
hexagonal flange of piston rod. Install piston ring on piston.

(2) INSTALL APPLY PISTON ASSEMBLY INTO SERVO BobDy.
HAMMER, light
Push piston and piston rod in reverse servo body. Yoke end of rod
should enter servo body first and protrude from inner end of body.
Push piston rod yoke on end of piston rod protruding from inner end
of servo body. Make sure pinhole in yoke lines up with pinhole on
rod. Install a new piston rod yoke lock pin through pinholes in yoke
and rod, and peen over ends of pin. Lubricate thoroughly with OIL,
engine (seasonal grade).
(3) InstALL EXHAUST VALVE AND LEVERS.
PLIERS, snap ring, removing, VISE, with soft jaws
A266329
Mount servo in a vise with soft~jaws, with yoke end pointing down.
Install pin that holds inner exhaust lever to upper end of exhaust
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COVER,
REVERSE SERVO

SPRING, LATCH LEVER
SPRING, PISTON

A roD,
B pisTON

&

i

RA PD 8699

Figure 133 — Installing Reverse Servo Cover

valve and insert slot in lever over pin. Position inner exhaust valve
lever, with exhaust valve attached and over exhaust valve bore in
body, and position outer exhaust valve lever shaft in hole in body (fig.
132). Lower exhaust valve into its bore in servo body, making sure
that relief hole is toward servo body (fig. 103). Hold inner lever in
alinement with shaft and push outer lever and shaft through hole in
body and inner lever. Pinhole in shaft should line up with pin slot
in inner lever. Position pin in hole in shaft and slip ring over it (snap
ring pliers).

(4) INSTALL LATCH LEVER AND SERVO COVER.

WRENCH, deep socket, WRENCH, socket-head, set
11} g-in, ) . screw, 3 ¢-in,
WRENCH, socket, Y2-in. ‘

Install reverse servo piston apply spring in body above piston (fig.
133). Lay latch lever on servo body over piston rod. Long end of latch
lever should be just above inner exhaust valve lever. Install latch lever
spring over top of latch lever and centralize around piston rod. Position
a new reverse servo.cover gasket on servo body. Install servo body cover
over cover gasket on body. NOTE: Cover should be pressed down as
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PLUG, OIL COOLER
BY-PASS VALVE

PLUG, LUBRICATION
CHECK VALVE

SOCKET 7/.\ \
SPRING

JCARRIER

RA PD 9385
Figure 134 — Installing Oil Pressure Regulator Valve -

evenly as possible to avoid misalinement of release latch. Install two
screws and lock washers holding servo cover to body to compress apply
spring (Y%-in. socket wrench or 3¢-in. socket-head set screw wrench).
Install screws evenly. Install acorn nut and new gasket on servo cover
over piston rod (11g-in. deep socket wrench). Push piston rod in and
out a few times to check for any binds. If there is any piston bind when
servo is released, loosen cover screws and readjust position of cover until
piston can be operated freely.

e. :Assembly of Oil Pump and Governor.

(1) INSTALL REAR DRIVE GEAR AND IDLER GEAR INTO OIL PUMP
Bobpy. . :
HAMMER, soft WRENCH, socket, Y%-in,
Install oil pump spacing washer on drive shaft next to speedometer
drive gear (fig. 125). Install oil pump body rear cover on drive shaft.
Install large Woodruff key in rear key slot on drive shaft. Tap rear
drive gear on drive shaft over Woodruff key. Install rear idler gear in
oil pump body. Push drive shaft, thrust washer, drive gear and rear
cover assembly into oil pump body, meshing rear drive gear with rear
idler gear and lining up cover on dowels. Install five cap screws and
lock washers holding oil pump rear cover to oil pump body.
(2) INstaLL FRONT DRIVE GEAR AND IDLER GEAR.
HAMMER, soft WRENCH, socket, l2-in.
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PLATE, SPACER

CARRIER, OIL PUMP & GOVERNOR GASKET RA PD 9365

Figure 135 — Installing Spacer Plate

Install large Woodruff key in center key slot on drive shaft. Tap
front drive gear on drive shaft over Woodruff key into.oil pump body.
Install front idler gear in oil pump body, meshing it with front drive
gear. Install idler gear shaft in housing with slotted end toward front
cover. Position front cover on body, lining up pin in front cover with
slot in front end of idler gear shaft. Push front cover into place over
dowel pins. Install five cap screws and lock washers holding front cover
to oil pump body. ’

(3) INsTALL OiL PUMP AND GOVERNOR DRIVEN GEAR.

HAMMER, soft PLIERS, snap ring, remov-
ing, A266329

Install spacing washer on front end of drive shaft next to oil pump

A Body. Install small Woodruff key in front key slot in drive shaft. Tap
. oil pump and governor driven gear on drive shaft over Woodruff key,

using a soft hammer. Convex side of gear must be toward oil pump
body. Install snap ring that holds oil pump and governor driven gear on
end of drive shaft, using snap ring pliers. .
(4) INsTALL GOVERNOR BoDY.
‘WRENCH, 7 ¢-in.
Position governor body on end of governor drive flange, and install
two mounting screws and lock washers, NOTE: Further assembly of
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GEAR, OIL PUMP DRIVEN

BODY.
GOVERNOR

AL
DIAL INDICATOR RA PD 8714

‘Figure 136 — Checking Governor Body Runout

the governor should not be performed until after the governor runout is
checked as part of the assembly of the carrier.

f. Assembly of Carrier.
(1) INSTALL LUBRICATION CHECK VALVE.
HANDLE, “T,” with 3j-in. SOCKET, %s-in.
drive-end
Install lubrication pressure check valve (fig. 134) in oil pump and
governor carrier. Install check valve spring and plug, using a T-handle
with a 3-inch’square drive-end.
~ (2) InstaLL OIL COOLER BYPASS VALVE.
HANDLE, “T,” with ¥-in. SOCKET, 73-in.
drive-end
Install oil cooler bypass valve (fig. 134) in oil pump and governor
carrier. Install bypass valve spring and plug, using a T-handle with a
33-inch square drive-end.
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GEAR, OIL PUMP DRIVEN

FLANGE,
GOVERNOR DRIVE

DIAL INDICATOR RA PD 8713
Figure 137 — Checking Governor Drive Flange Runout

(3) INsTALL OIL PRESSURE REGULATOR VALVE.
WRENCH, socket, 7a-in.

_Install oil pressure regulator valve in end of carrier. Install regulator
valve spring and guide pin in back of valve, allowing spring to protrude
from end of carrier. Position regulator valve acorn plug on outer end of
valve spring, compress spring and install acorn plug in carrier (7s-in.
socket wrench) (fig. 134).

(4) INSTALL SPACER PLATE.

WRENCH, socket, Y2-in,

Install a new carrier spacer plate gasket on inside face of carrier (fig.
135). Install carrier spacer plate on carrier gasket. Install two cap screws
and lock washers holding spacer plate to carrier, using a %2-inch socket
wrench.

(5) InstALL OIL PUMP AND GOVERNOR ASSEMBLY.

WRENCH, socket, Y2-in. ~
Position oil pump and governor assembly on carrier spacer plate and
install five cap screws and lock washers. .
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(8) INSTALL GOVERNOR SLEEVE.
WRENCH, 7 ¢-in. WRENCH, % ¢-in.
Reinstall governor body, if removed, as explained in paragraph e (4)
above. Slide governor oil delivery sleeve over end of governor assembly,
" making sure that chamfered end of sleeve goes on first. Be very careful
not to damage the oil rings on the governor body. Install adapter and oil

tube on governor delivery sleeve and attach to carrier spacer plate with
" two cap screws and lock washers (%¢-in. wrench).

ROLLERS
(NEEDLE BEARING)

2 17. ASSEMBLY OF TRANSFER UNIT.

a. Equipment.

CARRIER, DIRECT DR RA PD 9345

Figure 138 — Loading Pinion Needle Bearings

(6) CHECK GOVERNOR RUNOUT.

CLAMP, “C” INDICATOR, dial

Mount a dial indicator on the carrier with the indicator spindle touch-
ing the governor body at the outer ring band (fig. 136). Set indicator
needle at “ZERO” and rotate governor body by turning oil pump driven }
gear. Total runout should not exceed 0.0025 inch. If it does, perform 8
step (7) below; otherwise proceed directly to step (8), below. i

(7) CorrECT GOVERNOR RUNOUT.

CLAMP, “C” WRENCH, socket, Y2-in.
INDICATOR, dial WRENCH, 7¢-in.

If runout of governor body exceeds 0.0025 inch, remove governor
body from drive flange and reinstall after turning 180 degrees from
Previous position, and again check runout. If runout still exceeds 0.0025
inch, again remove governor body and mount dial indicator with spindle
touching face of governor drive flange (fig. 137). If runout of drive
flange is less than 0.0005 inch, replace governor body; if runout exceeds E
0.0005 inch, replace drive flange and shaft assembly.
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ARBOR, needle bearing load-
ing, A226519

BLOCK, 3-in.

CHISEL

COMPRESSOR, piston ring

'DRIFT, brass

DRIVER, idler gear bearing,
A266514

DRIVER, main shaft roll-
er bearing, outer race,
A266516

GAGE, low and reverse
transit band adjusting,

- B226839

HAMMER.

HAMMER, light

HAMMER, soft

HOIST

HOOK, clutch and drum as-
sembly, lifting, A266513

INSTALLER, transfer unit
cover oil ring, B248234

PIN, guide, clutch and drum
assembly, A266517

PRESS, arbor

PUSHER, driven gear,
B226840

PUSHER, oil seal, A293103

REPLACER, input shaft oil
seal, A293103

SCREWDRIVER
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SOCKET, 74¢-in.

SOCKET, Yz-in.

SOCKET, %-in.

SOCKET, ¥s-in.

SOCKET, 1Y%-in.

SOCKET, 113g-in.

WRENCH, deep socket,
11/16-in.

WRENCH, deep. socket,
1Y4-in,

WRENCH, open-end, Y2-in.
(2)

WRENCH, open-end, 134 ¢-in..
- WRENCH, open-end, 1%s-in.

(2)

WRENCH, open-end, 115 g-in.

WRENCH, socket, Y2-in.

WRENCH, socket, 9 -in.

WRENCH, socket, %-in.

WRENCH, socket, %-in.

WRENCH, socket, 1V-in.

WRENCH, socket, 1Y4-in.

WRENCH, torque, 0 to 25
ft-lb .

WRENCH, torque, 0 to S0
ft-1b

WRENCH, torque, 0 to 100
ft-1b

WRENCH, torque, 150 to
200 ft-1b .
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1 MAINSHAFT PILOT BEARING
i/ DRIVER, TOOL NO. A-266516/ ‘

SHAFT,
OuTPUT

RACE, MAINSHAFT
PILOT BEARING

B RA rb 8687
Figure 139 — Installing Main Shaft Bearing Pilot Race

b. Assemble Drum and Gear Assembly.
(1) INSTALL PLANETARY PINIONS IN OUTPUT SHAFT.

ARBOR, needle bearing ~ HAMMER, soft
loading, A266519

Place planetary needle bearing loading arbor in planetary pinion and
load needle bearings around arbor, one at a time, until all 21 bearings
are in pinion; lock bearings in pinion by twisting them with palm of
hand (fig. 138). NOTE: Coat needle bearings and bore of gear with a
film of PETROLATUM to facilitate installation. Place pinion thrust
washers on arbor next to pinion and place assembly in carrier, lining it
up so that pinion pin can be entered on side away from output shaft,
thus forcing arbor out toward shaft end of assembly. Line up cotter key
hole in pinion pin with hole in carrier; tap in pin, using a soft hammer,

148

T™ 9-1727D
17

TRANSFER UNIT

ARBOR PRESS

RA pb 9392
' Figure 140 — Installing Output Shaft Bearing

forcing out arbor as pin is installed. Install a new cotter key through

etary pinions in output shaft carrier.
(2) INsTALL MAIN SHAFT PrLor BEARING RACE. '
DRIVER, main shaft roller HAMMER
bearing, outer race, A266516
Place output shaft on square blocks over hole in work bench. Install

" main shaft pilot bearing outer race in rear end of output shaft, using

special 'driver (fig. 139). NOTE: End of race which is stamped .w.ith
part number must be to outside. Install pilot bearing outer race retaining
ring in output shaft.

(3) INSTALL OUTPUT SHAFT BEARING. '

PRESS, arbor

Place output shaft bearing on bed of arbor press so that inner race
contacts press. Position output shaft over bearing and install a round
bar large enough to contact carrier and small enough to clear pinion
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carrier and pinion shaft. Repeat these steps to install other three plan-
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ROUND BAR

SUPPORTING BLOCKS DRIVE

SHAFT, OUTPUT

RA PD 9393
Figure 141 — Installing Oil Pump Gear

teeth (fig. 140). Press output shaft through bearing until bearing con-
tacts shoulder on carrier.

(4) INsTALL OIL PUMP GEAR AND SLEEVE.
PRESS, arbor HAMMER

Tap Woodruff key for oil pump gear and sleeve into slot in output |

shaft (h.afnmer). Place oil pump gear and sleeve on bed of arbor press,

and position output shaft over sleeve so that slot in sleeve lines up with

kbey on shaft. Press output shaft down until sleeve contacts output shaft
earing, ‘

(5) INSTALL PLANETARY PINIONS IN DiRECT DRIVE CARRIER.

Install planetary pinions in direct drive carrier in' same manner as ]

for out.put shaft, as explained above in step (1). Drive pinion pins in
from pinion end (toward internal gear) (fig. 142). -
(6) INSTALL OUTPUT SHAFT.
BLOCK, 3-in,
Support brake drum on blocks on bench over hole for output shaft.
Lower output shaft and front planetary assembly into brake drum so
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—WASHER, RETAINING

i

PIN, PLANETARY PINION

RA PD 9394

PINION — CARRIER, DIRECT DRIVE

Figure 142 — Installing Pinion Pin in Direct Drive Carrier

that output shaft protrudes through hole in bench. Install main shaft
pilot roller bearing in output shaft.

(7) INSTALL DIRECT DRIVE CARRIER.

Lower direct drive carrier into place, meshing internal gear with
front planetary pinions (fig. 143).

(8) INSTALL MAIN SHAFT. _

Install main shaft bearing on main shaft, using an arbor press if neces-
sary. Install main shaft through direct drive carrier, carefully meshing
center gears on shaft with front and rear planetary units (fig. 144).
Make sure main shaft bearing is seated in direct drive carrier and install
bearing retainer ring (fig. 145).

(9) InstaLr CLUTCH DRUM INTERNAL GEAR.

Install clutch drum internal gear over main shaft in brake drum,

“locating gear on two dowel pins in brake drum and meshing internal

gear with rear planetary pinions in direct drive carrier. Tap internal
gear, using a soft hammer, to make sure that it is firmly seated in drum
(fig. 146). :
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CARRIER, DIRECT
DRIVE

DRUM, BRAKE

A s
SHAFT, MAIN

RING l

Fjl'gure 143 — Installing Direct Drive Carrier

RA PD 8701

(10) AsseMBLE CLUTCH DrRuM.

HAMMER, soft WRENCH, socket, 9¢-in.

' Position clutch cover on clutch drum so that arrows on each part
line up (fig. 147) and install six screws holding cover to drum. Install
cl}.ltch drum bearing in clutch drum by tapping outer race of bearing
with a soft hammer. Make sure bearing is driven in evenly so as not to
wedge.it in drum. Position bearing retainer in drum and install four
mounting screws and lock washers (fig. 148). Install the six clutch

pl.stons in the bores, exercising particular care while compressing clutch
piston  rings.

(11) INsTALL CLUTCH PLATES.

PIN, guide, clutch and drum assembly, A266517

.Install_ clutch hub on main shaft inside rear internal gear. NOTE:
Q1lh91es in cl}1tch hub must point toward output shaft. Install two guide
pins in opposite clutch drum mounting scréw holes in brake drum, finger-
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g
SHAFT,
MAIN

BEARING,
MAIN SHAFT

CARRIER,
DIRECT DRIVE °

DRUM, BRAKE

RA PD 8705
Figure 144 — Installing Transfer Unit Main Shaft

tight. Check clutch plates to see that there are 11 bronze and 10 steel
plates. Install bronze and steel clutch plates alternately over guide pins,
starting with a bronze plate first. Make sure steel clutch plates are in-
stalled so that the concave side of plate faces the connector unit end of
the transfer unit or toward the rear of the vehicle. NOTE: All the
later units and spare parts have the word “REAR” etched on the con-
cave side of the plate (fig. 149). Square holes in steel plates should be
over guide pins. CAUTION: Lubricate each plate as it is installed.

(12) INSTALL CLUTCH PRESSURE PLATE.

Install six clutch release springs and release spring guide pins in
spring holes in brake drum (fig. 150). Install clutch pressure plate

_over top bronze clutch disk, making sure clutch release springs seat

in pockets in clutch pressure plate (fig. 151).
(13) ASSEMBLE CLuTcH DRUM TO BRAKE DRUM.
WRENCH, open-end, ¥2-in. WRENCH, torque, 0 to 50
WRENCH, socket, %-in. . ftlb
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SHAFT, MAIN -

TRANSFER UNIT

DRUM, CLUTCH COVER, CLUTCH DRUM

RING

CARRIER,
DIRECT DRIVE

ALIGNMENT ARKS RA PD 8887

DRUM, BRA RA PD 8717 Figure 147 — Installing Clutch Cover on Drum

a | ~ Figure 145 — Installing Main Shaft Bearing Snap Ring

RETAINER

DRUM, CLUTCH-  BEARING, CLUTCH DRUM RA PD 9334 ;

SHAFT, MAIN DRUM, BRAKE RA PD 9341

Figure 148 — Installing Clutch Drum Bearing Retainer ST

Figure 146 — Installing Clutch Drum Internal Gear . 155 o A
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GUIDE PINS, TOOL NO. A-266517 OTOR CARRIAGE M8

T

v
PLATE, CLUTCH DRIVEN RA PD 8703
HUB, CLUTCH DRUM PLATE, CLUTCH DRIVE

Figure 149 — Installing Clutch Plates

‘ 7 . v . PIN, CLUTCH
— i § -RELEASE SPRING

SPRING, CLUTCH RELEASE

RA PD 9338

Figure 150 — Installing Clutch Guide Pins and Springs
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GUIDE PINS, TOOL NO. A-266517

PLATE, CLUTCH PRESSURE

DRUM, BRAKE COVER, CLUTCH
DRUM, CLUTCH—

SPRINGS, CLUTCH RELEASE BOLTS, CLUTCH DRUM RA PD 8704

Figure 151 — Clutch Pressure Plate Installed

Install clutch drum over clutch pressure plate and clutch disks, mak-
ing sure to aline holes in drum over guide pins. Install four clutch drum
to brake drum mounting bolts and lock washers finger-tight. Remove
two guide pins A266517 from brake drum. Install other two boits and
lock washers holding clutch drum to brake drum. Tighten all six clutch
drum bolts to 35 foot-pounds only (fig. 152). Recheck each screw twice.
Bend up tangs on lock washers. Install lock ring on main shaft behind
rear end of clutch bearing inner race.

c. Assemble Units into Transfer Case.
(1) INsTALL IDLER GEAR BEARING.
DRIVER, idler gear bearing, HAMMER, light
A266514

Install oil pump and governor idler gear bearing in idler gear by
placing the gear over the jaws of a vise (jaws open) and driving in
bearing, using the special driver. CAUTION: The numbered side of the
bearing must point toward the driver (fig. 153). Drive bearing in
until it is flush with both sides of gear.
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BOLT

SOCKET, %

‘TORQUE WRENCH

¥

"\‘\

DRUM, BRAKE  RA PD 9395

b

DRUM, CLUTH

WASHER, LOCK

Figure 152 — Installing Clutch Drum on Brake Drum

(2) INsTALL OIL Pump IDLER GEAR.
WRENCH, open-end, ¥2-in. (2)
Position oil pump and governor idler gear in transfer unit case with
a steell 0.:.h.rust wa§her on each side of idler gear. Push idler gear shaft
1t:1to position, making certain that bearing surface of shaft passes through
o%t:lﬁ t.hrust ‘washers. NOTE: Idler gear should have 0.004 inch to
X inch end-play. In§ta11 idler gear shaft set screw lock plate, set
screw, and 'lock nut, using a Ys-inch open-end wrench. While holding
Zzt nscrew t\;vllth 1;ne Y5-inch open-end wrench, tighten set screw lock nut,
ing another Y;-inch open-end wrench. Install 1 i ,
and sorew (B 60> all lock wire through plate
(3) INSTALL OIL PUMP INTAKE SCREEN.
WRENCH, open-end, Y-in.
Install oil pump intake screen and i
. cover in transfer unit ;i
Amountmg screw and lock washer (Y%-in, wrench). rit cases Install
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RO,
~=—DRIVER, TOOL NO. A266514

GEAR, IDLER

COPPER VISE JAWS

RA PD 9396

- Figure 153 — Installing Idler Gear Bearing

(4) InstaLL Low GEAR BAND.
WRENCH, socket, ¥4-in.

Lower band and clevis assembly into case. Slide low gea
into clevis on band, and install pin through lever and support on transfer-
unit case. Install three mounting screws and lock washers, tightening
to 80 to 85 foot-pounds (fig. 154).

(5) INSTALL REVERSE BAND.

Lower reverse band and clevis assem
clevis and line up hole in lever with hole in transfer unit ca
lever shaft holding band so that it does not cock and bind shaft. Install
plug and a new gasket over lever shaft (fig. 59).

(6) InsTALL OIL LEVEL GAGE IN TRANSFER UNIT CASE.

(7) INSTALL DRUM AND GEAR ASSEMBLY.

HOIST HOOK, clutch and drum as-
sembly, lifting, A266513

Install lifting hook on rear end of main shaft on drum and gear
d lock in place with main shaft nut installed ﬁngerftight.
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WRENCH, torque, 1-100 ft-lb
r band lever

biy into case. Work lever through
se. Install

assembly an
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SCREWS, SUPPORT
WRENCH - | MOUNTIN

TORQUE
et h"

BAND, LOW e
OW GEAR SUPPORT -/ SOCKET, 3" 9397

Figure 154 — Tightening Low Gear Band Support

Attach hoist to hook and raise entire drum and gear assembly up over
transfer unit case. Lower drum and gear assembly slowly into transfer
unit case, making sure that there is perfect alinement between drum and
gear assembly and bands in transfer unit case. Reach in through oil
pump and governor carrier mounting hole and guide drum and gear
assembly. Also hold up two brake bands so that they do not wedge drum.
CAUTION: It is essential that this part of assembly be handled very
carefully so as not to damage babbitt bearing in brake drum while
lowering drum assembly onto bearing support in front end of transfer
unit case. Remove chain hoist and lifting hook from main shaft.

(8) INSTALL SPEEDOMETER DRIVEN PINION.
WRENCH, deep socket, 1V4-in.

Install speedometer driven pinion and support in transfer unit case.
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HOIST

DRUM & CLUTCH

LIFTING HOOK ,
TOOL NO. A266513 7%

COVER, CLUTCH

DRUM, CLUTCH DRUM, BRAKE

RA PD 8724

* Figure 155 — Installing Drum and Gear Assembly

(9) INsTaLL REAR COVER.

HAMMER, soft INSTALLER, transfer unit

cover oil ring, B248234

Install transfer unit rear cover gasket on dowel pins of transfer unit
case, making sure that all oilholes line up. Position ring installer through
three holes on cover and over rings (fig. 156), and place cover over
main shaft and dowels. Keep the cover alined as closely as possible with
case, and push it down onto case, tapping in place with a soft hammer
if necessary. Pull installer out of cover. It will be partially pushed out
as the installation is completed.

(10) INSTALL MAIN SHAFT SPACER.

COMPRESSOR, piston ring
Install main shaft spacer, using a standard piston ring compressor to
compress oil rings. The beveled end of main shaft spacer extends inside
transfer unit case (fig. 157).
d. Install Connector Gears and Case.
(1) INsTALL CONNECTOR GEARS.
HAMMER, soft PUSHER, driven gear, B226840
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RING INSTALLER TOOL

GASKET

e i v
COVER, TRANSFER UNIT CASE, REAR
RA PD 9383

Fi‘gur'e 156 — Installing Rear Cover

SPACER,
MAINSHAFT

SHAFT, MAiN

COVER,
TRANSFER
UNIT CASE

] " RA PD 8708
Figure 157 — Installing Main Shaft Spacer
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TRANSFER UNIT
3
N
AL [~ GEAR, CONNECTOR,
CoNNECIOR PR
R
COVER, TRANSFER
T . B- ;
OOL NO. B-226840 UNIT CASE

RA PD 8752

Figure 158 — Installing Connector Driven Gear

Install connector unit driven gear on splines on main shaft, using
pusher (fig. 158). NOTE: The side of gear where splines are visible in
gear hub goes up or to rear of transfer unit. Coat connector unit drive
gear front bearings with heavy oil and install bearings on connector
unit drive shafts, tapping in place with a soft hammer (fig. 159). Install
connector unit drive gears and bearings in transfer unit rear cover,
meshing the gear teeth with the driven gear in the cover. Coat spline-'

. ways of gears with heavy OIL, engine, SAE 30, before installation.

(2) InsTALL CONNECTOR GEAR CASE.
CHISEL SOCKET, 113g-in.
HAMMER WRENCH, open-end, 11%¢-in.
HAMMER, soft . WRENCH, torque, 150 to 200-ft-1b
SOCKET, 5s-in. WRENCH, torque, 0 to 100-ft-Ib

Install connector gear case gasket on dowel pins in transfer unit rear.
cover. Install outer bearings for two connector drive gears and driven
gear by tapping into case. Install case on dowel pins in rear cover and
tap on edges to seat properly. Install 12 (4 long and 8 short) screws
and lock washers that hold connector gear case to transfer unit rear
cover, tightening to 50 to 55 foot-pounds. Install connector driven gear
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-

e,

BEARING

RA PD 9398

Figure 159 — Installing Connector Drive Gear Bearings

washer, lock plate, and retaining nut on main shaft (fig. 161). Tighten
nut to 150 to 175 foot-pounds. NOTE: To hold main shaft stationary,
install one universal joint yoke on one drive gear and hold with a,
118 ¢-inch open-end wrench. Bend one or two tangs on connector driven
gear retaining nut lock plate up around nut.

(3) INSTALL CONNECTOR GEAR CASE COVER.

HAMMER, light WRENCH, socket, %3-in.
REPLACER, input shaft oil WRENCH, torque, 0 to 100-
seal, A293103 ) ft-1b

Install spacers over connector drive gear shafts with chamfered side
upward (fig. 161). Install new connector drive gear oil seals in connector
case cover, using oil seal replacer A293103 (fig. 162). Install connector
gear case cover gaskets (same number as removed), making sure oil-
hole for main shaft is not covered up by installation of gasket (fig. 163).
Install 12 mounting stud nuts and lock washers holding connector gear
case cover to case, tightening to 50 to 55 foot-pounds.
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BEARING, REAR, CONNECTOR UNIT DRIVE SHAFT

. —CASE,
;{{ CONNECTOR
s UNIT

—BEARING, REAR,
MAIN SHAFT

£ GEAR, CONNECTOR UNIT DRIVEN RA PD 9322

GEAR, CONNECTOR UNIT DRIVE

/

Figure 160 — Installing Connector Gear Case

INSTALL UNIVERSAL JOINT YOKES. .
@ HAMMER, light

HISEL '
ICJRIFT brass WRENCH, socket, 1V4-in.
HAMM,ER ' . WRENCH, torque, 150 to 200 ft-Ib

onnector drive gear shafts, using a

Install universal joint yokes on ¢ e el o

i i hubs of yokes.
hammer and a brass drift applied to :
parallel. Install new yoke retaining nuts and washers, and tighten them

to 200 foot-pounds. Stake universal joint yoke retaining nuts lightly to

connector drive gear shafts, using a chisel and light hammer.

e. Install Components on Top of Case.

(1) InsTALL CONTROL VALVE Boby.

EWDRIVER
zgléKET 7/ g-in. WRENCH, torque, 0 to 25-ft-Ib

Install gasket and top spacer plate (fig. 164) on ‘fo'p face of translfer
unit case, making sure that all holes line up. Position control valve

165

SOCKET, Y2-in.
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S\PACER, CONNECTOR GEAR SHAFT .

TRANSFER UNIT

OIL SEAL REPLACER
TOOL NO. A-293103 {

SHAFT, CONNECTOR DRIVE GEAR

IL SEALS, Ny
UNIVERSAL JOINT YOKE o/

COVER, CONNECTOR
U

G

&

NUT, MAIN
SHAFT
WASHER, LOCK
Gl
¥ \\ . 2 N\
L s .
b ‘ :
e RA PD 8750
CASE, CONNECTOR GEAR RA PD 9319 } l

justi le.

pin in reverse band lever with open end of hook toward ad]ustmgsl'(::vo

Install low and reverse transit band -afijustmg gz;ge on reverse .
i 1 into threaded end of reverse servo

by turning power screw of too . P

] i fig. 166). Tighten pressure

rod through hole in servo cover ( Tight o
il i over. This will draw servo

tool until it contacts reverse servo ¢ oy e
i i hat boss on servo enters the bore

into transfer unit case. See t i ok

t holes line up. Install six screws
case evenly and that gaske ' ' .
washers holding reverse servo to transfer unit case (%2-in. wrench)
Remove low and reverse transit band adjusting gage.

body on transfer unit case spacer. Install five control valve body mount-
ing screws, tightening to 10 to 12 foot-pounds. Make sure that manual
control valve is in place and install control valve body cover and a new
gasket on transfer unit case (fig. 165). Remove sight plug from control
valve body cover and check to see that button on end of selector lever
shaft engages neck on end of manual control valve. Reinstall plug.
Install nine short and three long control valve body cover mounting
screws and lock washers, tightening screws to 15 to 18 foot-pounds. -

(2) INSTALL REVERSE SERVO.

GAGE, low and reverse transit SCREWDRIVER
band adjusting, B226839 WRENCH, socket, 15-in.
While supporting reverse band at rear, reach in through reverse servo
mounting hole with a metal hook and pull clevis pin on reverse band
lever out toward adjusting hole. Hook lever under sleeve at end of band
by forcing band around drum. Hold band and lever in position, using
a screwdriver, through adjusting hole. Install gasket over reverse servo
body and insert reverse servo in case, placing yoke of reverse servo over

166

(3) InstALL Low GEAR SERVO.

GAGE, low and reverse
transit, band adjusting,
B226839 .

Install low and reverse transit band adjusting gage through hc1>1<? ‘1:;
top cover of low gear servo turning end of pressure scfre'w on toot 1?
threaded end of piston rod. Tighten pressure nut until it contac Z ::)lp
cover of low gear servo. Install low gear servo gasket on. servo c; z
and place servo in mounting hole in transfer unit case. Line up serv

1A7

~ WRENCH, socket, Y2-in.
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' COVER, CONNECTOR GEAR CASE NUT, MAIN SHAFT
SPACER WASHER, LOCK

SHAFT; CONNECTOR UNIT DRIVE GEAR

RA PD 9318

Figure 163 — Oil Seals and Gaskets in Connector-Gear Cover

body mounting screw holes with holes in case and see that yoke on
end of low gear servo piston rod is turned so that open end of yoke is
away from low gear band. Hook low gear servo piston rod yoke into
pin on actuating lever with open end of hook toward adjusting hole.
NOTE: Wrap in low gear band to facilitate installation of servo. Tighten
pressure nut on gage, and at the same time push servo into transfer unit
case (fig. 167). When servo is drawn up close enough to transfer unit
case, install six mounting screws and lock washers. Remove low and
reverse transit band adjusting gage and install screw in top cover.

(4) INSTALL ADJUSTING PLUG AND COVER.
WRENCH, deep socket, 11{¢-in. WRENCH, socket, Yh-in.
Install reverse servo adjusting plug and copper gasket (114¢-in. deep
socket wrench). Install new gasket for low gear servo adjusting cover;
install cover and mounting screws (¥2-in. socket wrench).

(5) INsTALL OI1L PUMP AND GOVERNOR CARRIER ASSEMBLY.
WRENCH, socket, 9% g-in.
168

MRS
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PLATE, SPACER,

X'CASE, TRANSFER UNIT RA PD 9314

Figure 164 — Transfer Unit Spacer and Gasket

COVER, VALVE BODY — ™ ™
BODY, OIL CONTROL VALVE

VALVE, MANUAL

GASKET

Figure ]65 — lnsfallingfg;nfrol Valve Body Cover

RA PD 9312
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TOOL NO. B226839

i

SERVO, REVERSE ADJUSTING HOLE"

RA PD 9399
Figure 166 — Installing Reverse Servo

Install a new gasket on oil pump and governor carrier assembly, and
position carrier on transfer unit case, meshing speedometer driven gear
and oil pump idler gear (fig. 168). Be sure holes in cover line up with
dowels in case. Install 14 screws and lock washers that hold carrier to
transfer unit case. A

(6) INSTALL SHIFT LEVER AND SELECTOR

WRENCH, V;-in, WRENCH, 113-in.

Install two screws holding selector to transfer unit case (Y4-in.
wrench). Install poppet and poppet spring in shift lever (fig. 169).
Slide shift lever through selector so. that poppet on lever contacts
underside of selector. Place spring washer over boss on transfer unit
case, then heavy fldt washer, and install pivot pin through selector
lever and into case (fig. 170), tightening with 1%-inch wrench.

(7) INSTALL BRAKE BAND LUBRICATION TUBE.

WRENCH, socket, 1%-in.

Install steering and brake band lubricating tube on front face of
transfer unit case. Install steering and brake band Iubricating tube
retaining screw and lock washer.

170
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TOOL NO. B226839

SERVO, LOW GEAR

RA PD 9400

Figure 167 — Installing Low Gear Servo

f Assemble Drive Pinion End of Transfer Unit.
(This operation is covered in paragraph 18 d.)

g. Assembly of Oil Cooler Unit, and Lines.
(1) AssemBLE OiL COOLER UNIT.
WRENCH, open-end, 1%¢-in.
Install connector (fig. 21) on elbow at rear end of oil cooler.
(2) AsseMmBLE OIL COOLER LINES.
WRENCH, open-end, 1%-in. (2) -
The upper front oil cooler line is assembled to the transfer unit-to-
oil cooler rear hose line by means of a union, two sleeves and two

nuts (fig. 21). The lower front oil cooler line ts assembled to the
transfer unit-to-oil cooler front hose in the same manner.

18. INSTALLATION OF TRANSFER UNIT. .
a. Tt is necessary when installing a transfer unit in a ve_hlcle first to
assemble the transfer unit to the controlled differential inasmuch as

17
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these two units are always removed or installed as one operation. The
procedure covering this is given in the following paragraphs.

b. Equipment.

DOWELS

CHISEL _

FIXTURE, track connecting,
B248215

HAMMER, light

HOIST

PLIERS

PLIERS, side-cutting

PRUSSIAN BLUE

PRYBAR

PUNCH, brass

PUSHER, pinion, B226794

SLING, controlled differen-
tial and transfer unit,
C105885

SLING, front deck, engine
roof and gun turret,

WRENCH, open-end, 74 ¢-in.
WRENCH, open-end, ¥2-in,
WRENCH, open-end, % g-in.
WRENCH, open-end, ¥-in.
WRENCH, open-end, %z-in.
WRENCH, vpen-end, 1%¢-in.
WRENCH, open-end, 11% ¢-in.
WRENCH, socket, 7% ¢-in.
WRENCH, socket, Y2-in. -
WRENCH, socket, % g-in.
WRENCH, socket, ¥z-in.
WRENCH, socket, ¥4-in,
WRENCH, socket, 73-in.
WRENCH, socket, 15 ¢-in.
WRENCH, socket-head set
screw, g-in.

B226796 WRENCH, socket-head set
o SLING, transfer unit, screw, ¥ ¢-in.
CARRIER, OIL PUMP & GOVERNOR RA PD 9291 B226795 WRENCH, socket-head set
Fiqure 168 — | . . SOCKET, 1% ¢-in. screw, Y4-in.
g nstalling Oil Pump and Governor Carrier SOCKET, 2-in. WRENCH, spanner, B226891
' WRENCH, deep socket, WRENCH, torque, 100 to 200
13 g-in. ft-1b

WRENCH, open-end, ¥3-in.

¢. Selection of Transfer Unit Pinion Shims. Before installing the
transfer unit on the controlled differential, it is necessary to determine
the correct sizes of transfer unit drive pinion shims required. If the
same pinion is installed, the original pinion shims may be installed, if
they are in good condition. If a new pinion is installed shims must be
checked and a new differential ring gear must be installed, as the
ring gear and pinion are furnished in matched sets.

POPPET

SPRING

(1) MEASUREMENTS REQUIRED. Inasmuch as the backlash between
the transfer unit pinion and the controlled differential ring gear depend
partially upon the pinion shims behind the pinion, a number of measure-
ments are required. These include the distance from the centerline of
the controlled differential ring gear to the rear face of the differential
housing; the distance from the front face of the transfer unit to the
bottom of the pinion bearing counterbore; the thickness of the pinion
bearing; and the cone distance of the pinjon itself. To determine proper
pinion shim thickness, proceed as follows:

173

LEVER

RA PD 9309

" Figure 169 — Installing Selector Lever Poppet and Spring

179
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WASHER, SPRING
WASHER, PLAIN

RA PD 9308

Figure 170 — Installing Selector Lever

(a) Distance from Centerline of Controlled Differential Ring Gear
. to Rear Face of Differential Housing. Record pinion shim code number
for distance from centerline of controlled differential ring gear to rear
face of differential housing. This shim code number (0.0125” to 0.0225")
is stamped on differential housing just above rear face where transfer
unit mounts and directly above transfer unit pinion (fig. 171). NOTE:
The actual distance (9.5575” to 9.5675") is also stamped just above -
pinion shim code number.

(b) Distance from Front Face of Transfer Unit to Bottom of Pinion
Bearing Counterbore. Record pinion shim code number for distance
from front face of transfer unit, which contacts controlled differential,
to bottom of pinion bearing counterbore. This code number (0.000” to
0.010") is stamped on top of transfer unit case just ahead and to the
right of the low gear servo. NOTE: The actual distance (0.156" to
0.166") is also stamped next to the pinion shim code number.

(¢) Distance from Rear Face of Pinion to Center Line of Con-
trolled Differential Ring Gear. Record pinion shim code number for

T™ 9-1727D
18
TRANSFER UNIT

CODE NUMBER, RING GEAR
TO DIFFERENTIAL FACE \

CODE NUMBER, —__ -

TRANSFER UNIT
COUNTERBORE

PINION SHIMS & &

CO/DE NUMBER, PINION ¥

CODE NUMBER, =
PINION BEARING D

RA PD 8753

Figure 171 — Selecting Pinion Shims

distance from rear face of pinion to center line of controlled differential
ring gear. This code number (0.000" to 0.010") is etched on front end
of transfer unit pinion and is preceded by the letters “CD”, :

(d) Thickness of Pinion Bearing. Record pinion shirrfl code nux,x,1be.er
for thickness of pinion bearing. This code number (0.000” to 0.005") is
etched on inner race of bearing. NOTE: The a;tual thickness (2.1825
to 2.1875") is also etched on bearing.

(e) Determine Thickness of Pinion Shim. Add the four measure-
ments obtained in steps (a), (b), (c¢), and (d) above. The answer. is
the thickness of the pinion shim required. NOTE: When. selecting
shims to obtain this total thickness always install shim which comes
closest to total of pinion shim code numbers.

d. Installation of Transfer Unit on Controlled Differential.

(1) AsSEMBLE PINION AND BEARING ASSEMBLY. ‘
CHISEL WRENCH, open-end, 118¢-in.
HAMMER "WRENCH, spanner, B226891

Select prbper sizes of pinion shims and slip shim or shims over rear

end of transfer unit pinion. Install pinion bearing over rez?r e\nd. of
pinion and push firmly into place on pinion behind pinion shims
175
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PINION, DRIVE

= N\_BEARING

P RA PD 9401
Figure 172 — Installing Pinion Bearing

BEARING —

NUT, LOCK (SPANNER)

PINION "WASHER, LOCK
. RA PD 9307
Figure 173 — Pinion Bearing Spanner Nut and Lock Plate

176

™ 9-1727D
18

TRANSFER UNIT

PINION, DRIVE

BEARING, PlN!ON

//lflll ;7/“/””;{,(,

i

PUSHER, TOOL NO. B226794 QA PD 8755

Figure 174 — Installing Pinion

(fig. 172). Install a new pinion bearing spanner nut lock plate on rear end
of pinion just behind pinion bearing and install pinion bearing spanner
nut on pinion finger-tight (fig. 173). Push pinion and bearing assembly
onto output shaft with gear end of pinion toward transfer unit. Hold
output shaft stationary by installing a 1154 6-inch open-end wrench on
a universal joint yoke and tighten spanner nut, using wrench B226891.
Remove pinion from output shaft. Bend locking tangs of spanner nut
lock plate up over spanner nut.

(2) INSTALL PINION ASSEMBLY ON OUTPUT SHAFT.
" PLIERS SOCKET, 2-in.
PUSHER, pinion, B226794 WRENCH, open-end, 115/ g-in.
SOCKET, 1%6-in. WRENCH, torque, 100 to 200-
ft-1b

Push pinion, pinion bearing and spanner nut asse;mbly on front end
of transfer unit output shaft as far as it will go with gear end of pinion
away from transfer unit, engaging splineways of pinion with splines on
output shaft. Install pusher B226794 on output shaft, tightening pres-
sure screw of tool on output shaft finger-tight. Push transfer unit
pinion into place on output shaft by tightening T-handle (fig. 174).
Install pinion retaining nut and flat washers on front end of output
shaft, tightening to 200 foot-pounds minimum (fig. 175). NOT E: Hold
177
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PINION, . SPIRAL DRIVE

WASHER, PINION .
RA PD 9304

Figure 175 — Pinion Retaining Nut and Washer

o . .
p;;tfil;; :ha1f1t5/fr?mhturn1ng while installing pinion retaining nut by
716-1nch open-end wrench over one of th i joi
yokes at input end of transfer uni ini Cining e oot
it. Install pinion retaini
key. Position output shafi i i o face of troter
t bearing retainer on front f
o ut, : ace of transfer
t case and install mounting stud nuts, tightening to 160 to 170

foot-pounds. Install lock wi i
. ck w : . .
and nuts. wres in bearing retainer mounting studs

(3) INSTALL TRANSFER UNIT ON CONTROLLED DIFFERENTIAL.
HOI .
e 1\?(’.;.: . WRENCH, open-end, 15/ g-in,
, transfer unit, B226795 WRENCH, socket 5g-in,
- ] ] =
. WRENCH, open-end, %-in, WRENCH, socket, 7z-in.
o ;f}zuui- tne:{r ga}s;;ztéon front face of transfer unit housing, Install
it sling 795, on transfer unit attaching sli : i
: , sling b
s?ng screw holes on transfer unit case (fig. 176). Cognnectga ‘Llss:n:z
; ;ﬁsi rzla:dbl::l ;ransfer uni; assembly into place on controlled differential
" very careful to avoid damage to i i
ing ve . parts while en
transfer unit pinion with controlled differential ring gear Instal%a;gl;::g

178

NUT, PINION RETAINING
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SLING, TOOL NO. B226795

DIFFERENTIAL ASSEMBLY

TRANSFER UNIT ASSEMBLY
GASKET

RA PD 9299

Figure 176 — Installing Transfer Unit on Controlled Differential

screws and lock washers holding transfer unit to controlled differential.
Install three stud nuts and lock washers holding transfer unit to con-
trolled differential (1% ¢-in. wrench). Install four bolts, nuts, and lock
washers holding transfer unit to controlled differential (%s-in. and

. 154e-in. wrenches). Remove sling from transfer unit (%-in. socket

wrench) and disconnect hoist from sling. CAUTION: Before installing
transfer unit and controlled differential assembly in vehicle; or before
releasing assembly to using arms, the tooth contact of the transfer
unit pinion and controlled differential ring gear must be checked as
explained in subparagraph ¢ above. '

e. Checking Ring Gear and Pinion Tooth Contact.

(1) ReMoVE CONTROLLED DIFFERENTIAL FronT COVER.

WRENCH, socket, %-in. WRENCH, socket, ¥3-in.

NOTE: Before checking tooth contact, the correct thickness of
transfer unit pinion shims should be determined as explained in sub-
paragraph ¢ above, and the transfer unit installed on the differential
as explained in subparagraph d above. CAUTION: The controlled dif-
- ferential must be clean and free from lubricant when checking tooth

179
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© HEEL TOE

A B C’ .D :

S ) - ) :
E’gﬂ ;ch,)TH Tlgg Lﬁ:(gllglr&(;rT HEE)IE C(:Egg:\T/éCT FA% SONTACT/FLANK CONTACT
Ol FEW
1%’ LONG BACK LASH  BACK LASH  PINION SHIMS Prb(l)lgm ’s‘ﬁ'.ﬁs

RA PD 8756

Figure 177 ~ Ring Gear and Pinion Tooth Contact

:zili;alctf.r?imove 18 scll;ews and lock washers holding controlled differ-

nt cover to housing. Remove ¢

ifferential b over and cover gasket from
(2) CHEck TooTH CONTACT.

PR
Son. aUSSIﬁN BLI.J'E WRENCH, open-end, 1154-in,
' r a sma quantity of PRUSSIAN BLUE on controlled differ-
ential nng-gear teeth. Install a 11544-inch open-end wrench on
trar.lsfel.' unit connector drive gear universal joint yoke, and rotate °r1:e
Zntll dlfferegtial ring gear has made one complete re:rolution, NO}”I(‘)E"3
‘ ;)5:27 4s(§efern:g brake bands .by tightening band adjusting nuts un‘tii
Shout toc)tc;lo ;gs;rﬁsotfo:?ue f1s r‘eql..lired to rotate universal joint yoke.
. . a.ns er unit pinion and controlled differential
ring gear. Contact will be indicated by a clean spot on h ri
tooth (fig. 177). If contact is centralized on f o £ ing gor tosth
(bottom to top of teeth) and in the toe positionace ter t 'ge'ar o
of tooth), tooth contact is normal Proper cont( cent'er - msu'ie oo
. . act 1s a
{y /z inches long, therefore, it should extend slightly past Ifcizo}::sl:ctizl:
smg SOLVENT, dry-cleaning, wash PRUSSIAN BLUE f ;
and install differential housing cover. rom et

(3) ApjustT RING GEAR AND P
INION
(Refer to TM 9-172 7E.) TooTH CONTACT.

i.l In;tallation of Transfer Unit and Controlled Differential

inSidg edI‘;zTALth:H;?USHl\IG TO HULL SHiMS. Measure distance between
s of hull walls of vehicle and measure total 1 i

ential housing; subtract the len i o1 houaas oot
ent ; gth of the differential housi
inside width of the hull to obtain si i i

: . . in sizes of differential housing-t
i?l:::l treti;n;eg iffor installation of differential and transfer unit gl\Ig;::u

rolled differential and transfer unit are in ; :

: stalled on vehicle fro

which they were removed, step (1) need not be performed. Two typ:;
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of differential housing-to-huil shims are available: first, there are base
shims of which there are two thicknesses, Y4-inch and 74,-inch; second,
there are adjustment shims of 0.010-inch, 0.015-inch, 0.020-inch and
0.025-inch thicknesses to obtain the final adjustment of differential
housing-to-hull wall clearance. Select first the correct size base shim
and then the correct size of one or more adjustment shims, allowing not
over 0.010-inch final clearance between differential housing and hull
walls. Install thick shim on right side of differential housing, tightening
it in place with three flat head screws. NOTE: This applies to later
vehicles only. On the first vehicles, the thick shim is not installed until
the transfer unit and differential are in the vehicle. In addition, the thick
shim is installed next to the hull on the first vehicles.

(2) INsTALL TRANSFER UnrT AND CONTROLLED DIFFERENTIAL SLING.
HOIST SLING, controlled differential
' and transfer unit, C105885

Install transfer unit and controlled differential sling C105885 on
differential housing. Sliding hooks on sling should extend under rib on
bottom of housing (fig. 25). Lock hooks in position, using clevis pins and
cotter pins provided. Connect a hoist to transfer unit and controlled dif-
ferential assembly sling and lift assembly with hoist even with opening
in front of vehicle. NOTE: Make sure vehicle is in level position. .

(3) INsTALL TRANSFER UNIT AND CONTROLLED DIFFERENTIAL

ASSEMBLY IN HULL.

WRENCH, open-end, %4-in. WRENCH, socket, Zs-in.
WRENCH, socket, %-in. WRENCH, socket, 18, ¢-in.

Push transfer unit and controlled differential assembly through open-
ing in front of hull until cap screw holes on ends of housing line up with
mounting holes in hull. Install three differential-housing-to-hull bolts
through left end of differential housing and hull, tighten bolts with a
34-inch socket wrench on bolt head outside of vehicle, and a 34-inch
open-end wrench on nut on inside of vehicle. NOTE: One bolt should
be installed in the third hole from the top of the differential housing, one
bolt at the extreme front of the housing, and the third bolt in the third
hole up from the bottom of the differential housing. Install two bolts
through right end of differential housing and hull but do not tighten the
bolt at the extreme front of the differential housing. On first type
vehicles, install a thick shim between right side of differential housing
and hull, and install as many thin shims as possible between thick shim
and differential housing. On second type vehicles, install as many thin
shims as possible between the thick shim previously installed and the
side of the hull. NOTE: It will be necessary to slot out the holes in the
shims which mount around the two bolts. Install a third bolt through
bolt hole on extreme front on right end of differential housing and hole
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inh i
%-i::(l:l},l asxlci ;;Eh“;erx; rj\cl:ltlc:;ei :’)ﬁltlsl or(x1 end of differential housing, using a
T bolt hea outside of vehicle and a 34-i
| le};(:l:e ﬁgdo‘f”z?f(;h or;n;xt on 1.ns1de of vehicle. Remove three bolts h/;l:lril:lz
of ond o diﬁerze; .1al hhouf,mg from hull, measuring clearance between
o s o iffer ldu:) fmsmg and hull, If clearance exceeds 0.010 inch,
i om, ocu be installed between left end of housing and hull
e sortion sf thca}s:ona’.dly, a ?learance over 0.010 inch will be noted at
one bortion of eIfous.mg while other portions of the housing will have
oy ce; hthls oceurs, a thin shim should be cut apart and a
e atled a :1 e p01.nt of @aximum clearance. Install remainder
Sl SCreg eI;1 s1 o'f differential housing to hull as explained above.
paoead 21 sere WS dodtfhng nose a'rmor casting to hull floor. Disconnect
by remoning ioellcrtler 1s.connect slmg. fror.n controlled differential housing
o pins and clevis pins which lock sling hooks in
(4) INsTALL FILLER BLOCKS AND SHIMS.
bo WRENCH, socket, 7g-in,
thid(:s::cslorr:e ci:llllii;)lozks and filler block shims, either %4 inch or 7%, inch
fange oo h , above each end of differential housing and position
each front fender over bolt holes in each filler block. Install

t
wo cap screws and lock washers holding each of the two filler blocks.

and front fender mounting flanges to hull.

(5) ConnNECT OIL COOLER LINES.

o WRENCH, socket, 15-in.,
o c::ltl);lt illnlztltl)rt;al?sfer unit and controlled differential oil cooler pipes
renpounting b “(;a :h:r:n l\zxgnsfer unit case, and install four mounting
b . TE: Install two new gaskets under each

(6) g:INNECT UNIVERSAL JOINTS AT TRANSFER UNIT

ISEL '
BAMAER VV‘SII:ENCH, open-end, Y4-in,
Stid ENCH, open-end, % ¢-in.
s 1li Ifep:;opell.er shaft.s -toward front of vehicle, oper’ling sliding, jé?nltr;
o cp universal joint yokes on transfer unit with universal joint:

bearing aps on Propeller shafts. Position new locking plates o

poar bi::'lps on universal joints, and install four mounting screws thartlz
fOOt_poun:in% caps on each propeller shaft to each yoke with 20 to 25
g Do horque on scre.ws. Bend over locking plates, using a chisel
ammer. Position both propeller shaft universal joint covers

in pl i
place above propeller shafts and install seven screws and lock washers

holding covers to propeller shaft covers.

(7) CoNNECT AND AD
JUST MANUAL CONTROL L1
L.EVER ON TRANSFER UNIT. See paragraph 10 d RRAGE o SaiE
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install mounting nut. Connect hand thrott

. ment panel mounting bracket to
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(8) CONNECT AND ADJUST THROTTLE CONTROL LINKAGE TO TRANS-

FER UNIT. See paragraph 10 d.

(9) INsTALL HAND THROTTLE CABLE.

PLIERS

: WRENCH, open-end, ¥-in.
Push rear end of hand throttle cable

through differential web and
le cable to accelerator pedal

relay.

(10) INSTALL SIREN SwITCH AND CABLE.
WRENCH, socket, Y2-in.
Slide siren switch and cable un
line up siren switch in position on
mounting screws and lock washers,
on nose armor plate casting.
(11) INSTALL INSTRUMENT PANEL.
WRENCH, open-end, 7;¢-in. '
o hull side

. Swing instrument panel forward into position crosswise t

walls and install two screws and lock washers holding upper right instru-
upper front deck. NOTE: Hand throttle

led between instrument panel bracket
Install two screws and lock
1 mounting bracket to hull

derneath differential housing, and
hull floor. Install two siren switch
and insert siren switch cable in clip

cable bracket should be instal
and front deck before installing screws.
washers, holding lower left instrument pane
side wall.
(12) CONNECT STEERING AND BRAKING LEVERS.
HAMMER, light PUNCH, brass

PLIERS, side-cutting
steering and brake lever assembly links to

mounting brackets on each side of differential housing and install clevis

* pins and cotter keys, using a brass punch, a light hammer and a pair of

side-cutting pliers. Adjust steering and brake bands as explained in

paragraph 10 c. NOTE: The remaining steps are performed while
working outside of vehicle.

(13) ConNECT INSTRUMENT PaNeL Co

Position each of the two

NDUITS AND SHAFTS.

PLIERS WRENCH, open-end, % g-in.
WRENCH, open-end, ¥s-in. WRENCH, socket, 9% ¢-in.
ential housing and install two-

Position both stoplight switches on differ
hers holding each switch to differential

esistor on differential housing and secure
-in. open-end wrench). Connect

mounting screws and lock was
housing. Position blackout light r

with four screws and lock washers (34
all electrical conduits, speedometer shaft, and two tachometer shafts to

instrument panel (fig. 178). Position two cable and conduit clips over
cables and install retaining screws. Insert other cables into snaptype
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SHAFT, TACHOMETER DRIVE
CABLE, HAND THROTTLE
CONDUIT, TO BLACKOUT RESISTOR
CONDUIT, TO LEFT HEADLAMP

L ————

‘RESISTOR, BLACKOUT DRIVING LIGHT
SWITCH, STOP LIGHT LH

CONDUIT, STOP SWITCHES
AND DOME LIGHT

CONDUITS, TO CENTER
JUNCTION BOX, RH. AND L.H.

CONDUIT, TO APPARATUS BOX

CONDUIT, TO VENTILATOR
CONDUIT, TO SIREN SWITCH
CONDUIT, TO RIGHT HEADLAMP

RA PD 9388

Figure 178 — Connection af Rear of Instrument Panel

clips. Connect speedometer shaft to transfer unit. Position head lamp
stowage case on differential housing and install stowage case bracket
mounting screws and lock washers.

(14) INSTALL LOWER FRONT DECK PLATE.

SLING, front deck, engine WRENCH, socket, 15¢-in.
roof and gun turret,
B226796

Install sling on two lower front deck lifting handles, connect a hoist
to sling and push front deck into position on hull. NOTE: Before
positioning front deck on hull, coat edges of hull and deck plates with
non-hardening, high temperature sealing compound. Install 27 lower
front deck mounting screws.

(15) INSTALL DRIVE SPROCKETS.
. WRENCH, deep socket, 11 4-in.

Push track drive sprockets onto drive sprocket housing studs and
install eight mounting stud nuts holding each drive sprocket to hub.

5
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TRACK CONNECTING

FIXTURE B-248215

RA PD 9257

re 179 — Connecting Track

Figu
(16) INSTALL TRACK. ) PRYBAR -
FIXTURE, track connecting WRENCH, open-end, .%-m.
B248215 WRENCH, socket, ¥g-in.
HAMMER’ ollers

k over idler wheels supporting T

i olving drive
i lack in each track by rev : )
e sprockets. Take up s i
angocc:;jc, fofward with a prybar. Mount track stretchﬁer c;r;gl)n s fton
(S')Fl’ltside track connectors on shoes next to e.nd shoesk (t %V renCh. D o
track stretcher adjusting screw with a %s-inch sc?lcil : rrenc e and
her as far as possible. :
hoes on one track toget . / e
tl.atc lfd: (:end conr;ectors on end track shoe links as far as P
outsi :

: d install safety nuts,
iti on end connectors an afety nu
Bt o open wedgesreneh Loosen track stretcher adjusting

Pull upper portion of each trac

3 3-inch open-end W -stretchers.
us:svsausi:lg a %s-inch socket wrench and remove track stre Uc N
sC )

(17) FiL CONTROLLED DIFFERENTIAL AND TRANSFER UN
Oiv. See paragraph 10 b.

19. LIMITS AND TOLERANCES. T SPECIFICATIONS
DESCRIPTION Case and Covers

0.003—0.005 in.

Brake drum bushing and case clearanCe. .......-"

. Main shaft spacer o 0.003—0.014 in.

..............
............

Gap compressed 0.001—0.003 in.

Clearance in ring grooves

..........
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DESCRIPTION , SPECIFICATIONS
Case and Covers—Cont'd
Rear cover oil rings
Gap compressed ........c.iiiit it 0.003—0.014 in.
Clearance in ring grooves. . .......c.coveeeeuoen- 0.002—0.005 in,
Clutch
Clutch pistons
Clearance in bore. .. ...coevvevninevnnennnnn 0.0055—0.0085 in.
Clutch piston rings
Gap compressed ......... 00ttt 0.0015—0.0095 in,
Clearance in ring grooves............. eve..:..0.001—0.003 in.
"Clutch release springs ‘
Freelength .................. el e 339%, in.
Lb. pressure compressed to 2234, in.......viinennn... 81-—86 1b
Planet Pinions
Planet pinions
Backlash ......... ... it iiiiiiiinnnnn.. 0.004—0.008 in.
Diameter of hole............... v ivirnn. 1.4477—1.4482 in.
Planet pinion needle bearings
Number per pinion. .. ... vttt it ine i reereesennnasenaes 21
Diameter .............. vttt 0.1873—0.1875 in."
Planet pinion pins
Small diameter ..........ccoiviiiiiennnnnnn. 1.0720—1.0725 in.
Large diameter ............oveveeennnneenns 1.0770—1.0775 in.
Planet pinion thrust washers
Thickness. ............coouua. e e 0.047—0.051 in.
Oil Pump
Cover thrust washer
Thickness . .....oiiniininnennennnenaennennns 0.083—0.085 in.
Idier gear in transfer case )
End play ...ttt ittt 0.004—0.016 in.
Backlash with drive gear and driven gear......... 0.006—0.010 in.
Drive and idler gears in pump body ‘
Backlash ........ .. it 0.006—0.010 in.
Endplay ..........ciiiiiiiiiniiiinnenn.....0.002—0.004 in.
Clearance between gears and body............... 0.002—0.0035 in.
Governor )
Body runout ...........iviiiiiinnenenennannn not over 0.002 in.
Drive flange runout................... e not over 0.0005 in.
Oil rings '
Gap compressed . ......c0ii it 0.0015—0.0095 in.
Clearance between ring grooves and rings........... 0.001—0.003 in,

186
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SPECIFICATIONS

DESCRIPTION Carrier

Lubrication pressure check valve spring 372 10
Free length .- 0y it e e 143—153 1b
Lbs. pressure compressed to 17gnitt. oo

Oil cooler by-pass valve spring 374e-in
Free length .. .oo oo 1ot T 143—153 1b
Lbs. pressure compressed to .l/s-ln ---------

Oil pressure regulator valve spring e 8% in
Freelength.................3/..: .............. 32834 1b
Lbs. pressure compressed to S17gm -

‘ Low Gear Servo
i 3o in

Inner apply spring  © ... 834,
Free length ......covro" " B/ i e 96—104 1b
Lbs. pressure compressed to 3%7g4rifh - e

Intermediate apply SPHINE e 894 N
Free length ......coocon® 0°° e eeaeeeaee 137—145 1b
Lbs. pressure compressed to LAV R

Outer apply spring e 8% in.
Free length ......-- " */ 7 it s ieaeenee 108—206 1b
Lbs. pressure compressed to 415541, v v e
i ; ©...0.005—0.008 in.

Plsécl’:arance between piston and cylinder.....:

Piston ©in e . .0.0015—-06083: n;

ompressed ... ooecener st 0.001—0. ;
gfei:ancz between ring and ring groove....-- )

Piston rod spring ... 111 in.
Free length . ..ooovverenec s 0220000 22.5—285 1b

Lbs. pressure compressed to L R

Reverse Servo

Exhaust valve spring e 115, in
T Free length . ..occoeeseesters it -
Lbs. pressure compressed to The i «evvvee »

Latchspring e e 3 in.
Free length . .ceeeneresee” REEELEL LSRRI s
Lbs. pressure compressed to 196, in coeee e
. i _..0.005—0.008 in.

Pls(t:cl):arance between piston and cylinder ......-

B e 0.0015—0.0095 in.

.....
............
.....
.....

Gap compressed 0.001—0.003 in.

Clearance between ring and ring grooves . ...« ""

Pistonspring e RPN 434 in.
.Freelength...............1... .......... ,.195—205“)
Lbs. pressure compressed to 2 L i o vo e on

187
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DESCRIPTION SPECIFICATIONS
. Control Valve Body
Accumulator piston ring ‘
Gap compressed ......... 0 0.0015—0.010 in.
Clearance between ring and ring grooves ......... 0.001—0.003 in
Inner accumulator piston spring
Freelength ......... .. i, .. .523;, in,
Lbs. pressure compressed to 3% in................. 645—7.45 1b
Outer shift valve spring - -
Free length ... ... .. . it iiennnne 1% in.
Lbs. pressure compressed to 55 in. .........c0viuun.. 4,1—4.75 1b
Low gear servo exhaust valve spring .
Freelength ......oiiiiiiiinii ittt iiniennnnnn 1184, in.
Lbs. pressure compressed to %g in. ..........ccouan... 3.8—4.2 oz
Piston ring ’
Gap comPressed . .........oeuieanureaannnns 0.0015—0.0095 in.
Clearance between ring and ring groove .......... 0.001—0.003 in
Piston rod spring
Free length ................ et e e 1116 in.
Lbs. pressure compressed to 17%gin. ................ 22.5—2851
Exhaust valve spring Reverse Servo .
Free length ... .. e 114, in.
Lbs. pressure compressed t0 T4g i, . oot v neennrnnnrnnenns. 71b
Latch spring ‘
Free length ...........iuuiuiiiiinennenmnnnnnnin, 159%, in,
Lbs. pressure compressed t0 1345 ifle. v\ v vevnnrnrrnnnn.. 35—41b
Piston :
Clearance between piston and cylinder. ......... 0.005—0.008 in.
Piston ring
Gap compressed ........... e e e e 0.0015—0.0095 in.
Clearance between ring and ring grooves. ......... 0.001—0.003 in.
Piston spring
Free length ........ ...t 434 in
Lbs. pressure compressed to 2V4 if................. 195—205 1b
Accumulator piston ring =~ S°trel Vaive Body
Gap compressed . ..........c. e 0.0015—0.010 in.
Clearance between ring and ring grooves. ......... 0.001—0.003 in.
Inner accumulator piston spring
Free length ....... ... ... . e 523, in,
Lbs. pressure compressed to 3% i, ......vuunn.... 6.45—7.45 1b
Outer shift valve spring
Freelength ........ ... i i, 1% ¢ in.
Lbs. pressure compressed to %8 in..........oovon.... 4.1—4.75 1b

188
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DESCRIPTION Control Velve Bady—Cont'd

Low gear servo exhaust valve spring
Free length R RREEER R
Low gear Servo control valve spring

Free length . ...... S

25/ Mo o v o n moos
Lbs. pressure compressed to 2939 18 »
Outer accumulator piston spring

TFree length . ... tveevereeres
Lbs. pressure compressed to 3% in. o

Free length . ..o.coervennereee
Lbs. pressure compressed to 13 Me. o envvr e

™ 9-1727D
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........ 161/64 in.

....... 190—2.10 1b

........... 51]/15 in.
........ 15—16.5 1b

Free length .....c..ooo0 7L 0 S 6.29—6.51 Ib
Lbs. pressure compressed to 625 in.. ..o
' ES.
20. TORQUE TIGHTNLES?. ruvoad Sie Toraue FHLb
ocation
L. The—14 30—35
Clutch drum to brake drufn. e - %2_14 50-_55
tor gear case to main CASE. .o oo 7/ —20 50—>55
23222;; zear cover to connector gear cafse. ce 16
. i 1 to transter
e o i e 0Ty e
it CASE . eiencraserret - il -
G;:Zmor body to governor drive flange.. -+ sﬁs_w 15—18
- shaft 10ck'1ng SCTeW . co e o o~ e oA 8()——-8 5
ﬁ:f gg::rr band support to transfer unit €ase.--= 2 o045 g
Low gear servo cover to servo body. ...eceee e f;’i(;—‘IS 15—18
................ Y
Low gear Servo Cover to case . 3. 924 25
: 3 tch drum.... 78
B Shafft beirmg T et 114 __128 151(;——125
i £ UL, et ) . -
1(\)/['?1nui1§ b or(xiy to oil pump and governor carrier. Z///lﬁ 18 1518
i . —
0il II;ump covers to oil pump body ... 3716——16 25—29
Oil pump and governor carrier to case..... .- 5/8 "1 1518
Oil screen mounting bracket to €ase....-=x=o 5/1 6__18 160—170
Output shaft bearing retainer to €ase. ..« 15;; —12 200 plus
Output shaft pinion nut 18 15— 18
Reverse SEIvO COVET t0 Case. ... ocsrctrr o 18 1518
Reverse servo cover to servo body...ooeeenene %e—18 15—18
"Valve body cover tO Case. .. .ottt 1/;1 50 10—12
Valve body to mounting plét? ............. 7 14 200 plus
Universal joint yoke to retaining NUL. «ovovnoee é/i o 2025
Universal joint bearing to yoke. .. .oeeeeeres
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43 . %"—11 THD.
3 154' s '-—‘7"%_:1 b1
» N KNURL HEX, NUT
x - T 1" o —
3 Y-l(Num. " -'r% f‘_ l" 24 | OVERALL DIM.
5" x 114" x %"

{ -750” DIA.
747

1% x 45°

19:" DIA.
B Azeesis e
A266514 g !
7~‘—.’ : I——-’%;T DIA.
» 430"
8226839 f-# [425 DA A266515
e ————
r;ﬁ'_ld THD. 3" DRILL 34*=—24 HEX.
A266517 137 1AM NuT
2999
45° r_2.995 r_%'_.i
R L
= H | % X 135
L T D S vy RS ST
, X ’ A266518
s | P %
134" FLAT ‘*jt il : .K'I :
V4" DEEP -f;s. ] T 1 Y "
LJ%L " o
515"
PINS 120° APART 34" DIA.
B248234
§l§ i
B266329 — — o— 75 Yoxas®
= W ' 'A293103
1 A266519
RA PD 68985

Figure 180 — Transfer Unit Special Tools
21. SPECIAL TOOLS.

a. The following special tools are required to service the transfe
unit completely:

Description Ordnance Tool No.

......................... A266519
DRIVER, idler gear bearing. ................uuuuvvo.... A266514
DRIVER, mainshaft roller bearing, outer race. ....... e A266516

........................... B248215

T™ 9-1727D
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l 5/8 DIA.
i 172 COIL CHAIN % )

d , ~  2REPAIRLINK
9-LINKS (2REQD) (2 REQD)

N E
' ~

3/8"16X 1% HEX HD.CAP SCRS.
3/8™16 HEX NUTS
6 REQD. OF EACH

7\>L 76 RILL
\
!|_ BEND ON

' 7w :
2 Gl _
Ve 3/8R 15§ 2"
T, 7
41/64" E 4Y4

1 SECTION AA

€105885

vaR
SECTION BB

16¥2"
V4" HOLE HEX NUT @
Ve ‘[ WELD
aw. Cl »
e s .EZ:T/; 7"”2—1 \
' A HTIITH e CHANNEL IRON
B226795
A266513
RA PD 68988

Figure 181 — Transfer Unit Slings
191
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A161954

16 APPROX.

11”7 APP
ROX. 2" DIA.

3"—10 THD.

RILL 34" DIA.
14" DEEP

ﬁ:ﬁ“—‘_::'_:.ﬁ)—— 136" DIA.

' N—1147—12 TAP

—13

B226794

—
"

134"—12 TAP T

1"—14 TAP% . r 1" x 45°
;
t

B226841

€105886

w X

RA PD 68984

Figure 182 — Pinion and Connector Gear Tools
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Description Ordnance Tool No.

GAGE, low and reverse transit band adjusting. ......c.oceen B226839
GAGE, pins, throttle controls, adjusting, set.........ovener B266522
GAGE, throttle, front relay .........cccooee e A266520
GAGE, throttle, intermediate e LN A A266521
HOOK, clutch, and drum assembly, Lifting....c.ooveeenns A266513
INSTALLER, transfer unit cover oIl TINE. .« v vveeevennnens B248234
PINS, drum assembly . ......cocoeeorerrnrresrrnrtts A266517
PLIERS, snap ring, removing . ......oceeeceorsomscersoss A266329
PULLER, O . .cconeseesnnsessnrsmssssrnsnssssstss B226841
PULLER, idler gear shaft .. ...c..ooveocenenmrmrererss A266518
PULLER, mainshaft bearing ..........coovemerorrrots A265515
PULLER, pinion gear, transfer CASE .+ vvrero s i eee s C105886
PUSHER, driven R EETEEREEE B226840
PUSHER, pinion .......-- TR EE ....B226794
REPLACER, connector drive ‘gear shaft oil seal........ .. A293103
SLING, controlled differential and transfer unit. .o oo C105885
SLING, front deck, engine roof and gun turret. . .o c oo es B226796
SLING, transfer Unit . ....ocoeeceecnsesmermsrsssnsnss B226795
WRENCH, SPANNEr . ...ceoeecosnsnsessssssrsssssrsss A161954

22. PREPARATION FOR EXTREME CONDITIONS.

a. It is not necessary to perform any special operation on 'Ehe transfer
unit when it is being operated under extreme conditions of heat, cold,
dust or salt water other than to make certain that the same grade
of oil is used in the transfer unit as is used in the transmission and

engine.

23. PACKING AND SHIPPING.

a. Individual Paris. When making ready for packing, shipping or
storing, transfer unit parts should be adequately cleaned, preserved,
and wrapped as prescribed in «Instructions for Cleaning and Preserva-
tion of Ordnance Materiel,” dated January 29,\ 1943.

b. Complete Transfer Units. The complete transfer unit is always
shipped with the controlled differential as one assembly. When packing
the controlled differential and the transfer unit for shipment or storage,
the assembly should be adequately cleaned, preserved, and packaged as
prescribed in «Instructions for Cleaning and Preservation of Ordnance
Materiel,” dated January 29, 1943, and the complete assembly then
placed in a special nailed wood shipping crate lined with waterproof
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RA PD 9404

RA PD 9403

Figure 183 — i '
gure 183 — Transfer Unit and Controlled Differential Packing Box

104
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RA PD 9402

Figure 184 — Transfer Unit and Controlled Differential .
Packed in Box

paper (figs. 183 and 184) as prescribed in «(U. S. Army Specifications
No. 100-144,” dated February 15, 1943. The assembly should then be
braced securely in the shipping crate (fig. 184). The waterproof paper
which overlaps the edges of the box should then be coated with rubber
cement so that when the cover, which is also lined with waterproof
paper is secured in position the transfer unit and controlled differential

assembly is completely sealed in waterproof paper inside the box.

195
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Section Il
REFERENCES

Paragraph
Standard nomenclature lists . ............c0tiiiirennnnnn. 24
Explanatory publications ..............cciuiieennnnnnn.. 25
24. STANDARD NOMENCLATURE LISTS.

a. Automotive Materiel.
Carriage, motor, 75-mm, howitzer, M8 (light tank
MS5,chassis) .....cociiiiiiiiniiiinan. SNL G-127
Tank, light, M5 . ...... ... 00t ieinnnnnn.. SNL G-103 .
, _ Vol. 11
- Tank, light, MSAL ........... ...ccevuiin. SNL G-103
Vol. VIII
b. Cleaning, preserving and lubricating materials; re-
coil fluids, special oils, and miscellaneous related
ems ... e SNL K-1
Current Standard Nomenclature Lists are as tabulated
here. An up-to-date list of SNL’s is maintained in
the “Ordnance Publications for Supply Index”... OPSI
25. EXPLANATORY PUBLICATIONS.
a. Care and Preservation.
Automotive lubrication . ..................... TM 10-540
Cleaning, preserving, lubricating, and welding ma-
terials and similar items issued by the Ordnance
Department .............coiiiininnn.. TM 9-850
Detailed lubrications for ordnance materiel. .. ... OFSB 6-series
b. Maintenance and 'Inspection.
Automotive power transmission units .......... TM 10-585
Light tank M5 . ... ... ..ottt TM 9-732
Light tank M5A1 .................ccuuu.o... TM 9-727C
Motor transport inspections .................. TM 10-545

Ordnance maintenance: Engine cooling, engine

electrical and engine fuel systems for light tank

M5 and 75-mm howitzer motor carriage M8.. TM 9-1727B
Ordnance maintenance: Engine, exhaust system,

and ignition system for light tank M5 and

75-mm howitzer motor carriage M8.......... TM 9-1732A
Ordnance maintenance: Hydra-Matic transmission

and propeller shafts for light tanks M5, M5A1,

and 75-mm howitzer motor carriage M8

...... T™M 9-1727C
196
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A Page No.
» nd covers, limits and toler-

Accumulator oil valve .........- 99 Ca::czs .................... 185186

Accumulator piston .........-eee 95 Contione:

Accumulator piston rir.xg and springs: 125 control valve body and cover... 16690
inspection and repair.........-: ) drum and gear assembly . -« « - 160
j ts: idler gear bearing............

A ecterato coo. 36-37 : i ISE SEIVO. ... eo-+ 62
accelerator pedal ....... removing Teve 8
Band ... eenireacaaraee 29—3?; OVOrSe SEIVO «eennseencrs
linkage .......oooeeeerenot 34—?3’5 Clutch, limits and tolerances. ... .. 186
manual rod oo..erer 36  Clutch disks .ooooooveemosne 83-84
throttle rod ... ..ceevecrernes ot doam  (assembly)

Assembly: assembly . ...oieceanes e ﬁg
transfer unit ingpection and repair .......-.

connector gearsda nd case. igg_i;g ir;stallation ................... 157
drive pinionend .......- — e 51
‘drum and gear assembly. . 148-157  Clutch drum inter g raed
oil cooler unit and lines....:. 171 Clutch hub ...coovveennnenens
units into transfer case... 157-161 Clutch plates . .
transfer units components inspection and repair ..........
i 144-147 installation . ....ocoeoenn 152-153
CAITIET o vvvrnvonocssers . installa
control valve body....... 134_12; Clutch pistons .........cceeenvees 83
Jow gear servo .- ccc o 13_;—144 Clutch pressure plate ......... 83-84
oil pump and governer. . - —142 Connector case COVEr .......-. 68-72
reverse Servo . .....s-est 139-
Connector gears and case
assembly ......... RREEREE 162170
B inspection and repair ......... izz
installation .....ccceeensiaenn
Band adjustments in vehicle...... 22 Control valve body (assembly) e
Bearing retainer ...........oc0ce aSSEHIBLY - v e ne v nrneenn
i : i BLY vvevenncennanns 95-99

Bearings, removal from: disassem '
direct drive carrier ........... 86 inspection and repair ..... 124_1126;
output shaft .........c.c....- 89 installation .....coeoevenerons
PInion .. .o.iiaia e 57-60 limits and tolerances ...... 188—183

.................... 18

Brake band lubrication tube...... 170 removal .........0n o

i ial) replacement ..........ceheen —!
(See under Controlled Differentia : -
ly, inspection Controlled differential
B dmr'n assembly, P 118 brake band lubrication tube..... 55
and repair ......cceerercneent R
i 1 disconnect........ 49 front cover ........oc000 :
Braking fever installation on transfer
unit ...eeeeees 175--179, 180-185
c packing and shipping .......... 193
removal from transfer

Carrier (assembly) 144147 Bt eeeneenenn s 47-52, 53-54
assembly ..o —
disassembly ... .-caeaanen 109-111 b
inspection and repair....... 13283?;

lacement .....eccreeaen '
e Data, transfer unit ............ 20

Case, disassembly ..........o-- 55-57
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D—canf'd Page No. Page No.

Description Governor

carriage ..................... 2 disassembly ................ .. 113

transfer wnit........ ... .. .. ... 7-9 limits and tolerances ...... 186-187

vehicles .................. .. .. 2 replacement ......... 145, 168-170
Differential sling ............... 53  Governor (and oil pump)
Direct drive ................. .. 13 assembly ................ 142-144

carrier removal ............ .. 86 inspection and repair ...... 133-134
Direct drive carrier assembly, in- Governor pressure .............. 24

spection and repair............ 118 Governor runout, check and installa-
Direct drive internal gear........ 84 tion ... 146
Disassembly .

piston rod and spring assembly. 103 ' H

‘transfer unit

CereeeiiiieaL, 54-90 Hoses, oil cooler
(c;ase <o d ---------------- 55-77 inspection and repair. .......... 134
. fum and gear assembly... 81-89 installation and removal .. ... 44-45
_Dlsas:emblty of transfer unit com- Housing to hull shims. ....... 180-181
onents
carrier ... L 109-111 Hydraulic control system....... 17-18
contral valve body ......... 9599
governor ..................... 113 y
lc?w gear servo .. IARRRRREERE 99-103  yqpe, gear ..., 158
oil cooler unit and lines. . ... ..., 1 I R
ol pump .......... ... .. 113-114 ~SPection .
piston rod and assembly. . ... . 109 after 250 and 3,000 miles. .. ... 22
reverse servo ............ 103-109 . f(.)lr AR R 21
Downshift of transfer unit ...... 20 - pl‘l‘essure of transfer unit.. 22-25
D » operating .................... 22
! pc'»sx'blon .................. 60 Inspection and repair
. Drive pinion end ..... . . ... 176-179 carrier .................. 130-133
Drive sprocket .............. ... 48 control valve body assembly. 124-127
Drum (and gear) assembly low gear servo............. 127-128
assembly .......... ... . .. 148-157 oil cooler, hoses, lines.......... 134
disassembly ........ . .. 81-g9  °il pump and governor..... 133-134
installation ........... . . ... _ . © 160 TOverse servo ............. 128-130
removal ........... ... . . ... 73-76 transfer unit and components 118-124
Installation of transfer unit
E controlled differential
Echelons, maintenance duties by. 20-21 Off v 175-179, 180-185
Exhaust valve and levers. . . .. 140-141 Ting gear and pinion tooth con-
. : tact ... ... ... 179-180
Extrem d < :
fome conditions, preparation for. 194 .t pinion shims. ... 173-175
E : Instrument panel
. installation ....,... ... .. .. 183-1
Filler blocks and shims. . . ... e 50 removal ...... ... .. ... . ... .. 2;
Front drive gear........... | 142-143  Internal gear ................... 84
G J
Gear (and drum) assembly
afsembly ................ 148-157  Joint yokes (See Universal joint
dlsassembly ................ 81-89 yokes)
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.. 60-61
.... 185-189 removal ....cesienesraonn 0
Limits and toerances: - replacement .........- 145, 168-170
Low gear band .. 30—31 0il pump and governor assen’xblyHa—M4
adjustment .........een : e ey . [ s
removal ... eaeeeia e b and sepair. e+ 24
Low gear Servo 137-139 removal from carrier..... REERE o
assombly oo 99-103  Oil pump drive gear and sleeve.... o
disasse:;?xlinci repaxr ..... 127-128  Oil strainer assembly ..... e
i ction and repair..... .
fnspell HONM v vevaraoens 167-168 Operation ] 50 and 3,000
mSt‘a o Jer: Severannnns 187 inspection after 2 , 2
timits and tolerenees G e e .
ren‘;o::;e;l; .............. 38-39 tra;sfert ‘é'ﬂie o
repracement rorr irect drive ....... .00
Lubrication check valve.......... 144 oamahift oo eesssenennsees ;g
Lubrication pressure, check on.... 24 hydraulic c?ntrol system. ... . 1
“LO” POSItion .....esveeeens s
reduction, in ........... 9-12, s
o TEVEISE «vevscacenansone e
M upshift ........c000nee ] 2, 18-19
Output shaft (assemb.ly), 118
Mein shaft d air . 118 inspection and repair...........
inspection and repair ......... el
. 151 v
installation .....c.cceeoeones EingS e eeee e gg
Maintenance, echelons, duties by 20-21 planetary DnioNs .. q..esss-s
Manual rod, adjustment.......... ‘35
| P
Packing and shipping:
° - complete transfer units..... 193—122
.. 1
1, changing ... cvevvrereses 28-29 individual parts ..........00-

Oil, changing " .........- ‘ in A
e 136 mtllation «oererreeene 175-177
i i d repair. ... .. .00 i s '

lpspectmlo:netm p ........... 41-46 removal ... 000 N 55-56
repl?c’e: --------- 37  Pinion shims, installation Lra1s

Servieing ........oocooocoooooo 37 Pinion shims, installation i
0Oil coolex; bypass valve (and spring) 133 m;:as:rements ........ 173
i 1 d re AIT ., . v o s ovoone selection ......... : . .
mspe‘::lon o SRR 110 Ppjinion tooth and ring gear c;);; 180
removal .........oocooeoooooe MO Pinion tooth and ring gear .
0il cooler unit and lines tact .....0n :
mMbly ..o 171  piston assembly "
aioa er:bls; --------------- 115 aSSEMbLY .. .veeeoiiiienen 139-1 °
dljassl -------- T 28 installation and adjustment. 137-13
8l: e‘::sur.e ........... 22-25 Piston rod and assembly, 100
e valve and i i i mbly ...cieriiiiaaneean
Oil pressure valve and spring, 1n- disasse! .y.

i nd repair ............ 130 Planetary pinions 145140
pecton @ ' : installation ........c.00c0ee —
ol 113-114 limits and tolerances........... 182
flsassembc:ytoi;r;;l;;;' . 186 Pressure regulator valve.......... 11

imits and tolerances...........
199

173




™ 9-1727D

ORDNANCE MAINTENANCE — TRANSFER UNIT FOR LIGHT TANKS
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R Page No.
Rear cover oil seal rings, inspection
and repair ................... 124
Rear drive gear................. 142
Rebuild defined ................. 21
Reductions in transfer unit. .. 9-10, 18
Repair defined ................. 20
(See Inspection and Repair)
Replace defined .......... e 20
Replacement of components
carrier assembly ............ 40-41
control valve body........... 37-38
governor ............ 145, 168-170
low gear servo.............. 38-39
oil cooler assembly, hoses and
lines .................... 4146
oil pump ......... .. 145, 168-170
reverse servo ............... 3940

Reverse band (assembly)

adjustment .................. 33

removal ....... A 76
Reverse position of transfer unit.. 13
Reverse servo .

assembly ................ 137-139

disassembly .............. - 103-109
inspection and repair....... 128-130
installation ............... 166--167
limits and tolerances. ... ... 187, 188
removal ................... 61-62
replacement ................ 3940
Ring ‘gear and pinion tooth con-
tact .................. ... 179-180
S
Selector ..................... .. 60
Service defined ............ ' 20
Service in vehicle ............ 28-37
Servo cover ................ . 141-142
Shift lever
installation ................... 170
removal ..................... 60
Shift speeds ................... 22
Shifter valve springs, inspection and
TePair ...l 125

Page No.

Shipping (See Packing and shipping)

Spacer plate ................... 110
Special tools ............... 190-193
Speedometer, disconnection ... .. 48-49
Steering lever, disconnection. ... .. 49
Switch siren (and cable)......... 49
T
Tachometer conduits and cables, dis-
connection ................. 4849
Throttle rod, adjustment ......... 36
Throttle valve assembly, removal.. 95
Throttle valve spring, inspection
and repair ............... 125-127
Torque tightness ................ 189
Track
installation .................. 185
removal ..................... 47

assembly ................ 147171
components ............ 134-147
controlled differential ........ 53-54
data ............... ..., 20
description ................... 7-9
disassembly .............. .. 54-90
components ............. 90-115
inspection and repair . ..... 115-134
inspection in vehicle ........ 21-25
installation ............. .. 171185
limits and tolerances. ... ... 185-189
maintenance duties by echelons 20-21
il pressure ................ 22-25
operation ................... 9-19
packing and shipping. ... ... 193-196
preparation for extreme conditions 193
removal from vehicle......... 46—-54
replacement of components. .. 37-46
service in vehicle............ 28-37
special tools .............. 190-193
torque tightness ............... 189
trouble shooting ............ 25-28
Transmission, disconnection ... ... 50
Trouble shooting

oil pressure .,.......... P 28
transfer unit ............... 25-28
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; . Valve linkage, disconnection ..... 58 :(;
et 'jOint T . 165 Valve and springs .........e- —
imstallation -+ 69 yaniele -
Ureﬁfiing of transfer unit.. 12, 18-19 descipton ..., eooeeees
" ' inspection ........eenes 22
v replacement of components. . S
Valve body assembly (See Control servicing .....coceasvoncs e

valve body assembly)
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