i'o.t?l General Driving Axle and Drive Shaft Service

15-01-01
PAR ge,“er‘ﬂ Driving Axle and
rive Shaft Service
e R X | H {4
Applies To All Series Except for Vacuum 0
: SR perated Lock-
Straight Air Shift Components (Tandem S?a'r:ill(as()]ut e
COMRONENT NDEX Page COMPONENT INDEX Page
| o po YR
BEAHIN_G CUPS . PINION RETAINER
Cleaning and Inspection ............ 01-13 Cleaning and Inspection . .. .......... 01-13
CARRIER PINION AND RING GEAR TOOTH
Cleaning and Inspection-After COE}AET - ALL EXCEPT DANA o
DLl s s e o, 01-13 JUStments .. ... :
Cleaning and Inspection-Before SHIMISalBcTion sk w0, ool 01-03
DISASSBMBIY S fas e s wvie wim e o oih S 01-12 REAR AXLE
ldentiiicationitse. conedl . b o8 ekl 01-03
CONE AND ROLLER ASSEMBLIES PUDTICAtion . . A8 v JRTRE RS TSNS 01-11
Bleapingtand®inspection . S5 .. . Ll 01-13 St T i e
DIFFERENTIAL BEARING ADJUSTERS FORD AXLES
Cleaning and |nSpecti0n ........... 01-13 RunoutCheck . 25 . sedws . S8 . W01 01-04
: REAR WHEEL BEARING
GEAR TOOTH CONTACT Removal and Installation .. .......... 01-12
PATTERN CHECK
....... 01-02 RING GEAR
é{lnlrg)x:f]:s F.o'rc-i. i st AR 01-02 Cleaning and Inspection . . ........... 01-11
Shim Changes . .. .vvovveneennnn- 01-03 Removal and Installation . ........... 01-11
SPECIFICATIONS .
ilﬁéogo%iwgﬁffsggg UNIVERSAL JOINT FLANGE
' 01-08 Cleaning and Inspection . . ........... 01-13
| Pre-Load Adjustment” .. .......... ..

3 ADJUSTMENTS

Certain rear axle and drive line replacing any of the parts. Reference f:g‘-lslll;gegi f}:ﬁxt;::l:,ve(:lll:elglr:a:h:rvlm:{;
trouble symptoms are also common to to the Truck Diagnosis Manual can be D e
itnc engine, transmission, wheel bear- very helpful nrough F-350 vehicles Location of the axle Identification

B, tires, an On F-100 through 1= : de on the Rating Plate is shown in
Vehicle, For tlﬁs (:(t:::;n pﬁ?ssu?: t;]:: certain trouble S)impé?t‘;::en’g:‘f; Tg g?g,el. These codei are also listed in
3 ki imited-sh : :
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TOOTH CONTACT PATTERN
CHECK (ALL EXCEPT FORD)

Paint the gear teeth and roll a
pattern as described in Section 3. After
diagnosing the tooth pattern as
described here, make the appropriate
adjustments as detailed in Section 2.

The correct tooth contact pattern
is considered to be the final check on
pinion depth and backlash adjust-
ments. Backlash adjustments, how-
ever, must be within the limits given in
Fig. 11.

Fig. 3 shows typical Dana patterns,
and Fig. 4 shows typical Eaton and
Rockwell patterns.

Due to minor differences existing
between individual gear sets, these
patterns  should be considered as
typical only and should be used as a
guide rather than a rigid standard,
The drive pattern is rolled on the
convex side of the tooth, and the coast
pattern is rolled on the concaye side.

In general, desirable tooth patterns
should have the following character-
istics:

1. The drive pattern should be
fairly well centered on the tooth.

2, The coast pattern should be
centered on the tooth byt may be
slightly toward the toe,

3. Some clearance between the
pattern and the top of the tooth is
desirable,

4. There should be no hard lines
where the pressure is high,

he . Pattern  movements

:?al:gﬁf ll']l btz_icklash and pinion
€ typical of g]]

spiral beve], b < ceers hyp

The movem
patterns cap
follows:

with
depth
oid or

ent of tooth contact
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a. Decreasing backlash moved the
ring gear closer to the pinion:

(1) Drive pattern (convex side of
gear) moves slightly lower and toward
the toe.

(2) Coast pattern {(concave side of
gear) moves lower and toward the tce,

b. ‘Increasing. backlash moves the
ring gear away from the pinion.

(1) Drive pattern moves slightly
higher and toward the heel.

(2) Coast pattern moves higher and
toward the heel.

¢. Thinner shim with the backlash
constant moves the pinion closer to
the ring gear:

(1) Drive pattern moves deeper on
the tooth. (flank contact) and slightly
toward the toe.

(2) Coast pattern moves deeper on
the tooth and toward the heel.

d. Thicker shim with the backlash
constant moves the pinion further
from the ring gear:

(1) Drive pattern moves toward the
top of the tooth (face contact) and
toward the heel.

(2) Coast pattern moves toward the
top of the tooth and slightly toward
the toe,

If the patterns are not correct,
make the changes as indicated. The

pinion need not be disassembled to
change a shim,

GEAR TOOTH CONTACT
PATTERN CHECK (FORD AXLES)

:: Wheq rolling a tooth pattern, use
1€ special compound (tube) packed
With each seryice ring gear and pinion
set,
Paint q)) gear teeth
and roll a
Ea:t-im" as describEd in Santinm 2
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explained here, make the appry i
adjustments as outlineg in Sectip
In making a fing) gear tooth eoppy
pattern check, it is pe
recognize the fact that there are (i
different types of gear set, hunty,
nonhunting and partial non-huy
Each type is determined by e
number of teeth in the gears, The nox
hunting and partial non-hunting ty
can be identified by the paint tining
marks on the pinion and ring g
teeth,

Acceptable Tooth
Patterns (Ford Axles)

Figure 5 shows acceptable
patterns for all axles. Any combinatot
of drive and coast patterns wil &
acceptable.

In general, acceptable tooth pﬂ
terns should have the follow

ics: ‘
Cha;a.mt;ﬂit drive pattern shouLd &
fairly well centered on the tooll'

2, The coast pattern shm:h
fairly well centered on the IOOH-llle ‘

3. Some clearance betw:;o o
pattern and the top of the

: 0 né8
deSlrb'ﬁlere should be no hard ¥
where the pressure is high o

The individual gear Sci e
conform exactly to the ide2 pcombm"
order to be acceptable Aﬂims o
tion of drive and coast lpi
in Fig. 5 are acceptab Seet ,

Hunting Gear o an:”“:l |

In a hunting-type gcari ot
pinion gear tooth °°mh$ In thiS l)a?;
with all ring gear tceth'c g gwﬁu
several revolutions of possib|‘ f
required to make @
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R — REAR AXLE IDENTIFICATION
lipe el Model Typo Cod Mods!
Ford Singe Speed g; ?z ?: ?2 ?: ?; 08 ST er = it b
,10,11,12,13,17,18 i s
= o AL A2, A3 AdAG Single Reduction F1, F2, F3 15201
el B8, 89, H1, H2, H3 BB, CB, HB 18201
oS o0 31,33, 35,36 — | g: Ez c;': L ::g;:
Bae :
\ P
Dana Single Speed C1, €3, C5, C6 N = Eaton Tandem :g lB;(F}” gg' SE. E::i:: E:‘,P(; EHC ;gézsic
Locking Axle £ E0I07 Ol 60 Singla Speed GF: HF‘, IF: K F’ - 34D SE
D6, 07, DB 70 Single Reduction LF, JF, BF, CF. DF, EF, FF 34D SC
Rackwell Single Speed 30,32, 34 C-100 1. G, AT, B1. HI.CI. 38D SC
Single Reduction 41,42, 44 D-100 i+ D1. EI:JI ’KI - 380 SE
62,63, 1665 F-106 [ Eston Tandem BN, CN, ON, EN, F1 39D PC
H1, H2, H3, H4, H5, HB, H7, H8, HY R-171 Single Speed GN 34D PE
52, 53, 54, 56 ; H-170 | Double Reduction AR, BR, CR, DR, ER, FR 38D PC
Rockwell Single SpEEd L1, L2, L3, L4, 16 Q-246 GR 38D PE
Double Reduction P5 RT-241 AV,CV, DV 420 PB
Rockwell Two Speed X1, X2, X4, X5 AT-341 v 42D PD
Double Reduction - T3, 74,75 0-346 AD, BD, CD, DD 30D PC
Y4, Y5 R-302 | Eaton Tandem AW, BW, DW, KW, IW 34D TC
Rockwell Tandem B1, B2, B3, B4, B5, B6, B7, BS, BY, BO, BA SLHD | Two Speed FW, GW, HW 34D TE
Single Speed D1, D2, D3, D4, D5, DB, D7, D8, DO, DA SQHD Single Reduction
Single Reduction W3, W4, W5 SHHD Eaton Tandem
Eaton Single Speed GG, AG, BG, HG, CG, DG, EG, FG 19121 | Two Speed CL, DL, EL, FL 30D TC
Single Reduction AK, FK 18101 Double Reduction
DK, GK, EK, BK, CK 18121 | Eaton Tendem
DQ, ca 17101 Three Speed AZ, BZ 38D T1C
EQ, FQ, GO, HO, IQ 17121 | Single Reduction JT 34D TE
Eaton Single Speed CJ 18301 Eaton Tandem Three Speed HT, AT, BT, IT 34D TC-3
Double Reduction Double Reduction
CE 1971-B

FIG, 2

Non-Hunting Gear Set

In a non-hunting type gear set, any
on¢ pinion gear tooth comes into
f:;;]m With only a few ring gear
the In this type, only one revolution
POssizlnng gear is required to make all
b e to'oth‘ contact combinations.
St Combination of drive and coast
€mns shown in Fig. 5 are accepta-

Partial Non-Hunting
Gear Set

Ina i
Partial non-hunting type gear
%L any one pinian gl

tnnth ~Amac intn

Driving Axle Identification Codes

contact with only part of the ring gear
teeth, but more than one revolution of
the ring gear is required to_make all
possible gear tooth co'mbmanons. Any
combination of drive and coast
patterns shown in Fig. 5 are accepta-

ble.

Shim Changes 4

Since each gear set rols 2
characteristic pattern, the patterns
shown in Fig. 5 are considered
acceptable and should be used as a
guide. The drive pattern 18 rolled (t)xn
the convex side of the tooth, and the

coast pattern is rolled on the concave
side.

The movement of tooth contact
patterns with changes in shimming can
be summarized as follows:

1. Thicker shim with the backlash
set to specifications moves the pinion
further from the ring gear:

2. Thinner shim with the backlash
set to specifications moves the pinion
closer to the ring gear:

If the patterns are not correct,
make the changes as indicated. The
pinion need not be disassembled to
change a shim. All that is required is

n2
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to remove the pinion, bearing, and
retainer assembly and ins.tall a
different shim. When reinstalling the
pinion and retainer assembly ofl a
nonhunting or partial non-hunting
gear set, be sure that the marked tooth
on the pinion indexes between the
marked teeth on the ring gear. Refer
to Pinion and Ring Gear Tooth
Contact Adjustment, Section 2!

REAR AXLE COMPANION
FLANGE RUNOUT CHECK (FORD
AND DANA AXLES)

1. Raise the vehicle on a hoist that
supports the rear axle (twin-post
hoist).

2. Remove the driveshaft assembly
(Part 15-60).

3. Check the companion flange for
damage to the universal joint bearing
locating lugs. If the universal joint
bearing locating lugs on the com-
panion flange are shaved (worn) or
damaged, replace the companion
flange Fig. 6.

4. The rear axle companion flange
runout is checked with a modified
universal joint (checking tool) a dial
indicator with 1.000 inch minimum
travel, and a cup-shaped dial indicator
adapter tool (Fig. 7). To fabricate the
checking tool, modify a universal joint

RING GEAR
TOOTH

HEEL
(LARGE END
OF TOOTH)

fa) TOE CONTACT

TO CORRECT—INCREASE BACKLASH,
MOVE RING GEAR AWAY FROM PINION

(d) CONTACT AT EDGE OF TOOTH
10 CORRECT— MOVE PINION “IN*
TOWARD RING GEAR, THEN ESTABLISH
CORRECT BACKLASH.

TOE.

(8) CORRECT CONTACT

assembly by removing two bearing
cups that are opposite each other, and
cutting or grinding off one of the
universal joint bearing flanges (Fig. 7).

5, Install the cup-shaped adapter
on the dial indicator stem. Install the
dial indicator on the pinion retainer or
pinion nose bumper bracket. Position
the indicator to allow an indication at
the ends of the universal joint bearing
cups and the remaining exposed
journal of the cross-shaft.

6. Turn the companion flange so
that the dial indicator cup-type
adapter rests on the machined surface
of the bearing cup (Fig. 7). Rotate the
companion flange side-to-side slightly
to obtain a reading indicating that the
bearing cup surface is perpendicular to
the indicator cup-type adapter. This
will be the point at which the dial
indicator cup is closest to the center of
companion flange rotation. It is also
the point at which the dial indicator
hand will reverse direction as the
companion flange is turning. Set the
dial indicator to zero.

7. Carefully retract the dial
indicator stem and rotate the com-
panion flange 180 degrees to position
the machined surface of the opposite
universal bearing under the dial
indicator adapter tool. Again, slightly
rotate the flange side-to-side to

(<) HEEL CONTACT
1O CORRECT— DECREASE BACKLASH,
MOVE RING GEAR TOWARD PINION.

(o) CONTACT AT BASE OF TOOTH
TO CORRECT—MOVE PINION AWAY

FROM RING GEAR, THEN ESTABLISH
CORRECT BACKLASH.

NOTE: Contacl petterns (o), [c), (d) ond (o] indicate Incorract placement of shims and will result in noe and gear failure
Patiern (b) shows Correcl confoct patfern. The cbove ring geor footh conlact patferns would ba mede under Loed
conditions ealy (octual operation). Do nof attemp! lo check o new installotion for correc! contact under No Load con-

ditions. TOOTH CONTACT Witl 8E CORRECT AS SHOWN AT (8) IF SHUMS HAVE BEEN PROPERLY INSTALLED,

FIG. 3

E 1730-A

Typical Gear Tooth Contact Patterns—Dana
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position the bearip

Sl S g pe ;
.thc dial indicator adaitgendxcular 0
is the point at w |

, hich the Sl thi
hand will reverse direcrign' dicaty,

beating. . e U
re
from the indicator (Fig, 8) 2ineg

Rotate the companion
degrees and position the dig] iange 9
adapter on the machined em;] ity
exposed journal (Fig, 9), Be mof the
end surface of the exposed jwre the
perpendicular to the indicator c:n“ i
adapter. This requires that the Plype
shaft be moved fore and aft o;rﬁs}?'
flange bearing cups. Note the pojn ;
which the indicator hand rey, =
direction. Rotate the flange assﬂ,l;;?
side-to-side until the crossshafy é
perpendicular to the pinion shaft axs
and the indicator hand reverses
direction. Zero the dial indicator ang
check the zero point again by slightly
moving the cross-shaft fore and af
then rotate the companion flange from
side-to-side.

8. With the indicator at zero,
carefully retract the dial stem and
rotate the flange 180 degrees. Rotate
the cross-shaft 180 degrees on the
flange bearing cups to position the
exposed journal under the dial
indicator adapter. Rock the cross-shaft
fore and aft and the companion flange
side-to- side to establish the point at
which the indicator hand reverses
direction. This will determine the
driveshaft universal cross-shaft runout.
Record this reading (Fig. 9).

9, Repeat steps 5 through 8 at least
three times and average the indicator
readings obtained (Fig. 8).

10. To determine the total (com-
bined) companion flange runout, it
will be necessary to use the corqued
runout chart (Fig. 10). Position
straight edge at the amount of flange
bearing cup runout indicated O the
left hand column of the chart, Positio?
another straight edge vertically 2 the
amount of driveshaft universal Cross®
shaft runout indicated on the 1P 0
the chart. The point at which -
straight edges cross the chart indic2 t
the combined rear axle flange FUA%%
For example: i

With Pan indicated 0.003 d‘“ch
flange bearing cup runout antiise
indicated 0.004 inch universal cb i
shaft runout (Fig. 9), the "%210'005
companion flange runout will o e
inch as indicated in the squar®
chart (Fig. 10). I

11, If the reading gbtamed msisti orﬂ
10 exceeds specifications dﬁo s O
the companion flange 180 deg

ading obt b

“
w
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ALL ADJUSTMENTS MUST BE MADE T

LOWCONTACT

THE PINION IS IN TOO FAR.
ADD SHIMS, AND READJUST BACKLASH.

FIG. 4

the pinion shaft and repeat steps 1
through 11,

12. If the repeat readings still
;’]"Wd specifications, re-position the
ange an additional 90 degrees on the
Pinion shaft and check the runout
(Steps 4 through 10).
rcp]ﬁ; If the runout is still excessive,
et ththe companion flange and
the € runout. If necessary, rotate
o W flange on the pinion shaft

an acceptable runout is obtained.
after ::CICSSlVe runout is still evident
ange iIt) acement of the companion
pl will be necessary to replace
the abO%'ea;?cc ;I)(lmon_gear, and repeat
specliﬁcations, s until runout is within
an4'1 Install the driveshaft assembly
joing bear)‘- Make sure the universal
Ing cups are properly

CONTACT ON THE HEEL
TOO MUCH BACKLASH.
- MOVE RING GEAR TOWARD PINION.

CORRECT TOO
THIS PATTERN PROVIDES PROPER cEl‘a”M‘eﬁﬁﬁ’é AXLE PERFORMANCE.

O SECURE THIS TYPE OF PATTERN.

72

HIGH CONTACT

THE PINION IS OUT TOO FAR.

Eaton and Rockwell Gear Tooth Contact Patterns

positioned between the companion
nge lugs.
% lgS. L%swer the vehicle. Road test
the vehicle. If drive shaft vibrations
are evident during the road test,
remove the driveshaft from the
companion flange and rotate It 180
degrees. Road test the vehicle again.

TANDEM INTER-AXLE
DIFFERENTIAL VACUUM
OPERATED LOCKOUT
CONTROL—LEAKAGE TEST

he vehicle on level ground
R rake released and

with the parking b

thle transn?ission in neutral. Start the

engine Wwith the valve cpptrol l_mob

pulled out (the power divider differ-

ential locked out). :
Accelerate the engine for a few

seconds, release t

he accelerator, and

REMOVE SHIMS, AND READJUST BACKLASH.

CONTACT ON THE TOE
NOT ENOUGH BACKLASH.
MOVE RING GEAR AWAY FROM PINION.

E 1772- A

turn off the ignition switch. Immedi-
ately measure the distance between the
face of the lockout cylinder mounting
bracket and the center of the push rod
yoke to the lever pin. Then after ten
minutes, measure the distance again. If
the distance has not increased, the
system may be considered vacuum
tight. However, if the distance has
increased, a vacuum leak exists in the
system.

First check all the connections.
After all the hoses and the pipe
connections have been checked and
tightened, test the system again. If the
vacuum leaks siill exist, check the
control valve and check valve assem-
bly, and the power divider lockout
cylinder in the order given.

D5
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ACCEPTABLE TOOTH PATTERN LIMITS j
NATION OF DRIVE AND COAST PATTERNS SHOWN PERMISSIBLE

ANY COMBI

Toe

¥ FJLL LENGTH DRIVE

7

DRIVE

FIG. 5  Typical Gear Tooth Contact Patterns—Ford

Toe .
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E 1621-A

fIG. 6 Checking Companion

Flange

EATON 3-SPEED TANDEM
STRAIGHT-AIR SHIFT SYSTEM

A simple method for quickly
locating troubles in the shift system
can be accomplished by listening for
possible air leaks and for sound which
would indicate shift unit operation.
Proceed as follows:

Turn ignition switch ON to open
solenoid valve, and check for air leaks.

With shifter knob in LO, air
pressure should be present only up to
air shifter valve.

With shifter knob in INT, air
pressure should be in forward axle air
line only (through quick release valve
and to forward axle shift unit).

With shifter knob in HI, air
pressure should be present in the
entire system, from reservoir, through
solenoid valve, air shifter valve, quick

Tonf—dzm-c;‘
E 1622-A

Flg, 7

Finoy CheELunge Bearing Cup

15-01-07
SN W S e b
Indicator Flgnge Driveshaft Universal
Reading Bearing Cup Cross-Shaf t
Runout-inch Runout~inch
- 0.004 0.005
- 0.002 0.004
d 0,003 0.003
Average 0.003 : 0.004
CE1943-A
FIG. 8 Flange Bearing Cup and Cross Shaft Runout Averaging

Chart—Typical Readings

release valves to both axle shift units.

To check forward axle for shifting
operate shifter knob back and fonl':
from I...O to INT. If the shift unit is
operating, a definite reaction will be
evident by sound of internal parts
movement. Check rear axle shift unit
in the same manner, except move
shifter knob back and forth from INT
to HI. 14t

If air pressure is satisfactory, and
shift units do not operate, refer to Air
Torsion Spring Shift Unit, Part 15-13.

LOCKOUT

Inter-axle differential lockout will
operate only when axles are in low
range. With lockout engaged, air
pressure is present from cab lockout
valve through lockout control valve to
lockout cylinder. Check for air leaks
with lockout engaged. If vehicle is in a
standing position and power divider
lockout does not operate, rock or drive
vehicle back and forth to make certain
the forward axle has completed the
shift to low range; before attempting
to make any repairs.

SPEEDOMETER ADAPTERS

To locate troubles in adapter
operation, trace electrical circuit from
ignition switch through circuit
breaker, pressure switches to adapters.
Also make sure adapter ground
connection is satisfactory.

TH
ION AND RING GEAR TOO
EIgNTACT ADJUSTMENTS (ALL

EXCEPT DANA)

Two adjustments affect pinion and

ring gear tooth contact. They are

pinion depth an
The pinion dept

are installed between

bearing retainer Of cag

d backlash (Fig. 11).

h adjusting shims
the pinion
e and the

carrier housing; therefore, adding
shims would move the pinion out
away from the ring gear, and
removing shims would move the
pinion in toward the ring gear.

The bearing adjusters locate the
differential and ring gear assembly in
the carrier housing. Tightening the
bearing adjuster on the ring gear side
of the carrier moves the differential
and ring gear into the pinion to
decrease backlash. Tightening the
bearing adjuster on the pinion side of
the carrier moves the ring gear away
from the pinion to increase backlash.
To move the ring gear away from, or
toward, the pinion, loosen one adjuster
and tighten the other adjuster the
same amount.

Shim Selection

Individual differences in matching
the carrier housing and the gear set
requires a shim between the pinion
bearing retainer sleeve and the carrier
housing to locate the pinion for
correct tooth contact with the ring
gear. In order to adjust the shim pack

Tool-6565, Used Tool-4201-C
With Bracket From

Tool-4201-C E 1624-A

FIG. 9 Cross Shaft Runout Check

Amuunn
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to the correct thickness for a given

seat, each pinion gear i.s mqued
%:i:; an adjustmgnt number (l'ndwnqual
variation from nominal dimension)
such as the 10 marking (Rockwel])
and the 3 marking (Eaton) shown 1n

Fig. 12.

Shim thickness for Ford gears is
determined by the gear pattern check.
Add or remove shims from the original
or nominal shim pack, s required,
until a proper gear pattern is
established. Adding shims will move
the pinion away from the ring gear
and removing shims will move the
pinion toward the ring gear. i

If the original ring gear and pinion
are used in reassembly, use the
original shim pack removed during
disassembly.

When replacing a ring gear and
pinion, it should be noted that the
original factory installed shim is of the
correct thickness to adjust for
individual variations in both the
carrier housing dimension and in the
original gear set dimensions; therefore,
to select the correct shim thickness for
the new gear set to be installed, follow
these steps:

1. Measure the thickness of the
original shim with a micrometer.

2. Note the shim adjustment
number on both the old pinion and the
new pinion.

3. Refer to Fig. 13 to determine the
correct amount of shim thickness
change. The amount shown in Fig. 10,
under the old pinion shim adjustment
number and in line with the new
pinion number is the amount of
change that should be made to the
original shim thickness if the old
pinion is marked 14, for example, and
the new pinion is marked -5, the table

k
indicates that 0.019 inch of shim stoc
s'llmuld be removed for the original

shim pack.

If the original shim pack was lpst
or if a new carrier housing is being
installed (Eaton axles only), substitute
a nominal shim for the original, and
follow the foregoing procedure for a
trial build-up, see Specifications Part
II in this manual, If any further shim
change is necessary, it will be
indicated in the tooth pattern check.

In the case of a Rockwell axle with
a lost original shim pack or new
carrier installation, install a 0.025-
0.030 inch shim pack for a trial
build-up, and run a tooth pattern. The
tooth pattern will indicate how much
this shim pack should be increased or
decreased.

In any Rockwell axle, the shim
pack should consist of at least three
shims one of which should be thin.
Position the thin shim next to the
carrier.

DIFFERENTIAL BEARING
PRELOAD AND BACKLASH- ALL
EATON AXLES, ROCIKWELL
STANDARD SINGLE REDUCTION
AXLE

1. Mesh the ring gear and pinion
with a slight amount of backlash.

2. Set the differentia! Dearing
adjusters in the carrier bearing pocket
threads, so that they just contact the
bearing cups.

3. Carefully position the bearing
caps on the carrier. Match the marks
made when the caps are removed.

4, Install the hardened flat washers
(if so equipped), bearing cap bolts or
stud nuts, and alternately tighten them
to specified torque. The bolts must be

15.01
\'03

.\/;
\ | |
\sn v PiNio
\ 1 AD, TH
SHIMS .. WUSthey
// ,
/: B
gz
<\ , ,
QX el
- INCREASE 4aras DECRE
BACKLASH BACKEL:;Eq o
NG S =
< i
; = |
BEARNG | i P
!

*/ BACKUsH DUSTR
<f ADIUSTMENT g100y.5

ADJUSTER

FIG. 11 Pinion and Ring Gegr
Tooth Contact Adjustment—Excep
Dana

torqued to specifications to be sure
that the bearing cups and adjusters are
seated. Check the adjusters for
freedom of movement as the bolts are
tightened. If the adjusters do not tum
freely, remove the bearing caps and
again inspect for damaged threads or
incorrectly positioned caps.

5. On a Rockwell single reduction
axle, the adjusters and bearing cups
should move easily with the caps
tightened to specified torque. On an
Eaton axle, loosen the bearing cap
bolts or stud nuts until the adjusters
and bearing cups can be moved sy

6. Alternately tighten the beanng
adjusters until there is some backlash
between the ring gear and pinion §nd
there is some preload on the bearng
(Fig. 14). While the bearings ¢
preloaded, rotate the ring gear several
turns in each direction to seat the

FIcs 1N

Camnaniann Blamaa Ao L1 A

v o~

Flange Bearing Drive Shaft Universal Cross-Shaft Runout-nch
Cup Runout 1 ¢ opg 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.8
0.000 0.000 0.001 0.002 0.003 0.004 0.005 0.006 0.007 L
o.oo% 0.001 0.0013 0.0022 0.0032 0.0042 0.0051 0.0061 0.0071 0%%%12
gggs 0.002 0.0022 0.0027 0.0037 0.0045 0.0053 0.0062 0.0072 ?,mss
0,003 0.003 0.0032 0.0036 0.0042 0.005 0.0058 0.0067 0.0077 09
i 0.004 0.0042 0.0045 0.005 0.0057 0.0064 0.0072 0.0081 3'0094
VI ggng 0.0051 0.0053 0.0058 0.0063 0.0071 0.0078 0.0087 0.010
o 0.00 0.0061 0.0062 0.0068 0.0072 0.0078 0.0085 0,0092 0.0103
iy 007 0.0071 0.0073 0.0075 0.0081 0.0087 0.0093 00099 001

. 0.008 0.0081 0.0082 0.0087 0.009 00094 0.010 0.0104 ;
The total (combined i i i :
e e shafz fﬁ{r]r;%i;n;g;dfilnlnsg?n{g?gsétlls located in the square where the columns containing the flange bearng CUP runout &
ceigt
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General Driving Axle and Drive Shaft Service

MATCHED.
GEAR SET
\DENTIFICATION

FORD

MATCHED GEAR
SET IDENTIFICATION

ROCKWELL STANDARD

FIG. 12

bearing rollers ‘in the cups. This
bearing roller seating is- important.
7. Loosen the bearing adjusters

until they are clear of the bearing -

:“PS. then tighten them until they just
ouch the bearing cups.

8, Instal.l a dial indicator on the
i ;r liousmg with the button against
16 ack face of the ring gear (Fig.

5 9'ze?gjlls't_t¥e differential end piay
. Without i th

differentia] bearings, T f
» From a zero end play and zero

I 3

121;1::@ condition, tighten each bear-

he Justing nut one notch to preload
rings, :

1 ;
the pi'lig’fount t'he indicator to check
N and ring gear backlash (Fig.

NOMINAL ASSEMBLY
DIMENSION

“the bearing cup,

MATCHED
GEAR SET
IDENTIFICATION

INDIVIDUAL
BACKLASH
MARKING

SINGLE REDUCTION GEAR SET

ANy

15-01-09

MARKING FOR INDIVIDUAL
VARIATION FROM NOMINAL

PLANETARY GEAR SET

/;‘/—.“;'{’;\I
2O} $7=MANUF AC-
Yoy TURING

" MARKING EOR

NO.OF
PINION|TEETH

. %)
R
I(\ \ W AITAY

M\,
b 9
L1038 3797 | 190 EAfl 4

Typical Pinion and Ring Gear Set- Marking

15). Check the backlash at four
equal]y-spaced points on the ring gear.
12. To reduce backlash loosen the
pinion side adjuster and tighten the
ring gear side adjuster the same
number of notches, in or_der to
maintain the preload. To increase
backlash, perform the same operation

in reverse.

When moving the adjusters, the

final movement should always be made
in a tightening direction. For example,
if one adjuster is to be loosened one
notch, loosen it two notches, then
tighten it one. This procgdure mnl.(es
certain that the adjuster 18 contactu'lg
and that the cup will
g put in service.

Rockwell single
backlash should be

not shift after bein
13. On the
reduction axle, the

INDIVIDUAL
VARIATION
RONIK MQTCH e INDICATES GENUINE GEAR 0 )
NOMINAL GEAR D R
= SET NO. EATON PARTS SET NO. i h ot
EATON

E 1766-A

set to the same adjustment as before
disassembly, if the original gears are
being used. If new gears are being
installed, adjust to the BL marking on
the ring gear (Fig. 12), and run a tooth
pattern check. If the pattern is
unsatisfactory at the marked setting,
adjust the backlash to the best tooth
contact pattern with the limits given in
Specifications. For back lash adjust-
ment on Rockwell double reduction
axles, see Part 15-12.

14. On Eaton axles, adjust the
backlash to the best tooth contact
pattern within the limits given in
Specifications.
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ARING PRELOAD
?'"jﬁfﬂ:gm-mon AND
:gcxwm AXLES

wo methods of checking
: iy ar‘;t preload adjustment,
pinin one method, the pinion and
retainer are completely as-

pled without the oil seal, and the
Bt n shaft nut is tightened to
leqﬁcd torque. The preload on the

sed, tapered bearings is then
oggcoked py measuring the torque
) iequircd to rotate the bearings. This
Py can be done by holding t.hg bearing
LN retainer and turning the pinion shaft,
] or holding the pinion shaft .and
wring the pinion bearing retainer.
The suggested procedure is to clamp
the universal joint flange in a vise, apd
wrap & Strong cord around the pinion
bearing retainer. Attach a pound
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N pull-scale to the cord, Note the pull
§iil  required to keep the bearing retainer
. rotating. The pull required to start the
i1t retainer moving is disregarded. The
—_ reading on the pull-scale multiplied by
; 1 one-half the diameter (radius) of the
__ " ‘bearing retainer at the point the cord
:s., is wrapped (in inches) is the in-Ib

-

torque.

Pinion bearing preload torque
specifications for all axles are given in
—  Specifications,

: Pinion bearing preload on these
——  axles is adjusted by installing spacers
o of various lengths. A shorter spacer
[ Increases preload and a longer spacer
i decreas;s preload. Usually the original

spacer is installed for a trial build-up.
Since the original spacer has no
identifying mark, it must be measured

With a micrometer to determine its
length,
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FIG,
14 2
D :
e | g '&egzchal End Play

Tool—420].¢

FIG. 15 Backlash Check

. The other method of checking
pinion bearing preload is to assemble
the pinion and bearing retainer, except
fc?r. the universal joint- flange and
pinion shaft nut and flat washer, A
pinion bearing cone replacer tool is
placed over the pinion shaft so that
pressure from the press ram can be
brou.ght to bear on the tapered roller
bearing cones and the bearing spacer.
Thf: assembly is then put under a press
(Fig. 12). See Specifications at end of
this Part. While the proper pressure
(in tons) is being applied by the press
ram, check the torque required to
rotate the pinion retainer (Fig. 16).
Use a strong cord and pound
pull-scale to check the torque.

Note the pull required to keep the
bearing retainer rotating, Disregard
the pull required to start the retainer
moving. The reading on the pull-scale
multiplied by one-half the diameter
(radius) of the bearing retainer at the
point cord is wrapped (in inches) is the
in-lb torque.

RING GEAR REPLACEMENT

If a riveted ring gear is to be
replaced, center punch the rivet heads
on the ring gear end of the rivets. D'nll
through the rivet heads (Fig. 17) using
a drill 1/32 inch smaller than the rivet
body. Press out the rivets, then remove

the ring gear.

Carefully examine the gear

mounting surface and locating flange
for high spots, which may have been
caused by the old rivet removal.
Remove any high spots with a flat
hand stone.

Special
used instea

bolts and nuts should be
d of rivets to att:.j:h the new
i the differential case.

nngOrglcaéa:gn axles with riveted ring
gears, be sure the bolts used to attagli
the new ring gear 10 the dlffcrcntla:1
case are grade 8 bolts. These bolts l:a
be identified by 3 6-spoke rr’?rr r‘nlg
forged on the head of the bolt. Tord

tn specifications.

15-01-11

Pinion Bearing
| Cone Replacer

FIG. 16
Check

Pinion Bearing Pre-Load

FIG. 17
Rivets

Removing Ring Gear

Place the new ring gear on the
differential case and insert the bolts
through the ring gear and into the
cdse.

The bolt heads are installed in the
counterbore on the gear tooth side of
the ring gear,

The torque limits for these special
bolts and nuts, apply to threads
lubricated with engine oil, If the bolts
and nuts are tightened while dry, add
10 to the limits. If the threads are
lubricated with axle lubricant subtract
10 from the torque limits.

REAR AXLE LUBRICATION

The ability of any axle to deliver
quiet trouble-free operation over a
period of years is largely dependent
upon the use of good quality gear
lubricants. To insure long life for gears
and bearings, use only gear lubricants

specified.
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Checking Leve!

drain plugs 8rc
Where magnetic b cleaned or

jugs shou
:::;ll'c::e el:lch time the Jubricant is
changed.
Ford Axle _ i
with the filler hole in the housing

bottom of the ﬁl!er
o et i ole is in the carrier

hole. If the filler h
c:sting, also fill to the bottom of the

hole.
filler oA“ Axles Except Ford and

Tandem
Remove the rear filler hole plug.
The lubricant should be level with the
bottom of the hole.
Tandem Drive Axles
The axle must be run first, then
allowed to stand for 5 minutes. The
power divider and the fo;ward rear
axle use the same lubrication system
and the 5-minute interval allows the
lubricant to settle to the proper levels
in the power divider case and axle
housing. After the 5 minutes, check
the lubricant level in the rear filler
hole in the forward rear axle only. It is
not necessary to check the oil level in
the power divider. If the level is up to
the bottom of the filler hole of the
forward rear axle, the power divider is
also adequately lubricated. If the level
is not up to the bottom of the filler
hole, add the necessary lubricant.
Check the rear axle lubricant level
through the rear filler hole.
Draining
All Axles
(Ford and Dana axles do not have
a drain plug. The lubricant must be
siphoned out, the cover loosened or
the removable carrier broken away
gom ﬁ;le housing allowing drainage.
or other axles, use i
i) the following
If possible, drain the lubricant
when it is warm and it will run freely,
lovng g mioun
T Eatter pecially desirable in
To drain, uns
bottom of the (;:::si;h; };l::g atnthe
sufficient time for all the old oil ta o
out. On tandem drive axles, it i: :]l;g
HECESSATY to unscrew the plug at the

the power divider for

tom of |
o f lubricant in the power

drainage ©
divider.

Filling
Single Reduction Axles . Ford

Axle

With the filler hole in the housing
cover, fill to the bottom of the ﬁl!er
hole. If the filler hole is in the carrier
casting, also fill to the bottom of the
filler hole.

To check these axles for proper
lubricant level, the filler plug should
be backed out slowly. If seepage
occurs around the threads of the filler
plug, the plug should immediately be
turned back in to avoid any drainage.
This condition indicates that the
specified amount of lubricant is
present in the axle.

Others

Fill the axle through the rear filler
hole until oil flows from the bottom of
the hole. After filling the axle with the
specified amount of lubricant, install
the oil filler hole plug.

2-Speed and Planetary Double
Reduction Axles

Fill the axle through the rear filler
hole with the specified amount of
Jubricant (lubricant should be at the
level on the bottom of the filler hole),
then install the filler hole plug. If the
carrier assembly oil channels are dry,
one pint of lubricant should be added
through the front filler hole.

Tandem Drive Axles

Fill both axles with the specified
amount until the lubricant is level with
the bottom of the rear filler hole, and
then add the specified amount to the
inter-axle differential power divider
!hrough the filler hole located in the
inter-axle differential power divider
case.

Eaton D-Series Tandem Drive

Axles
.F'ill the forward drive axle until the
oil is level with the bottom of the filler
hple in the rear cover. Then, add two
pints through the forward filler hole
located slightly offset to the right in
the top portion of differential carrier.
Do not use the rear hole at top of the

‘5‘0|.l / 4
\ ,Mlﬂ

differential carrj ol
Fill the rear “lee' :; an of] g, o‘/f“
instructions accq

for
2speed or plane Bingl

depending on the type of u::“tﬂ::: "‘#M
Useq

REAR WHEEL pE
A Wty
SEAL REMOVAL A",'f;“ ANp !j‘”
INSTALLATION 7/
¢
Two types of rear Whe| "fd'*‘
assemblies are used in p, bt ’o‘/
axles.' In the semi-floatj g @
used in the light series 3o W
in the light series 4 gipy) LPIL
bearing is used, and is helq jron, 0 4"

eld in place 7
gis auachedb% W
Tt of the yehig,

a_retainer. This bearin
:he axle shaft and pa
oad is carried on th £ |
to Part 1111 for a’;{‘em&‘]m&, /s
Installation details. In the full.aﬂ i ]
type axle used in the heayier e
double tapered roller b&ﬁn;““‘ P
mounted on the axle housing, Vehiargz 4 o
load is carried on the housing and :m o
the shaft. The shaft can therefore b pt
removed without disturbing the ber- ?-
ings. ¢
Wheel bearings of the light Seriss, e
semi-floating axles are lubricated g g» i
assembly with a special lubricant, and  *
require no further maintenance. Asal  * -
is installed behind the bearing o '
prevent axle lubricant leakage tothe
bearing. Replace this seal whemerer &
the hub and drum are removed from %%
the axle. See Part 11-11, 1
On all the full-floating axle wheel &
hubs with tapered roller bearings, 8 5%
seal is installed behind the immr &%
bearing to keep the wheel bearing
lubricant from the brake lining w8
brake drum. See Part 1114,

5 CLEANING AND INSPECTION

lNSPECTION B
EFQ.
DISASSEMBLY OF R(EI\RI!IER
An inspection

gt A of the adj
parts as the carrier is dis::ssenx:xll:;lt:;

ct:an assist in learning the cause of the
rouble and in determining what
corrections are needed.
ﬁxtMount.the carrier in a holding
ure. Wipe the lubricant from the

INTerna ] Ml e o aRess e i

e the
inspect them for damag® R%t:shn&
gears to see if there i5 &0 or dam®®
which could indicgte worn b ook
bearings or CMIPPE of the id
carefully at the S¢ ac
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1/—
- any scoring flaking, or signs

ear. '
of "”‘WEL “Aial indicator (Fig. 12)
P ash at several points
and § the ring gear Backlash limits
ch axle are given in Fig. 13.
If no obvious mlsadjustment or

e i5 noted, inspect the gear
{ooth contact: Coat the gear teeth with
e special compound furnished with
leach service Ting gear and pinion (Fig.
18). Too fluid a mixture will run and
smear. T00 dry a mixture cannot be
ueezed out from between the teeth.
As shown in Fig. 19, rotate the ring
car back and forth (use a box wrench
on the ring gear attaching bolts for a
fever), until 3 clean tooth contact
pattern 1S obtained. :

On the larger axles (Fig. 18), it
may be desirable to roll a pattern by
qurning the pinion gear with a wrench
on the pinion shaft nut. A sharper
pattern will be obtained if a flat steel
bar is held lightly against the ring gear
to act as a brake.

Certain types of gear tooth contact
patterns  on the ring gear indicate
incorrect adjustmient. A noise condi-
tion caused by incorrect adjustment
can often be corrected by readjusting
the gears. Typical patterns and the
necessary corrections are shown in
Figs. 1, 2, and 3. Gear tooth runout
can be detected by an erratic paitern
on the teeth. If ring gear runout is
suspected, mount a dial indicator to
measure the runout of the back face of
the ring gear (Fig. 20).

INSPECTION AFTER
DISASSEMBLY OF CARRIER

lhct}“hroughly clean all parts. Syn-
wnshced s§als must not be soaked or
s ;n cleaning solvents. Use only
5 be:ri vent Fo wash the bearings. Oil
- ngs immediately after clean-
Ing to prevent rusting,

o1
3‘“‘3-Flouﬁng

Rear Wheel Hub-
s ee|l Hub-Ford

A visua
detect .ny',,‘,';}ﬁ;*“"“ of parts will
Clean the inside o;“:;f or damage,
carrier housing, before :ebcnimer o
assembling the parts l““"“s and
vidual parts as outlined ll,laillect indi-
Gears elow,
Examin fia :
teeth for s:o:.il:leg %‘;“:innand ring gear
wear.  The pattern gtskof N
disassembly should bea ;n during
judgi : elpful n
Judging if gears can be reused, W.
gears cannot be rebuilt to co}rec(t)m
noisy condition. Gear scorin 3
flaking are the result of o
ShOCk loadin €xcessive
incorrect lugric(;rnt thes o e
cannot be reused, ; Lot U
Examine the teeth and
surfaces of the differential gears.t&lr::‘t-
on the hub of the differential side
gears can cause a chucking noise
known as chuckle, when the vehicle is
op;rated at low speeds. Wear of
Spl]ﬂes, thrust Surfaces or thrust
quhers can contribute to excessive
drive line backlash.
Bearing Cups
Check the bearing cups for rings,
scores, galling, or erratic wear
patterns. The pinion cups must be
solidly seated. Check by attempting to
insert a 0.0015-inch feeler gauge
between the cups and the bottom of
their bores.
Cone and Roller Assemblies
When operated in the cups, the
cone and roller assemblies must turn
without any roughness. Examine the
roller ends for wear. Step-wear on the
roller ends indicates the bearings did
not have enough preload, or the rollers
were slightly cocked.
Differential Bearing Adjusters
Temporarily install the bearing
caps and test the fit of the bearing
adjusters in their threads. The
adjusters on 2 Rockwell axle should
turn easily Wwhen the caps are
tightened to specifications.
The faces of the adjusters that
contact the bearing cups must be
smooth and square. Polish these with
a fine abrasive on 2 flat surface.
Replace the adjusters or examine the
threads in the carrier if their fit is not
roper. Be sure the bearing caps are
gn flfe gide they were machined to fit.
Universal Joint Flange
Be sure the gears of the flange have
oot been damaged in removing the
drive shaft or in removing the flange
from the axle. The end of the flange
that contacts the oil slinger or pinion
front bearing Of flange, must
smooth. Polish this face if nece;slaryl;
Roughness Aggravates backlas
mices, and causes wear on the slinger

ADJUSTING NUT
LOCK

ADJUSTING

E1001.C

FIG. 19 Gear Tooth Contact
Pattern Check—Ford

with a resultant loss in pinion bearing
preload.
Pinion Retainer
Inspect visually for damage. Be
sure the pinion bearing cups are
seated. Be sure there are not chips or
burrs on the mounting flange. Clean
all lubricant passages. If the pinion
bearing cups were removed, examine
the bores in the retainer carefully. Any
nicks or burrs in these bores must be
removed to permit proper seating of
the cups.
Carrier Housing
Inspect visually for damage. Make
sure the differential bearing bores are

Tool—4201-C

E 1773-A

FIG. 20 Ring Gear Runout
Check—Typical

D13
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th and the threads are not Ring Gear Runout ,

mged. Remove any nicks Of burrs If the ring gear runout check g;.d:ﬁ‘ton and thep
from the mounting surfaces of the  during disassembly cxceeded specifi- I the o flange K ty
caricr houSing: cations, the condition may be caused SME runout dmi fing gty f-

leferenti;l (i::gs B e gzm: ;acr:);d Ll distorted or  to thc"c‘;‘;:s. insta] 5 , 1OV My
beaxl’gtemz‘;rnct atreesmooth. Check the diffcrcgntial be'arings).{ SRS WO point ig cxcéssliiclhe rungm 'l':'l I,
fit of the differential gears in the To determine the cause of the :;\lc and the °0m’1ig1: E.“‘Tisp tily
countcrborrres. Exa;:}l:c f:r:?n:lztin:}: cxclw[swc ru:iout, assemble the differ- eli?t:um diffcrengi:ll iy
thrust surfaces, which arc st ential case without the ring gear, and i new diffe; B eb%n
damaged when the bearings are make the checks outlined in the 85 on the cage p, eNtial gig
removed. If the bearing assemblies do following paragraphs. case in the carr uibs ang imt,nh*‘
not seat firmly on the hubs, failure is Press the differential side bearings runout, If the ﬂln:;t Check the s
el ?&”«fﬁﬁfféﬁ&"ﬁnﬁ’ ﬁ:?a:cf i tt}lll ; diff hu?s’, T l:a:lu““:

‘ _ in the differentia carrier. Install th :
o o s T = i cps d rge e cap bl

and free from nicks or burts. to specifications. Mount a dial
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Ml:h\ 15 15-01-15
l
W pECIFICATIONS
L
.i\'e' \(
W&N i (AONT DRIVING AXLE LUBRICANT CAPACITIES
iy, 2§ h pEARAND Single-Speed Axle
] Nég /-”f—\_— Approximate Capacity (Pints) () Two-Spoed Axle
U 4 U.S. Measure Imperial Measuro Approximate Capacity (Pints) @)
‘ Model Mak
hizm'ﬁ‘l patoand 5 41/8 i and Mods! US. Messurs Imporial Messurs
N B [T 0 - oon 15201 @ ©® 7 T
h .Q‘ Bgna“‘F : 5 & Eaton 16244 @® ® 22 18-3/8
d 70 :
G [ gt 603EO s Eaton 17201, 17221 ® © 301/2 25112
W.MSBFMM Eaton 18201, 18221 @ ® 33 27.1/2
334 @ 3 £
(font Axls) S =5 2on 19221 ® @ 35112 29172
e G4 (Front Axl) : allh, Rockwell 0346A @ 3 8112
S 701, 17121 ® 30.5 25172 | Rockwall RT-341-A @ % 2112
Toon 6101, 18121 ® 33 271/2
faon 18301 @ 33 271/2
Eon 19121 © 351/2 231/2
e e .
Rockwell C-100 & D100 ® 12-1/2 10-3/8
Rockwell 106 © 13 107/8
Romel 170 © 26 215/8
S -
Ruckwell B-1718 @ 44 371/2
Rockwell 02468 @ @ 36 30 ® If hubs have been removedan additional 1/2 pint of axla lubticant must be added.
(@ Quantities listed are approximate. Axle should be filled until lubricant is level with Add lubricant through the axle vent.
bottom of filler hole with vehicle in normal operating position. If hubs have been removed an additional 1 pint of axle lubricant must be added. Add
(@ F-250 4-Wheel Drive lubricant through the axle vent.
@ F-100 4-Whee! Drive @ If hubs have been removed an additional 1-1/2 pints of axle lubricant must be added.
( Add one pint of lubricant to front filler in carrier assembly when new or recon- Add lubricant through the axle vent.
ditioned drive unit is installed. This quantity is included in the capacities shown. Fill to bottom of Filler hole.

TANDEM AXLES REAR AND FRONT DRIVING AXLE LUBRICANT CAPACITIES

Approximate Cepecity (Pints) (@)
Make and Model U.S. Messure Imperiel Measura
Eon300SC @ Forward 28 233/8
300TC,300PC  Rearward 27 221/2
Power Divider| 2 15/8
Eaton 34DSC, Forward 33 271/2
H0PC,4DTC  Rearverd 33 27112
HDSE, 34DTE
HDPE @ Power Divider | 2 1-5/8
Eaton 38DSC Forward 34 281/4
3801C, 38DSE, Rearward 34 281/4
B0 @
~—_ Power Divider | 2 158
D dd o Pints of Iubricant to the inter-axle differential housing in addition to the
eiiedamount whan & new of reconditioned drive unit is installed.

If
®Athb: have been removed an additional 1/2 pint of axle lubricant must be added.
lobricant through the axle vent.

Approximate Capacity (Pints) (@)
Make and Modal U.S. Measure Imperial Measure
Eaton 420PB,  Forward 29 24
420PD @ Rearward 29 24
Rockwell SLHD Forward 321/2 27
O] Rearward 32 26-5/8
Power Divider 2 1-5/8
Rockwell SHHO Forward 32 26-3/4
@ Rearward 28 233/8
Power Divider 2 1-5/8
Rockwell SQHD Forward 34 281/2
® Rearward 3 26
Power Divider 2 1-5/8

@ |f hubs have been removed en additional 1 pint of axle |ubricant must be edded.

Add lubricant through the axle vent.
|f hubs have been removed an additional 1-1/2 pints of axle |ubricant must be

@

added. Add lubricant through the axle vent.

CE 2168-A
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AXLE HOUSING
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Disassemaly and Overhaul

........ 2001 | | ELECTRICAL SHIF

Single-Speed, Deuble Reduction . . . .. 21-04 OVERHACSEE e

Hemoval and Installation ............ 21-02 OVEHHAUL
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Sﬁﬂﬁmﬂ DISASSEMBLY AND TR, Doubl CCURENER g:gg
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Two-Speed, Double Reduction . . ... ... 21-07 ?ingle-Speed, Double Reduction . . 21-04
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. Two-lspr?;ci, Dtoi.llb:g Reduction . .. ... 21-08 Single-Speed, Double Reduction .. . .. .. 21-06
emoval and Installation ... ......... 21-02 Two-Speed, Double Reduction ........ 21-10
1 DESCRIPTION
HELICAL
DRIVE GEAR

Rockwell Standard 2-Speed and
double-reduction rear axles are avail-
tble on 800-9000 Series trucks.

RING GEAR, PINION AND
DIFFERENTIAL ASSEMBLY

heugolthda_x]w incorporate a hypoid
e nve with a 2-step gear
reduggilgn" The first or primary
o on is through the hypoid pinion

Tng gears with the second

Teduction thy .
Fi. 1 1o g;gh the helical gears

gml'::dz;:rflt‘qng‘type hypoid pinion
cge b 18 supported in a pinion
f : gs.y ‘;PE:SSCQ tapered roller
D € 15 mounted on the
Whicir?s Side of the diffferential carrier
The h"“‘*’;ued_on the axle housing.
O the 1 Bmd nng gear is mounted
Which jg g *hand end of a cross shaft
ier by oPorted in the differential

; Inthey ;ﬁpered roller bearings.
birioy e 1SPeed axle, the helical
the orogg shag Integrally mounted on
belig] g 304 it meshes with the
. The 2,: gear on the differential.
Pinjop, gqmp”d axle has two helical
- low-speed and high

speed - both of which free-roll on the
cross shaft. Each pinion gear meshes
with a helical drive gear on the
differential. A gear shift collar (Fig.
2), which is connected through a shift
fork to an Eaton electric shift unit,
rotates with the cross shaft between
the two pinion gears. The collar
engages the helical pinion gears, one at
a times, with the cross shaft to provide
either a low-speed reduction ratio or a
high-speed ratio.

The rear axle housings are of the
one-piece banjo type with full-floating
axle shafts which are splined to the
differential side gears.

ROCKWELL ELECTRIC SHIFT UNIT

The Rockwell Standard shift unit
consists of an electric motor,
shaft and wheel, an eccentric, and a
connecting rod (Fig. 3)

The electric motor drive '
shaft, wheel, and eccentric (Fig. 3).
The connecting
eccentric to the S
operates the push rod

and shift collar
(Fig. 47). : ’

& ROTATION

HYPOID |
RING ! HYPOID

GEAR PINION GEAR
a worm
rives the worm ROTATION
rod connects the
hift shaft which
FIG. 1 Power

Flow—Single-Speed
Double-Reduction Rear Axle

HELICAL
PINION GEAR

E1833-A
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HIGH'SPEED
HELICAL DRIVE i
GEAR oy

ROTATION

LOW-SPEED

GEAR SHIFT

COLLAR
GEAR SHIFT  HELICAL PINION
o o HIGH-SPEED
HELICAL PINION
GEAR
HYPOID
RING
GEAR PINION GEAR
HIGH-SPEED
m"{‘?'l:g: REDUCTION
B AT C-D ROTATION

FIG. 2

E1834-A

Power Flow—2-Speed Double-Reduction Rear Axle

15,
—

FIG. 3 Electric Shift Upjj— r
Assembled View—Neutral Position @

h

EATON ELECTRIC SHIFT uni

Some Rockwell axles use 3 Specal
Eaton electric shift unit whigh
basically the same as that used o
Eaton axles. For Description mg .00
Operation, refer to Part 15-12. For
Service procedures, refer to Section 4
in this Part 15-13.

"=

e
- e ww
B ook s W W e s

-

e

= WS
!

3 ADJUSTMENTS

Axle shafts, wheel hubs, wheel hub
bearings, wheel hub grease seals, the
electric shift unit, and the differential
drive pinion oil seal can be replaced
without removing the differential

TR ST Yo

carrier assembly from the axle housing
or the rear axle assembly from the
vehicle,

The axle shafts, wheel hub,
bearings, and grease seals may be

:L.‘-:

replaced, lubricated, or ndjusted B W
outlined in Part 15-01, Section 2 S
The electric shift unit cn B &
replaced or overhauled as described I
the following sections. 4

4 REMOVAL AND INSTALLATION

REAR AXLE HOUSING

For Removal or Installation
of the
rear axle, follow the roced i
in Part 1520, Sectiorl: 4, g e

DIFFERENTIAL CARRIER

quonl
- Drain and discarg {he

3. Pull the axle shafts with the
proper tool. Do not strike the studs.
Pry bars, chisels, or wedges must not
be used'to remove the axle shafts.

4. Pllsoonnect the drive shaft from
the U-joint flange on the rear axle. On
8 two-speed axle, disconnect the wires
from the electric shift unit.

5. Remove all but the top two nuts

lubricant. The qry; e e from the axl i
. : C
bottom of the diﬁ'ernentpi::llgc;iﬁat the the differential 13:238 1?23: :}:: ‘gg
w“i.mkfermove the nuts mder.lock tWo nuts loosened on the studs to
Om the axle shaft sygs, g;::':::mtlhe carrier from dropping

/ y the axké
6. Loosen the carmef 'frot: cawhide

housing by striking it ¥

mallet. : i
7. Position a roller jack unC oy

. hat the ? vl
i
Safety chains should A

ov
;nrrler o uté frof
ousing. .
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! screws evenly, pnd remove
Tighte? 't:-efrom the housing.

2 the puller screws, and
discard the differential

a new differential carrier
1;t1::;ce the axle housing.
2, Place the differential carrier on a
u;- jack. Then roll the carrier into
: 'eﬁon in front of the axle housing.
pwg start the carrier onto the axle
housins with 4 equally spaced lock
washers and nuts. Tighten the nuts
glternately to draw the carrier
squarcly onto the housing.
4, Install the remaining lock
rs and nuts, and torque all the

Lo ifications

to speci ;
" hs nutss. ?nsﬁ new gaskets on the wheel
\ pubs. Then install the axle shafts.

Install the lock washers _and puts, and
torque the nuts to spgcnﬁcatlons.

6. Connect the drive shaft to the
U-joint flange on the rear axlc.. On a
two-speed axle, connect the wires to
the electric shift unit. The red wire
connects to the terminal adjacent to
the mounting flange of the shift unit.
Megp The black wire connects to the outer

terminal.
m!] 7. Fill the axle housing with the
" specified grade and quantity of axle
lubricant. Then install the filler plug
and road test the axle.

ROCKWELL ELECTRIC SHIFT UNIT

Removal
1. Disconnect the wires from the
. terminals on the shift unit cover.
M' 2. Remove the retaining screws
’Lﬂ"*; and filler plug from the cover.
m:ﬂ, 3. Turn a threaded tool into the
@ filler plug hole as shown in Fig. 4. and
g8 pull the cover from the housing. The
tool can be made by welding a 1/8 x
£ 27 pipe plug to the end of a T-handle.
Do not pry the cover from the

FIG,
5' Uni é°ver Removing Electric Shift

housin
gasket.s' Remove the cover to housing

4. Drive the roll p; i
pin from th
:ggf;n ar}d WF' tric connecting reo:ih::
_ N Fig. 5. The tool sh i
Fig, 5 has a 5/8 inch body at?do: ;1/;2'
inch nose section,

Irtherollplnlalnllnewi
th
worm shaft as shown in the lnsertu:)ef

be necessary
the position of the shift sh::t ?.':’352
the pin can be driven out,

To change the position of the shift
shaft, turn on the ignition switch,
Then shift the unit to the desired
position by touching the hot lead of
the electric harness to the appropriate
terminal on the shift unit cover. It is
not necessary to at tach the cover to
the housing,

If the shift motor is not operatin
disconnect the wires at the inspi:le fnge’
of the cover and remove the shift
motor (Fig. 44). Install a new motor,
and shift the unit to the desired
position,

In case a new motor is not
available, use a slotted tool that fits
over the tang of the worm shaft and
turn it until the shift shaft changes
position (Fig. 6).

5. Remove the nuts and lock
washers from the mounting studs, and
remove the shift unit from the carrier
(Fig. 7). Do not damage the oil seal in
the flange.

Installation

1. If a new shift unit is being
installed, remove the cover from the
housing with the tool shown in Fig. 4
as described in step 3 under Removal.

2. Install a new shift unit housing
to sleeve gasket, and position the shift
unit over the mounting studs (Fig. 7).
Do not damage the oil seal that is

E1841-A

FIG. § Removing Roil Pin

E1449-A

FIG. 6 Changing Position of

Shift Shaft

SLEEVE

FIG. 7
Shift Unit

Removing or Installing

SHIFT SHAFT

CONNECTING
ROD

EI843-A

Positioning Connecting

FIG. 8
Rod in Shift Shaft

DI8
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installed in the flange gection of the
'm;. n.:lst the shift unit is moved into
place, move the eccentric connect;‘ting
rod into the slot in the end of the z

shaft (Fig. 8). Install the lockwashers
and mounting studs nuts, and torque

pecifications. 8%
v the hole in the connecting

rod with the hole in the shift shaft,
and drive the roll pin into place with a
suitable driver as shown in Fig. 9. The
driver shown has a hole m one end,
3/16 inch diameter Iﬁr lb/: inch :eep.
the pin at the beginning.
3 gOI%Vhenpll:mlllnl the shift unit
cover, the shift unit and axle assembly
must be in the neutral position to
avoid damaging the switches. Install
the gasket and cover, and secure with
the retaining screws.

6. Fill the unit to the bottom of tl}c
filler hole with SAE 10 motor oil.
Install the filler plug.

7. Connect the wires from the
electric harness to the terminals on the
outside of the shift unit cover. The red
wire should be connected to the
terminal nearest to the mounting
flange of the shift unit. The black wire
connects to the other terminal.

FIG. ¢ Installing Roll Pin

EATON ELECTRIC SHIFT UNIT

The Eaton unit used on Rockwell
axles, has to be partially disassembled
before it can be removed from the
carrier. Refer to the combination
Removal and Disassembly and As-
sembly and Installation procedures in
Section 4 which follows.

W

S DISASSEMBLY AND ASSEMBLY

SINGLE SPEED DOUBLE
REDUCTION AXLE

Disassembly of Rear
Axle

Differential Carrier

1. Mount the differential carrier on
:;;uablchst‘aﬂnéi. Opposite sides of the

er sho be supported with
adapters of the type shown in Fig, 10,
2. Before disassembling the carrier,
inspect the unit, following the proce-
dures given in Part 1501,

3. Mark one differential bearing
cap and the corresponding carrier Jeg
::itlh a8 punch (_F{ig. 10). These marks
¥  help to position the parts properly

un4ngRassembly of the carrier.

» Kemove the locki i
bols from both bearing e ™3
s tlsg.ﬁ_llemovc: the locking wires and
= om both bearing adjuster locks,

Gmlral:ie both locks,

» Back off both bearing g;
e A
:%g_ctltl:rr the rgn;ov;pangld wti;e

ljuster fr i ¢
om each side of the carrier,

'{. Lift the differential out of the
carrier.

: 8. Remove and discard the cotter
pin from the U-joint flange nut. Then
remove the nut with the tools shown
in Fig. 11.

9. Drive the U-joint flange off the
splines with a rawhide mallet. If the
flange cannot be easily driven off the
splines, it can be pressed off by a
hydraulic press when the hypoid
pinion cage is being disassembled.

10, chnovc the screws that hold
the hypoid pinion cage on the
differential carrier.

11. Ins_tal] two 3 inch 3/8-16 puller
screws (P::g. 12) in the holes provided
In the pinion cage for this purpose.
Tighten the screws evenly, and remove

the cage and pinio
o pmnion gear from the

12, Remove the pinion adjusti
. . Justlng
shims (Fig. 12) from the carrier. If the
same hypoid gear set is to be used
:::-ll;ﬂm tllll:m carrier is assembled,
2 =
el should be installed

13. Place a wooden bl
: ock under
thc hehcal Dillion gear tn Q“nm}:-nffn

cross shaft. Then remove the bolts that
hold the cross shaft bearing cap (Fig
13) in the differential carrier on the
side opposite the hypoid ring gear

14, Force the bearing cap out of
the carrier about 1/4 inch by prying
the hypoid ring gear away from the
side of the carrier, '

15. Position metal stnps uﬂ?“
both puller screw holes in the bearid
cap. Then thread the puller o
into the cap (Fig. 13) so that they T?HS
the strips in place against the adjus
shims. Do mot tighten the mﬁ'
directly onto the adjustiog & -

16. Tighten the puller

ips, &0
evenly against the mctglapstrm i
remove the beanng Bl

adjusting shims from
: 17. gafcfully slide the
gear and Cross shai;t
bearing cap bore, an e
them f?'om ItJhc carrier 88 ghown 19 '
14.

id ring

both cross shaft % g
s, and s S8
necessary. Remove fe cap will§
worn cup from the ©
anitable puller similar

{

kg
Y

-
-
=1

£l
£

&

FF¥ &
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LOCATING

& MARKS

Adapter—4201-NF

CAP BOLTS
EIB12-A

FIG. 10 Differential Carrier
Mounted on Stand

shown in Fig. 15. To operate the cup
in the bearing cap remaining in the
differential carrier, tap the cap out of
the carrier about 1/4 inch with a soft
drift against the inside of the cap.
Then remove it from the carrier, using
the same procedure for removing the
other cap.

Cross Shaft

1. Remove the locking wire, two
screws, and the bearing retaining plate
from the hypoid ring gear end of the
cross shaft.

2, Press the cross shaft out of the
hypoid ring gear and the bearing next
to the gear (Fig. 16). Remove the
Woodruff key that holds the gear on
the shaft.

3. Press the remaining bearing
tl'l;)m the cross shaft as shown in Fig.

Differential Gear and Case
1, Mount the differential in a
softiawwed vise. Then, if necessary,
remove both differential side bearings
With the type of tool shown in Fig. 18.

Tool~T577.4851.8

E1813-A

FG, 1y

Flonoa .. ReMoving U-Joint

HYPOID
PINION
CAGE

DIFFERENTIAL
CARRIER

E1814-A

FIG. 12 Removing Drive Pinion
Gear and Cage

2. Check the original alignment
marks on both case halves. If the
marks cannot be seen clearly, punch a
new mark on each case half to help
position the parts properly during
assembly of the differential.

3. Separate the helical drive gear
and the two case halves. If rivets are
used to hold these parts together,
center-punch the head of each rivet as
close to the center of the rivet head as
possible (Step 1, Fig. 19). Drill a 1/8
inch pilot hole at each center punch
mark (Step 2), and then drill a 1/2
inch hole into each pilot hole to a
depth of 1/2 inch (Step 3). Press out
all the rivets with a 1/2 inch punch
(Step 4). Do not attempt to remove the
rivets with 2 hammer and chisel.

4, Remove the spider,spinion gears,
thrust washers, and side gears.

HYPQOID
RING GEAR

Puller

JUSTING SHIMS
Screws AD e
FIG. 13 Removing Cross Shaft

HYPOID RING GEAR

15-21-05

E1074-B

FIG. 14

Removing Rear Gear
and Cross Shaft

Tool—
oTC-938
Tool—
OTC-943
s
BEARING
cup
0]
BEARING CUP
o
E1816-A
FIG. 15 Removing Cross Shaft
Bearing Cup
CROSS SHAFT Press Ram
BEARING

HELICAL

HYPOID PINION GEAR

RING GEAR

X E1076-8

FIG. 16 Removing Cross Shaft
Bearing and Hypoid Ring Gear
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HELICAL
PINION
GEAR

E1817-A

FIG. 17 Removing Cross Shaft

Bearing

HELICAL DRIVE GEAR

: DIFFERENTIAL

& SIDE BEARING
S E1078-A

FIG. 18
Side Bearing

Removing Differential

Pinion Cage

1. Press the hypoid pinion gear
shaft out of the pinion cage, and then
remove the bearing preload spacer
from the shaft.

2, Remove the rear bearing from
the pinion shaft as shown in Fig. 20.

3. Remove the rear bearing cup
from the pinion cage with the type of
puller shown in Fig, 15,

CENTER PLL — szp;‘z '
PUN

Rivers 1 DRIIhLoTé_OT
FIG. 19

Removing Differential Case Rivets

i d
, Press the front bca_nng cup an
thc‘:)il geal from the pinion cage with
56T-4616-B.
t0015.1- Clean and inspect all the parts
(Fig. 21), using the procedures given
in Part 15-01.

ASSEMBLY OF REAR AXLE

Pinion Cage ’

1. Install the rear bfc:mng‘ on t:e
hypoid pinion gear shaft against the
ng: shoF:IIder (Fig. 22). Use a 3 inch
glecve about one inch long under the
bearing race so that the thrust of the
press ram is not against the bearing

roller cage. ' _
2. Install the rear bearing cup in

the pinion cage (Fig. 23). The cup
must be firmly seated against the
ghoulder in the cage. p

3, Install the front bearing cup In
the pinion cage with the tool shown in
Fig. 24, making sure that the cup seats
firmly against the shoulder in the cage.

4. Coat the pinion rear bearing
with axle lubricant, and position the
pinion gear in the cage.

5, Place the pinion cage and gear
in a hydraulic press so that the gear
rests on the press bed. Then position
the original bearing preload spacer
(Fig. 21) on the pinion gear shaft.

6. Press the pinion front bearing
onto the pinion gear shaft against the
spacer. Use a 3 inch sleeve about 5
inches long over the bearing race so
that the thrust of the press ram is not
against the bearing roller cage.

7. Rotate the pinion cage several
times to be sure that the bearings are
properly seated. Then check the pinion
bearing preload, using the checking
procedure given in Part 15-01. If the
preload is too low, install a thinner
spacer under the front bearing. To
decrease the preload, install a thicker
spacer under the bearing.

. 8. When the preload is correct,
install the oil seal in the pinion cage
(Fig. 25).

STEP 3
DRILL RIVET
HEAD

PRESS RIVET OUT
E1818-A

W

FIG. 20 Removing Hypoid Pinion
Rear Bearing

Differential Gear and Case

1. Check the mating surfaces of the
differential case halves and the helical
drive gear to be sure they are clem
and free of burrs. Then coat all the
differential parts (Fig. 26), including
the inner walls of the case, with axk
lubricant. :

2. Install the differential side
bearings, making sure they ar
properly seated (Fig. 27). Use q31/l
inch sleeve about one inch log ovef
the bearing race so that the thrust of
the press ram is mot agaimt ti¢
bearing roller cage.

3. Position a thrust washer and 8
side gear in o1 . of the differentia Cﬁm:
halves. Then place the spidef s
pinion gears, and their thrust Ymsi ;
in position. Install the re'mammzm
gear and thrust washer in thie

4, Position the helical dn¥é geat
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the case half. Then install the other

AR on
half of the case, aligning the ™

oAl
the

having the smaller offset. ! v ¢

bolts and nuts enou

togett
gear and both case hﬁl"ﬁf ine 56

Then check the rotation ©

gears and pinion 8% ¢ s gnd
6. Install the rem wvely ©
nuts, and torque &
pecifications. :os OF
PO Tnstall locking ¥®

bolts.
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Press Ram ‘ HYPOID
CIO:; ?::?N B it ey R PINION GEAR Press Ram Tool—

1 };osmwi th the tapered end of the : g
r0s8 sward the helical pinion gear on FENGE
ey t0 en align the keyway in e
the sh gear with the key in

the hl{fgd,::spms the gear on the
‘h:; The gear must be seated against
sh shoulder on the shaft.
2 Position the bearing for the
‘4 ring gear end of the shaft on
hype bed under the shaft. Then
carefully Press the shaft into the
bearing 50 that the bearing seats
squarely against the s_h§ft shoulder.
3, Install the remaining bearing on
the other end of the shaft. Use a 3inch
sleeve about one inch long over the
mmewthatthethrustofthe
press ram is not against the bearing

”“: “ﬁ?uu the bearing retaining
Iate and screws. Torque the screws to

ification, and install a new locking
wire on the screws.

5, Press the cross shaft bearing
cups into the bearing caps. Be sure
that the cups are properly seated,
against the shoulders in the cap bores.

Differential Carrier

1. Coat all parts with axle
lubricant before assembly.

2. Position the original shim pack
on the right cross shaft bearing cap.
Then install the cap on the differential
carrier with the bolts and lockwashers.
Torque the bolts to specifications.

3, Install the cross shaft in the
differential carrier so that the end of
the shaft opposite the hypoid ring gear
enters the bore of the left bearing cap.
The right bearing should enter and
Seat in its bearing cap. Place a wooden
block under the helical pinion gear to
Support the cross shaft.

& Position the original shim pack
on the left cross shaft bearing cap.

cn lnSta!l the cap on the differential
;i"sﬂhﬂ‘ with the bolts and lock
“ﬁogs. Torque the bolts to specifi-

RYPOID piNiON
GEAR

Hunaid ne . —

REAR
BEARING

FIG. 22
Rear Bearing

Tool—1243-A

PINION

FIG. 23
Rear Bearing Cup

SPACER
BEARING
CcuP PINION
CAGE
i TR n:.nunmbled

Installing Hypoid Pinion

Press Rom

E1083-A

Installing Hypoid Pinion

olL
SEAL

E1820-A

FIG. 24 Installing Hypoid Pinion
Front Bearing Cup

5. Rotate the cross shaft several
times to be sure that the bearing
contact is normal. Then check the
cross shaft bearing preload as shown
in Fig. 28. Do not read the pull
required to start the cross shaft
rotating, Read only the steady rotating
pull on the scale, To change the scale
reading into in-1bs torque, multiply the
scale reading by one-half the diameter
of the helical pinion gear at the point
where the cord is wound around the
gear.
6. If the bearing preload torque is
not within 5-15 in-lbs, add shims to

Press Ram _HI I PINION

FIG. 25 Installing Pinion Oil

Seal

E1823-A

D22
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¢ preload, or remove shims
:l:c ﬁiﬁﬁl trixe preload. To Pf;:z“f
changing the hypoid ring 85;“' o
lash setting, change shims only ;
bearing cap opposite the ring sc:t y

7, Install the pinion cage wit Y
filler hole at the top. Install the e
and lock washers, and torque the i
to specifications. Use the original s lh
pack between the pinion cage and t t;
differential carrier if the origind
hypoid gears (ring gear and pinion set)
are used. If new hypoid gears are
installed, follow the shim selection
procedure given in Part 1501.

8. Install the U-joint flange (Fig.
29). Torque the pinion flange nut to
specifications. Install a new cotter pin.

9. The backlash can be adjusted by
transferring shims from one cross shaft
bearing cap to the other. To move the
hypoid ring gear away from _thc
hypoid pinion gear, transfer shims
from the right cap to the left cap. To
move the ring gear closer to the pinion
gear, transfer shims from left to right.
For each 0.010 inch movement of the
ring gear, the backlash changes about
0.008 inch.

Adjust backlash to 0.010 inch and
check the gear tooth contact pattern
(Fig. 30). After a satisfactory pattern
has been obtained at 0.010 backlash,
increase backlash to 0.020-0.026 inch
regardless of the backlash marking on
the ring gear.

10. Check and adjust the tooth
contact pattern, using the procedure
given in Part 15-01.

THRUST HELICAL DRIVE
GEAR

WASHERS

DIFFERENTIAL CASE PINION

THRUST PINION
WASHERS GEARs

, Check the fit of the differential
sideubelﬁng cups an'd the bearing
adjusters in the bearing caps. The
adjusters should thread freely into the
caps, and they should move the
bearing cups into the bores with the
cap bolts tightened to normal torque.
If the cups do not move when the
adjusters arc hand tightened, remove
the caps and clean the bearing
surfaces. .

12. Position a bearing cup on each
differential side bearing. Then place
the differential on the carrier so that
the bearing cups rest in the carrier
legs. Be sure that the helical drive gear
is centered on the helical pinion gear.

13. Place the bearing adjusters on
the threads in the carrier legs, and
position the bearing caps on the
carrier leg with the matching marks
(Fig. 10) aligned. Turn the bearing
adjusters a few turns to make sure that
the threads in the caps and legs are
matched.

14, Install and torque the bearing
cap bolts to specifications.

15, Hand tighten the bearing
adjusters until they just touch the
bearing cups. Then install a dial
indicator as shown in Fig, 31 and
check the differential end play. Use a
pinch bar to move the differential
away from the dial indicator. Then
tighten the bearing adjuster opposite
the dial indicator until there is no
side-to-side movement of the differ-
ential, and the dial indicator shows no
end play.

SIDE GEAR

THRUST IFFERENTIAL
WASHER = CASE

WASHER

ElB24.A

Pross Ram

FIG, 27

Installing Dj .
Side Bearing @ Differet

16, After obtaining the Corregt
play_adjustmcnt, adjust the differentiy
bcaqng preload by tightening 3
bearing adjusters an additiona| 134
172 notches (total for both adjusters)
with the tool shown in Fig. 32,

17. TInstall the bearing adjustzr
locks and cap screws.

18. Install locking wires on fe
lock cap screws and bearing cap bols

TWO-SPEED DOUBLE REDUCTION
REAR

Disassembly of Rear
Axle

Differential Carrier
1. Mount the differential camer 02
a suitable stand. Opposite sides of i
carrier should be supported ﬂ?
adapters of the type shown In Fig. 3

y

Spring Scale p,NToN G

ghaft
FIG. 28 Checking €**
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e

! bling the carrier,

2 B‘g:’: cuilifsggllﬁywingg the proce-
inspeet 0 in Part 15-01. :
k one diﬂ'ﬁgntlal Qwrxlng

J rresponding carrier leg
op and :::]:1:0 (Fig.Pc:)B). These marks
with u.lpm position the parts properly
"‘“.h‘p bly of the carrier.
d“"fsmmove the locking wires and
4ol from both bearing caps.

5, Remove the .bca'nng caps, cap

s, and the split rings.
smg JLiﬁ the differential out of the
wr';cri{cmovc and discard the cotter
in f;—om the U-joint flange nut. Then
remove the nut with the tools shown
v !;lsi)rlilv'c the U-joint flange off the
spﬁn;s with a rawhide mallet. If the
lange cannot be easily driven off the
gplines, it can be pressed off by a
pydraulic press when the hypoid
plnion cage is being disassembled.

9, Remove the screws that hold the
hypoid pinion cage on the differential

er.
m;o. Install two 3 inch 3/8-16 puller
bolts (Fig. 34) in the holes provided in
the pinion cage for this purpose.
Tighten the bolts evenly, and remove
the cage and pinion gear from the
carrier.

11, Remove the pinion adjusting
shims from the carrier. If the same,
hypold gear set is to be used again
when the carrier is assembled, the
original shims should be installed at
that time,

12, Remove the locking wire from
the shift fork lock screw, and remove
the screw and nut,

13, Remove the shift unit stud nuts
and lockwashers.

14, Remove the shift unit and shaft
assembly and lift out the shift fork.

Tool~757T. -4851-8

|n5fui|inu U-Jaint Flannae

15-21-09

HYPOID DRIVE
GEAR

Dial Indicator,
Tool—4201-C

E1826.A

FIG. 30

Checking Hypoi
Backlash I it ey

Tap the sleeve from the carrier with a
soft mallet,

15, Wire the shift unit shim pack
together to facilitate adjustment on
assembly.

16. Turn the carrier on its side so
that the hypoid ring gear is at the
bottom. Then remove the bolts that
hold the cross shaft bearing cap on the
upper side of the carrier.

17. Force the bearing cap out of
the carrier by prying the hypoid ring
gear upward.

18. Remove the bearing cap and
the adjusting shims from the carrier.

19, Lift the hypoid ring gear and
cross shaft out of the lower bearing
cap bore, and remove the unit, bottom
end first, from the carrier.

Some wide range ratio carriers will
require the removal of the high speed
helical pinion and bearing from the
cross shaft before removing the cross

HELICAL
DRIVE GEAR

Y
~E1091-A

FIG. 31

Adjusting Differential
End Play

shaft assembly from the carrier, On
these carriers proceed as follows: Raise
the cross shaft assembly through the
cage bore. Clip the lock wire and
remove the cap screws and bearing
retaining plate. Remove the bearing
with a suitable puller, and then
remove the high speed helical pinion
from the cross shaft.

20. Inspect both cross shaft bearing
cups, and replace either cup if
necessary. Remove the damaged or
worn cup from the bearing cap with a
suitable puller similar to the tool
shown in Fig. 15. To replace the cup
in the bearing cap remaining in the
differential carrier, tap the cap out of
the carrier with a soft drift against the
inside of the cap.

Cross Shaft

1. Remove the locking wire, two
screws, and the bearing retaining plate
from each end of the cross shaft.

2. Press the cross shaft out of the
hypoid ring gear and the bearing next
to the gear (Fig. 16). Remove the

Adjusting Differential
Bearing Pre-Load

FIG. 32
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Woodruff key that holds the gear on

aft :
b :.h Remove the hhigl;ﬁﬁpeed helical
inion gear from the shalt. :
pnm:.n I%emovc the shift collar, shift
pets, and springs from the cross
shaft. The 3 poppets are lprlng-londed
and should be removed carefully.

5, Position the shift collar on _the
shaft next to the Jow-speed helical
pinion gear. Using the collar as 8 base,
press the shaft through the pinion gear
and the cross shaft bearng.

Differential Gears and Cue

1, Mount the differential in &
softjawwed vise. 3

2. Check the original alignment
marks (Fig. 35) on both differential
case halves. If the marks cannot be
seen clearly, punch a new mark on
each case half to help position the
parts properly during assembly of the
differential.

3. Remove the locking wires. Then
remove the long bolts, and separate
the two case halves.

4. Remove the spider, pinion gears,
thrust washers, and side gears.

5. Mark the helical drive gears and
the two case halves for identification
during assembly. Then remove the
gears from the case halves.

6. If the differential side bearings
require replacement, remove them
with the type of tool shown in Fig. 18.

Pinion Cage

1, Press the hypoid pinion gear
shaft out of the pinion cage, and then
remove the bearing preload spacer

4. Press the front bca_ring cup apd
the oil seal from the pinion cage with
| T56T-4616-B.
i 5. Clean and inspect 'all the parts,
using the procedures given in Part

15-01.
ASSEMBLY OF REAR AXLE

Pinion Cage :

1, Install the rearhb;anng_ or: :ll:e
hypoid pinion gear shaft agains e
gﬁ shopulder (Fig. 22). Use a 3 inch
sleeve about one inch long under the
bearing race so that the thrust of the
press ram is not against the bearing
roller cage. g ;

2. Install the rear bearing cup In
the pinion cage (Fig. 23). The cup
must be firmly seated against the
ghoulder in the cage.

3, Install the front bearing cup in
the pinion cage with the tool shown in
Fig. 24 making sure that the cup seats
firmly against the shoulder in the cage.

4, Coat the pinion rear bearing
with axle lubricant, and position the
pinion gear in the cage.

5. Place the pinion cage and gear
in a hydraulic press so that the gear
rests on the press bed. Then position
the original bearing preload spacer
(Fig. 21) on the pinion gear shaft.

-6. Press the pinion front bearing
onto the pinion gear shaft against the
spacer. Use a 3 inch sleeve about 5
inches long over the bearing race so

that the thrust of the press ram is not

against the bearing roller cage.

Ri8Z.s

FIG. 34 Removing Hypoid Pini
Cage and Gear L

spacer under the front bearing To
decrease the preload, install a thicker
spacer under the bearing.

8. When the preload is correct,
install the oil seal in the pinion cage
(Fig. 25).

. Differential Gears and Case

1. Check the mating surfaces of the
differential case halves and both
helical drive gears to be sure they are
clean and free of burrs. Then coat all
the differential parts (Fig. 36)
including the inner walls of the cast,
with axle lubricant.

2. Install the differential side

bearings, making sure they are
properly seated (Fig. 27). Use 8 3 1/4
inch sleeve about ome inch long over
the bearing race so that the thrust of
the press ram is nmot against the .
bearing roller cage. 3{«

from the shaft.
2. Remove the rear bearing from
the pinion shaft as shown in Fig. 20.
3. Remove the rear bearing cup
from the pinion cage with the type of
puller shown in Fig, 15.

7. Rotate the pinion cage several
times to be sure that the bearings are
properly seated. Then check the pinion
bearing preload, using the checking
procedure given in Part 15-01. If the
preload is too low, install a thinner

BEARING
CAP BOLTS

LOW-SPEED
HELICAL DRIVE

O

dai | ) s

BEARING CAP

Ay — LOCATING
; \\ MARKS

SPLIT RING
- 4201-NF.

Al
YR

ALIGNMENT MARKS gleed-A

FIG. 33 EI836-A

023 FIG. 35 Differenfiol Case "

Gear Alignment Marks

Differential Carrier Mounted on Stand
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f both helical drive gears
3t'l£n?;p'cctivc case halves with
to ! Its. Torque the nuts to
s'mrtiﬁ‘;atians, and install locking wires
% ;hcpositio a thrust washer and a
de vear in one of the differential case
S!slVé Then place the spider, the
b ‘on' gears, and their thrust washers
P ition. Install the remaining side
% pos;md thrust washer in the case.
5, Align the marks on both case
palves, and install 4 long bolts to draw
the tWO halves together. f:l_wck the
differential side gears and pinion gears
to make sure they rotate freely.

6, Install the remaining 4 bolts and
nuts, and torque all the nuts evenly to
speciﬁcations. 4 :

7. Install locking wires on the

bolts.
Cross Shaft

1. Place the high-speed helical
pinion gear (larger of the two pinion
gears) on the hypoid ring gear end of
the cross shaft (Fig. 37). The clutching
teeth of the gear hub should face
toward the splined teeth on the shaft.

On the wide range ration carriers
that require the installation of the
cross shaft assembly in the carrier
before installing the high speed helical
pinion and bearing on the cross shaft,
omit the steps that do not apply.

* 2. Position the Woodruff key in the
cross shaft with the tapered end of the
key toward the helical pinion gear on
the shaft. Then align the key way in
the hypoid ring gear with the key in
the shaft, and press the gear on the
shaft, If the cross shaft has a shoulder,
the gear must be seated against the
shoulder,

3, Insert a feeler gauge between the
inner end of the high-speed helical
pinion gear and the cross shaft

THRUST WASHER

THRUST WASHER

"'Gr-SPEED HELICAL

15-21-11

WOODRUFF KEY

BEARING A \nrvom RING
RETAINING PLATE GEAR POFPET

FIG. 37

shoulder (Fig. 38), and check the end
play of the pinion gear. If the end play
is not within 0.010-0.020 inch, check
the cross shaft, the high-speed helical
pinion gear, and the hypoid ring gear
for excessive wear. Replace all worn
parts.
4, Position the bearing for the
hypoid ring gear end of the shaft on
the press bed under the shaft. Then
carefully press the shaft into the
bearing so that the bearing seats
squarely against the shaft shoulder.

5. Install the bearing retaining
plate and screws. Torque the screws to
specifications, and install a new
locking wire on the screws.

6. Coat the poppets and springs
with axle lubricant, and install them in
the holes between the cross shaft
splined teeth. Then slide the shift
collar over the splined teeth and the

pets. The side of the collar marked

%oopw SIDE should face toward the

INION GEAR
\ /
b, \
. % SPlING7

CROSS SHAFT

Cross Shaft Disassembled

SHIFT COLIAR BEARING
RETAINING PLATE

@%@E

LOW-SPEED HELICAL
PINION GEAR

EIB-A

low speed helical pinion gear end of
the shaft.

7. Place the low-speed helical
pinion gear on the cross shaft. The
clutching teeth of the gear hub should
face toward the splined teeth on the
shaft.

8. Install the remaining bearing on
the cross shaft. Use a 3 inch sleeve
about one inch long over the bearing
race so that the thrust of the press
ram is not against the bearing roller
cage.

9, Check the end play of the
lowspeed helical pinion gear (Fig. 38).
If the end play is less than 0.010 inch,
the shoulder on the cross shaft or the
helical pinion gear may be oversize. If
necessary, replace the parts.

10, Install the bearing retaining
plate and screws. Torque the screws to
specifications, and install a new
locking wire on the screws.

HIGH-SPEED
HELICAL DRIVE
GEAR

e i ot
Kk o

7.

E12853-A

SPIDER, PINION c%lss,
CASE AND THRUST WAS

EI8X-A

Checking Helical Pinion
| D26

FIG. 38
End Play

Neer e N a nimssembled
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11. Install the cross shaft bearing
: : Be sure that
cups in the bearing caps. ¢
the cups are properly seated agains
the shoulders in the cap bores.
Differential Carrier

1. Coat all parts with axle
lubricant before assembly.

2. Position the original shim pack
on the right cross shaft bearing cap.
Then install the cap on the differential
carrier with the bolts and lock
washers. Torque the bolts to specifi-
cations. :

3. Install the cross shaft in the
differential carrier so that the end of
the shaft opposite the hypoid ring gear
enters the bore of the left bearing cap.
The right bearing should enter and
seat in its bearing cap.

On a wide-range ratio carrier
requiring assembly of the high-speed
helical pinion and bearing after the
cross shaft is in the carrier, proceed as
follows: Install the cross shaft into the
carrier. Install the high-speed helical
pinion and place in a press so that the
bearing retaining plate at the hypoid
side of the cross shaft is resting on a
support at the cover or cage opening.
Install the bearing, bearing retaining
plate, and cap screws. Tighten the cap
screws to specifications and install the
locking wire.

4. Tap the bearing cage into
position, on the side opposite the
hypoid gear, with a soft mallet. Install
the cap screws and lock washers,

5. Position the original shim pack
on the left-hand cross shaft bearing
cap. Then install the cap on the
differential carrier with the bolts and
lock washers. Torque the bolts to
specifications.

6. Rotate the cross shaft several
times to be sure that the bearing
contact is normal. Then check the
cross shaft bearing preload as shown
in Fig. 39. Do not read the pull
required to start the cross shaft

,\

S8 ¢
g \\/—;‘/‘\.A‘ . )

Spring Scale E12 7; -A

FIG. 39  Checki
Bearing Pre-Load Ing Cross Shaft

the steady rotating
rotating. Re::‘tl):lyro Rilfiige tho scale
pulljontine £c2.% multiply
reading into in-Ibs. torqueé,
ding by one-half the
the scale reading by on t
diameter of the helical pinion gear i:i
the point where the cord is woun
around the gear. .

7. If the bearing preload torque Is
not within 5-15 in-lbs, add shims to
decrease the preload, or remove shims
to increase the preload. To prevent
changing the hypoid ring gear back-
lash setting, change shims only at the
bearing cap opposite the ring gear.

8. Install the pinion cage with the
filler hole at the top. Install the bolts
and lockwashers, and torque the bolts
to specifications. Use the original shim
pack between the pinion cage and .the
differential carrier if the original
hypoid gears (ring gear and pinion set)
are used. If new hypoid gears are
installed, follow the shim selection
procedure given in Part 15-01.

9. Install the U-joint flange and
dust shield (Fig. 29). Torque the
flange nut to specifications. Install a
new cotter pin.

10. The backlash can be adjusted
by removing shims from one cross
shaft bearing cap and adding the same
shim thickness to the other cap, To
move the hypoid ring gear away from
the hypoid pinion gear, transfer shims
from the right cap to the left cap. To
move the ring gear closer to the pinion
gear, transfer shims from left to right.
For each 0.010 inch movement of the
ring gear the backlash changes about
0.008 inch.

Adjust backlash to 0.010 inch and
check the gear tooth contact pattern.
Afte}' a satisfactory patterri has been
obtained at 0.010 inch backlash,
Increase backlash to 0.020-0.026 inch
regardless of the backlash marking on
the ring gear,
pattf:l. Check : the tooth contact

I, using t 1 H
Part 1501 g the procedure given in

12, Tap the shift unit sleeve into
the carrier housing over the original
;’“(;n pactlic. Install the lock washers

Nd stud nuts, and
specifications, SR,
ﬂan;?:' 81;1:‘:2:1 the shift unit mounting

. 14, Hold the shift fork in position,
:ll;lgé";}f f;cht'. lock screw hole in the
e ait, and slide the shift unit and

lsaﬁlfembly into position,
oo riuto:gti,ilfﬁ f;c;rtk lock screw and

16, Insta]] g

nstall the shift upit lock

washers and stud p,
: uts,
Speclﬁcations, , and tOl’que to

FIG. 40

Checking Shift Fork
Clearance

FIG. 41 Adjusting Shift Unit

FIG. 42  Adjusting TYP“;"

Niffavantinl Raarina Pre-L0d
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FIG. 43 Installing Split Ring

17, Check the clearance of the shift
fork pads in the shift collar with a
fecler gauge (Fig. 40). The minimum
clearance should not be less than 0.010
inch on each side of the fork in both
the high and low speed positions.

18, The shift collar must be flush
with the end face of the helical pinion
when checking the shift fork clear-
ance, Add or remove shims from the
pack under the shift unit sleeve to
obtain the correct adjustment (Fig.
41).

19, Check the operation of the shift
unit,

20, Check the fit of the differential
side bearing cups in the bearing caps
with the cap bolts tightened to normal
torque, The bearing cups must be of a
hand push fit in the bores. If the cups
do not move by hand, remove the caps
and clean the bearing surfaces.

l ) _ @n
E1451-A

Shify Motor Removing or Installing

21. Remove the bearin
position a bearing cy
differential side bearing,
e o o
1 PS rest in the carrier
;eg;m B: sure that the helical drive

re center i
oA Theirs ed on the helical
’ 22, Temporarily insert i i
ring in each carrier leg g::);\]:el.n %

23, 'Install a dial indicator as
shown in Fig. 42, and check the
differential end play. Use a pair of
pinch bars to move the differential
away frqm the dial indicator. Check
!.he rcadmg by prying the differential
in both directions.

24, Remove and measure the
thickness of the two split rings, add
ic end play, then add 0.017-0.022
inch to obtain the proper bearing
preload. Divide the total measurement
between the two split rings.

Hardened split rings are ground in
increments of 0.005 inch.

25, Insert the required split ring in
the carrier leg groove. Move the
differential assembly so that the face of
the bearing cup is held tightly against
the split ring.

26, Install the other split ring by
tapping it into the carrier leg groove
with a blunt end drift. Tap on the
lower inside diameter of the split ring
(Fig. 43).

27. Position the differential bearing
caps in place, and check their
alignment.

28, Install the cap screws and
torque to specifications.

g caps, and
P on each
Then place

ROCKWELL ELECTRIC SHIFT UNIT

Disassembly

1. Disconnect the wires from the
terminals on the inside face of the
housing cover (Fig. 5).

2. Remove the two stud nuts and
star washers that hold the shift motor
to the shift housing (Fig. 44), and
carefully break loose the motor from
the housing. Remove the gasket.

3. Loosen the lock nut and worm
shaft adjusting SCTCW, and remove the
worm shaft assembly _bemg care_ful not
to lose the ball bearing that rides in

the recess of the adjusting screw (Fig.
45)l4. Disassemble the worm shaft if
necessa

ry. The spring retainer at the
bottom of the shaft

is pressed on..It
can be removed by holding it in a Vvisé

driving the shaft out.
andﬁ Renfovc the worm wheel ?nd
eccm;tric assembly from the housing.

- 4
i lding the assembly in a8 Vi g
gr}:cl)‘\:fehothe gc:ap screws and lock

15-21-13

BALL
BEARING

WORM
SHAFT ADJUSTING SCREW
ASSEMBLY
E1845-A

FIG. 45 Removing Worm Shaft

washers and drive the eccentric shift
out of the assembly (Fig. 46).

Assembly

1. Assemble the worm, springs,
spring washers, and thrust washer to
the worm shaft and press on the lower
spring retainer (Fig. 47). Position the
worm shaft assembly in the shift
housing.

2. Position the gasket, and install
the shift motor on the shift housing so
that the slot in the motor shaft fits
over the tang of the worm shaft (Fig.
44

3, Install the two star washers and
stud nuts that hold the motor to the
housing.

4. Place the ball bearing in the
recess of the adjusting screw, and turn
in the adjusting screw until the ball
bearing is snug against the end of the
worm shaft assembly (Fig. 48). Back
off the adjusting screw 1/8 turn for
proper adjustment.

5. Hold the adjusting screw in
place, and tighten the lock nut to
secure the adjustment. Check to see

ECCENTRIC SHAFT

ECCENTRIC. ASSEMBLY E1453-A

FIG. 46 Worm Wheel and
Eccentric Components
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that the worm shaft turns freely by
hand.
6. Position the worm wheel at the
inner side of the eccentric, and place
the connecting rod and cover on the
outer side (Fig. 47). While holding all
these components in a vise, Securc
them together by driving the eccentric
shaft through the assembly (Fig. 46).
The shaft should protrude an equal
distance from each side of the
assembly. Install the cap screws and
lock washers.

7. Install the eccentric and worm
wheel assembly in the shift housing.

8. Connect the motor wires to the
terminals on the inside face of the shift
cover. Attach the red wire to the
terminal nearest to the flange of the
shift unit.

EATON ELECTRIC SHIFT UNIT
USED ON ROCKWELL AXLES

Removal and Disassembly

1. Remove the axle shift unit cover
and drain the lubricant.

2. Loosen but do not remove the
shift unit to carrier stud nuts to relieve
tension on the torsion spring.

3, Disconnect the shift unit wires
at the quick disconnects on the left
frame rail.

4, Turn the drive screw by hand to
center the drive screw nut (Fig. 49).

SHIFT SHAFT ASSEMBLY

PUSH ROD SLEEVE

0-RING

FIG. 47

SHIFT MOTOR ASSEMBLY

% ADJUSTING scaEW?"
“’q‘\ JAM NUT
SHIM

GASKET

5. Pull the spring w{inding'lever
shaft out of the shift unit housing.

6. Disengage the torsion spring end
from the shifter shaft, and then
remove the torsion spring and spring
winding lever from the hqusmg. _

7, Remove the shift unit to carrier
stud nuts and remove the shift unit
from the carrier.

8. Remove the screws and lock
washers, which attach the drive screw
bearing cover to the housing and
remove the cover and gasket.

9, Push down on the screw
assembly until the bearing is forced
out of the housing. Remove the
bearing retainer nut and bearing as
shown in Fig. 50.

10. Remove the lock nuts from the
automatic switch terminals (Fig. 51),
and remove the motor wires from the
terminals.

11, Remove the motor cover
screws, and remove the motor and the
cover gasket from the housing (Fig.
49).

12, Remove the jam nuts and fiber
washers from the terminals at the rear
of the housing. Remove the automatic
switch center screw, and lift the switch
out of the housing.

13. Clamp the spring winding lever
in a vise (Fig. 52). Insert a 6-inch rod
or tube through the spring-winding

§ ®===— LOCK NUT

THRUST WASH
ERES o

WASHER

@<——SFPRING

‘5-21‘ |
ey

ki

e E1455.4

FIG. 48 Adjusting Worm Shaft

lever hub. This rod is installed for
safety, should the spring get out of
control during removal or installation.
With two lengths of tubing over the
spring ends, pull the spring ends apart
so that the spring can be lifted off the

g'/wom SHAFT
WORM

\I
o——WASHER

SPRING—__ @

SP
qs— SPRING RETAINER

GASKET

\g‘Q

OIL SEAL ASSEMBLY GO

25

SNAP RING
ROLL P[N\

BALL BEARING

PUSH RoD SHIFT HOUSING

Rockwell Shift Unit Disassembled

GASKET

ECCENTRIC
CONNECTING ROD
» j‘ COVER
‘( SHAFT
,é SHIFT COVER

NUT —png @
ELECTRIC SWITCH AssEMBLY——"“

CAP SCREW AND LOCK WASHER-SHORT

CAP SCREW AND LOCK WASHER-LONG
WORM WHEEL \TTAGHING
SCRENS

FILLER PLUS

NUT

o',‘-/ g18d-A

msuunon/;,-'
BUSHING "y sHER
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the spring ends are clear
relieve the spring tension.
bly and Installation
ition the automatic switch in
1, Pos then install the switch
the hf’usmi;;,ew. Install the fiber
atachil and jam nuts on the switch
f;i;r:ls at the rear of the housing
(Fig gﬁu the motor cover gasket on
i g, then install the motor and
s ho'mtline, housing. Install the motor
o mrews, Position the motor wires
wvc{hs: automatic switch terminals,
tolfm install the lock nuts.
3, Place the drive screw assembly
: gh'e housing, then msta!l the d.nve
mrew bearing and the bearing retainer
;t on the drive screw (Fig. 50). Tap
{he bearing into the bearing seat in the
pousing. Install the bcanng_ cover
ket and cover on the housing.
4, Center the drive screw nut on
the drive screw, making sure the
contact bumper on the nut is toward

the automatic switch (Fig. 49).

of.
L‘{"m, fever,

11, Install the
gasket and cover,

12, Tighten the unit i
housing stud nuts, S

13, Connect the lead wireg

: - at t
quick dls_connocts, and instal] tg:
harness clips on the frame rail.

14, Fill the shift unit, to the level

of the filler Plug, with th
lubricant. " PRES

unit housing cover

5, Install the lead wires on the
housing terminals. The red wire goes
on the top terminal, ;
6. Install the partially assembled
unit on the carrier housing studs. Start
but do not tighten the stud nuts.
7, Assemble the torsion spring to
the spring winding lever as shown in
&
ELECTRIC MOTOR ———
GASKET
BUSHING
SHIFT UNIT HOUSING FIBER WASHER
DRIVE SCREW
ASSEMBLY @a— JAMNUT
SPRING WINDING
LEVER SHAFT
HOUSING coveg
AND GASKET ! 0«-— SEAL
© 3 BEARING AND
; @ @< SNAPRING
@<—LOCK NUT
i AUTIOMATIC BEARING COVER
I | TORSION SWITCH AND GASKET
HER PGy gy RE) SPRING
SPRING WINDING LEVER  §
E1835-A
6, 49

Eaton Shi Unit Used on Rockwell Axles

15-21-15

E1796-A
FIG. 50 Removing Drive Screw
Bearing
AUTOMATIC

MOTOR WIRE
TERMINALS

rswnm -

E1797-A

CENTER SCREW

FIG. 51
Wires

Disconnecting Motor

| fe=——— Rod or Tube INSTALLED
FOR SAFETY

TORSION
SPRING

SPRING
WINDING
LEVER

Steel Tubes E1153-A

FIG. 52 Torsion Spring and
Winding Lever

- D30
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Rockw

9 SPECIFICATIONS

RQUE LIMITS (ALL AXLES)

15.2‘-‘6

— L,

AXLE SHAFT FLANGE STUD NUT TO == Thread
Thresd (FeLbs) Size
Size 5/8-18
7/16-20 3/4-18
1/2-20 >
®© 160200 Ft-Lbs on ol 22000 pound and 23000 pound capacity axles.
BEARING PRELOAD Ditfsrontia By
Prolosd Millllin‘
Pinion Shaft Pross Ram Pinion and Nut Notzhy
Nut-Threed Size Pressure Cross Shaft Backlash Tightan from Ty
and Torque Limits for Preloed Bearing Preloed Limits End Play {1y
i (Foot-Pounds) Check (Tons) (Inch-Pounds) (Inches) Adjting Ny
T LTy T 5-15 0020-008 | ¢y
e e 12 8001100 14 5-15 0.020-0026 |
1-1/2-18 800-1100 14 5-156 0.020-0.026 |
e %20 300400 6 5-15 0.020-0.026 |
Double Reduction 1-1/4-18 700-900 n 2l 0.020-0.028 !
1-1/2x 12 800-1100 14 5-15 0.020-0.026 1
1-3/4-12 800-1100 14 5-15 0.020-0.026 1
TORQUE SPECIFICATIONS FOR ALL ROCKWELL STANDARD AXLES
Cap Scrows or Stud Nuts
Torque-Lb. Ft.
Location Diameter Throzds per in. Min.-Max.
These torques are 3/8 24 3649 L]
given according 3/8 16 3343
to diameter and 7/16 14. 63-67
threads per inch. 7/16 20 53-67
The torque will 1/2 13 81-104
be the same for 1/2 20 81-104
a specific size 9/16 12 116-149
no matter wherel 9/16 18 116-148
the bolt or cap 5/8 1 160-205
screw is used 5/8 18 IGSﬂ___,/.
on the axle 3/ 8 320-415
excapt for those
listed below
Ad]UStI.HQ Nut Lock 5/16 18 16-20
Inspection Cover 38 w
Shift Unit (Mounting) 16 L
=== 3/8 16 JL‘EE,/
Shift Unit Lock Nut, Set 8
Screw and Clamp Screw 24 31-39
Shift Unit-Travel Limiting il 2 o BNy
Screws 1/2 13 65-60
Torques given apply to parts coateg with machine oi; for dry (as ,ms::) - 1 30-35
gear oil decreass torques 10%, Nuts on studs to Usa sama to| R T ALY Conted With mltyipose

et
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. 00-350 Econoline, Brongg
L-N-W-9000 Series
\. — COMPONENT INDEX Page || COMPONENT INDEX
e Page
BEARING CAP AND BOLT TYPE SPECIFICATION -
e Sl o e 3, 6207
: Removal and Installation ... ... . 62-06 TORQUE ARM SHIMMING . . ... ... 62-03
N i TRANSMISSION TO AUXILI
FT ARY
iy | DFNV.E SHA TRANSMISSION UNIVERSAL JOINTS
y | AT R e A S Removal and S [T O 62-06
\\ [ESGRIGHION| KRSEERE 565 .50 . . ooigan i 62-01
tﬁ Removal and Installation . . . ... ... | 62-08 G OTNTHREAS]N PSR i 62-02
|
=
al
& | DESCRIPTION
2 The drive shaft or coupling shaft is The majority of vehicles are transmit the power from the conven-
composed of the universal Joints, cquipped with center support bearings tional transmission to the auxiliary
connecting shafts, and the attaching that are prelubricated and sealed for transmission. This assembly consists of

flanges. The number of shafts and
universal joints used depends on the
vehicle wheelbase,

All the' vehicle universal joint
spiders and sliding splines ~are
equipped with lubrication fittings.
These spiders and splines should be
lubricated periodically using lithium
grease (CIAZ19590-B).

TANSSNEARAE T = e e i’

UNIVERSAL JOINT
ASSEMBLY
4635

FIG,

the life of the bearing. However, some
vehicles have center support bearings
equipped with lubrication fittings
which should be lubricated periodi-
cally using lithium grease (Cl1AZ-
19590-B).

Trucks equipped with an auxiliary
transmission have a transmission to
auxiliary transmission drive shaft to

KNUCKLE

FITTING
879015

SEAL

WASHER
4819

BOLT
46027-S
DRIVE SHAFT

4385

87901-S

UNIVERSAL JOINT ASSEMBLY
4635

Transmission-to-Auxiliary Universal Joints

two close-coupled universal joints (Fig.
1).

Drive shafts and coupling shafts
are balanced; therefore, if the vehicle
is to be undercoated, cover the drive
shaft to prevent getting undercoating
material on the shaft.

4 8

il

D32
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Drive Shaft—Single

Bearing Cap and Bolt Type U-Joint
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15-62-02

3  ADJUSTMENTS

U-JOINT PHASING

When U-joint yokes are assembled
to their shafts in the same plane, they
are in phase (Fig. 2)- When they are
assembled to the shafts in different
planes, they are out of phase.

To obtain vibration-free operation,
check and correct as necessary
according to the following specifica-
tions (Fig. 3). .

1. The U-joints between the main
and auxiliary transmission must be in
phase (Fig. 3).

2. The main drive shaft U-joint
flanges are to be in phase as shown in
Fig. 10.

3. Tandems which require 2
specific inter-axle driveshaft phasing,
are identified by arrows which are
stamped on slip yoke and stud end.
The arrows must be in line (Eaton
30D-2 or 3 speed, Eaton 34D-2 or 3
speed, and Eaton 42D).

DRIVE SHAFT ALIGNMENT
To properly adjust drive line
angles, a spirit level protractor is

FOR EATON 30D AND 34D AXLES
WITH ALL HENDRICKSON SUSPENSIONS

FRONT OF VEHICLE

BASE ONLY.

ALL AXLES EXCEPT EATON 30
D AND
WITH ALL HENDRICKSON SUSPENS!ONS::MD

[ =4V o BN } 1.

necessary. When angles are read from
the 0 degree mark (for example,
measuring inter-axle shaft angle)
record and use the angle shown on the
protractor since the 90 degree marks
must be treated as 0 degree. For
example, a protractor reading of §5
degrees is actually 5 degrees. See Fig.
4 or 5.

All angles should be read within
1/4 degrees (15 minutes) and they
should be measured with the pro-
tractor held plumb on a clean, flat
surface.

The following procedures should
be followed to check drive shaft angles
and adjust as required:

1. Inflate all tires to the pressure
at which they normally operate.

2. Park the empty vehicle on a
surface which is fairly level—both
front and rear and side to side. The
truck must be in its normal operating
position. Do not attempt to level the
truck by jacking up the front or rear
axles of the frame.

3, Check and record the angle of
the engine and main transmission

FLANGE MUST BE INSTALL WITH AXIS C-C

AT 72° (2 SPLINES) TO AXIS B-B OF YOKE ON
FRONT OF COUPLING SHAFT ON 194 IN. AND
212 IN. WHEELBASE ONLY.

FLANGE MUST BE INSTALLED W

ITH A - 2
(3 SPLINES) TO AXIS B-B OF YOKE ONXFIEQCC):N% ?)TF s
COUPLING SHAFT ON 194 IN. AND 212 IN. WHEEL-

C 1649-B

15-62.
\02 }
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=
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(Angle 1). This readi
at the rear of the mai: gtrzzrsl o taken
the left of the bearing ren:;f’s“’“ to
output flange. Lock the prot Iner g
this reading. actor gt

4, Remove the dri
coupling shaft from t;: Z}:,at:l]- L
transmission output flange. Plam iary
locked protractor on the omputcﬁ it
of the auxiliary transmission (F,anze
and adjust the auxiliary transmligé' J
as necessary to center the 'oubtl:l)n
Loosen the front trunnion clay =
bolt on the auxiliary tramamisgmg
before attempting to adjust the anlzln
of the auxiliary transmission, ’1‘11e
adjusting bolts should be adjuste;
evenly so that the same amount of
thread is showing on both bolts, This  “
will put the angle of the auxiliary !
transmission (Angle 3) the same as the L
main transmission (Angle 1), Fig, 7, 1 l

5. Check and record the angle of
the shaft between the main and ©
auxiliary transmission (Angle 2). Take
this reading by placing the protractor *x
on the inter-transmission shaft. Angle
2 must be 1 degree less than Angle 1,
plus or minus 1/2 degree. Adjust the
engine or the auxiliary transmission to
bring the inter-transmission shaft 1 =
degree less than Angle 1, plus or =
minus 1/2 degree, keeping the mian
and auxiliary transmissions parallel
Tighten the front clamping bolts on
the auxiliary transmission.

6. From the chart in Fig. 8, add
or (subtract) the difference angle t0 Ty
angle 1 recorded in step 3 above. Set
the bubble protractor to this angle
(Angle 1 plus difference angle) and
reposition the forward rear axle as
required to obtain this angle. Exampl¢:
30D tandem, Hendrickson rubber
suspension.

a. Vehicle to be empty (unloaded)
and on reasonable even surface.

b. From the chart; forward e
axle is 1/2 degree morc .than main
transmission angle. Rear joint angle
is 5 1/4 degree.

e
=

_——
—

—

c. Main transmission anElellf;
measured and found t0 be 3
degrees. L5 U

d. Set bubble protractor t
1/2 equals 6 degrees .and.
forward rear axle to obtai

e, Measure inter-axle shd
and rear angle 6. Angl¢ '
greater than angle 6 by 3 s angle
Adjust rear axle t0 obtain thi 0

7. For axles listed under n

sl :
in Fig. 8, angle 5 rﬂgs}:gcpdsun el

adjust



|

DrivesShatt:sSiggle Bearing Cap and Bolt Type U-Joint
-Join

BEE—— |

must be greater than angle
rence of these two angles is

angle 6
g)h]c diﬁ-c g]e G.
oqut! “zr“‘ Arm Shimming

ue 5 :
ord or removing of shims

L Thes

| rd rear axle torque arm
\ from tll;::::w :nglc 4. The 174 inch
\ will © will change this angle by
b N gims cmately 3/4 degree. The addi-
Sg appro removal of a 1/2 inch shim
Mgl fon O axle torque arm will change

:\: ﬁl&l erG apprmtimately 1 174 degree.

COUPLING SHAFT

ALL FLANGES IN PHASE
ON ALL UNITS

i FG.3  Typical Tandem Axle Drive Shaft

e =M Swm,

PROTRACTOR Zero
DEGREE MARK

:m°°
] 8
=)

15-62-03

PROTRACTOR
INDEXING MARKS

A FIVE (5) DEGREE ANGLE WHEN AN
! GLE IS R
FROM THE ZERO (0) DEGREE MARK. o

N
“l AN TRANSHISSIO AUXILIARY TRANSMISSION

E1759-A

Drive Shaft Angle—Read from Zero Mark—Horizontal Position

INTER-AXLE DRIVE SHAFT

/ REAR-REAR
i 1=t ;

IN PHASE ON ALL ROCKWELL AND SINGLE SPEED
EATON AXLES (EXCEPT 42D). OUT OF PHASE ON
EATON 42D AND 2-3 SPEED 30D, 34D, 38D AXLES.

E 2046-B

D34
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Drive Shaft—Single Bearing Cap and Bolt Type U-Joint

PROTRACTOR INDEXING MARKS

PROTRACTOR 90 DEGREE MARKS—

TREAT THESE MARKS AS ZERO (0) DEGREE WHEN
USING PROTRACTOR AS SHOWN

A FIVE (5) DEGREE ANGLE WHEN ANGLE IS READ

FROM THE 90 DEGREE MARK.

E1760-A

FIG. § FIG. 6

Angle

Drive Shaft Angle—Read From Zero Mark—Vertical Position

)|

w

Caar-A

Checking Output Flonge

r mams PROTRACTOR 0° - GROUND LEVEL
: e ION ANGLE
. ANGLE 1 ANGLE 2 /ENGINE MAIN TRANSMISS

ANGLE 3 3

ANGLE 4
/'. ANGLE 5
W J’I'Ha'n'ln-:::'"-f;. = .’. I ANGLE F
- ko Su .[[
3 .-r' WI
:fJ.‘-
[P =
W
o INTER-
IN TRANSMISSION AU
TRANSMISSION SHAFT TRAr:(SI;I'Qs%N
FORWARD
INTER-AXLE
REAR AXLE DRIVESHAFT

FIG, i i
7 Checking and Adjusting Drive Shaft Angles

ANGLE G

' '-'-nl

v-,,,'/

REARWARD
REAR AXLE

ANGLE®
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Drive Shaft—Single Bearin
9 Cap and Bolt T .
ype U-Joint 15-62-05
/’j Angle-Degrees
K Angle-Degrees
Difference | U-Joint ;
Difference | U-Joint
; Model Angle Angle in
on Axle :
f suspensi ; . Suspension Model Angle Angle
e 4 G
/m‘ o, Steel 11/2 3
il e e Hend. Steel L 1172 3172
Hend. Rubber 51/4
L ] Hend. Rubber Series 3/4 3
Hend. Steel Series 1/2 5
Hend. Ext. Leaf 1172 3
Hend. Ext. Leaf 11/2 41/4 —
34D® 34,000 Lbs
— [ 34000 Lb. ; s
peve.
40 | Hend. Steel® 1172 5 1/4 38D® | Hend. Steel L 11/2 33/4
" | ,
Hend. Rubber 3/4 51/2 Hend. Rubber Series 11/2 31/4
cT
[
Hend. Shear Series 1/2 5 Hend. Ext. Leaf 11/2 31/4
Hend. Ext. Leaf 11/4 5 38D® Hend. 38000 Lbs. | L-Series 11/4 31/2
34000 Lb. 20@ Hend. 44000 Lbs. | L-Series 11/4 3 3/4
Hend. Steel W-Series 2 3172 SHHD®| Hend. Steel L 11/2 4
Hend. Rubber 1 51/4 Hend. Rubber Series 1/2 33/4
Hend. Ext. Leaf 13/4 41/2 Hend. Ext. Leaf 1172 31/2
$iH0® | Hend. Steel 11/4 4
SLHD®| 34,000 Lbs.
Hend. Rubber CT 1/4 31/2
Hend. Steel ® L 11/2 41/2
Hend. Shear Series 1/4 31/4
|| Hend. Ext. Leaf 11/4 31/2 Hend. Rubber | Series 11/2 4
SHD®| 34000 Lb,
T Hend. Ext. Leaf 11/2 4
NHDO| Hend, Steel® 11/4 41/4 =
SQHD® ; .
Hend. Rubber cT 1/4 3172
(T cEa Hend. Steel® | L 11/4 41/2
Hend. Shear Series 1/4 31/4
TV Hend. Rubber | Series 11/4 4
[ Hend. Ext. Leaf 11/4 31/2 :
11/4
34000 b, Hend. Ext. Leaf
Hend. Steel | w.Series | 2 4 SQHD®| _Hend. 38000 Lbs. | LSeries | 1 1/4 41/
\*—‘ e
Hend. Shear 12 33/4
v Hend. Ext, Leaf 11/8 A e e y T
Ut G doggy i ® 34000 & 32000 Lb. (low ra
Mgt by o, ST MINE by subtracting angle 6 from angle 5 (angle 3 +1/4° , e
Dl EEfeater than ang|e 6), g ang élilif:rgel::ea;sgle_amoum greater than engine or transmission angle.

Mt § ge ¢rmine by subtracting angle 5 from angle 6 (angle 6

 Breater ¢,

Tandem Axle Alignment Angles

CE1988-A
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4 REMOVAL A

DRIVE SHAFT

Removal

1. Disconnect
from the ﬂangckflt t

2, If working o id

: with a coupling shgaft, slide
:g:lsﬁ haft off the coupling shaft
Spmalfs. Working from the center
support nearest to the rear of bmltt:
vehicle, remove the two attaching DO

rt the bearing. .
and4'5uPIl;° ot G0 vchllicr};
ui with more than one coup
:gafgp?l?sconnect the rear shaft from

the front one. A

5. Remove the remaining center
support attaching bolts and support
the bearing.

6. Remove the nuts that attach
the coupling shaft flange to the
transmission and remove the shaft and
center bearing as an assembly.

7. Thoroughly clean old grease
and dirt from the drive shaft splines
and then check the splines for wear,
warpage, and cracks. If the shaft is
worn, warped, or cracked, replace it.

Using a suitable cleaning fluid,
clean all dirt from the slip yoke, slip
yoke splines, and shaft splines.
Carefully inspect the slip yoke splines
for wear or evidence of twisting.
Check the clearance between the slip
yoke splines and the shaft splines.

Wash all parts except the sealed
ball bearing and rubber cushion in
suitable cleaning fluid. Do not
immerse the sealed bearing in cleaning
fluid. Wipe the bearing and cushion
clean. with a cloth dampened with
cleaning fluid.

Check the bearing for wear or
rough action by rotating the inner race
while holding the outer race. If wear

"&r:a :ic:;ghncss is evident, replace the

_Examine the rubber cushj
evidence of hardening, craz}l-lc!izn &
deterioration. Replace it if dama g'd -
any way. ged in

Grease retainers an
serviced only as a
assembly.

the drive shaft

he rear axle.
on a vehicle

d slingers are
part of the bearing

ND INSTALLATION

Installation

1. Connect the front flange or
joint of the drive shaft or coupling
shaft to the flange on the transmission.
Torque the nuts to specifications.

2. Secure the center bearing to
the frame bracket with the center
support and attaching bolts. Torque
the bolts to specification.

3, If working on a truck with
more than one coupling shaft, connect
the rear shaft to the forward one, then
install the remaining center support.

4, Connect the rear universal to
the rear axle flange and torque the
nuts or bolts to specifications. Be sure
all drive shaft and coupling shaft
yokes are properly in phase.

BEARING CAP AND BOLT TYPE
UNIVERSAL JOINT

Removal

1, Remove the cap screws which
attach the bearing caps to the
universal joint flange and yoke.
Remove the bearing caps and bearings
from the spider.

2. Remove the grease seals, and
retainers, from the spider.

Wash all parts in cleaning fluid.
Make sure the lubricant passages in
the journal cross are clean. Check the
needle bearings and journals for
evidence of wear or excessive heat.

Soak the needle bearings and cages
in a commerical cleaning fluid to
soften particles of hardened grease.
Then, wash these parts in cleaning
fluid using a stiff brush if necessary to
remove all old lubricant. Check each
bearing for missing rollers.

After the needle bearing assemblies
are .thoroughly clean, apply clean
lubricant to the rollers. Rotate them
on the trunnion of the journal to check
wear, Fill the journal passages with
C1AZ-19590-B lubricant and fill the
bearings approximately 1/3 full of
C1AZ-19590-B lubricant before reas-
sembly,

Installation
1. To install, pack the recess in

the _Spider with the recommended
lubricant.

e Bearing Cap and Bolt Type U-Joint 1&

\IW

2, Install the
Brease
Sealg

spider.
3. Positio
the bearin f the needle e
g caps, then Aling
caps on the spider, p; DOsitgy b
the yokes, and then i::tealllhe 'Pidql:
caps. Torque t the b, .
tions. que the bolgs ¢, sh%l

4. Secure the
with cap screws, locks 1o the Yoy
with long life lithium g by
19590-B). UM grease 0y,
TRANSMISSION 10
TRANSMISSION UNIO
JOINTS

Removal !

1. To replace the transmjggy, [
auxiliary transmission [a?::;‘:*‘wn ‘, |
U-joint assembly (Fig. 1), rcmov:hﬁ o
universal bearing cap bolts frop e
auxiliary trasnmission input shaf e
and the transmission outpyt gy
yoke,

2, After the universal ji
assembly has been removed from
truck, separate the two universal i
by loosening and removing the dul
cap, washers, and seal from Wl
U-joint knuckles. Pull the assembliis |
apart. “

3. Remove the bearing capsand |
spiders from their respective yoks

Installation .

1. Clean and inspect the spies
bearings, and shields. Replace wilk
new parts as required, and assemble
the spiders onto the Usjoint knuckk
and coupling shaft respectivel.

2, Install the dust cap, wﬁ}‘“‘;
and seal over the splined end % 'lm
drive shaft. Install the dnve sha lél
the knuckle so that the uni'® 1} >
spiders are on the same PIaIe
the dust cap on the knuckle ut

ug. e
. Install the universd J°‘l“‘0? :Lt
the slip yoke toward the r% o
vehicle. Be sure the CO“‘P““I: o
on the transmissions 8¢ U
plane. Attach the spider it b0
to the respective flan ification®
Torque the bolts to Specilwml jint

4, Lubricate the U07Ciclil
with long life lithiu™

19590-B).
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Drive Shuft——-SingIe Beari
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w———" 9 Cap and Bolt Type U-Joint 15-62-07

g spECIFICATIONS
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h&e‘ AT TORQUE LUMITS
:q:d&:\: Jﬂ"ﬁ'.'-“lf— Shalt of 3/‘_:8" su;/;'lduﬂ'u' Nomenclature Bolt Size and Ft-Lbs

&\ golt-Yoke to Coupling Shait 0 1-20 Bolt and Nut —Parking Brake 1

5; 175-240 ® | 250-300 ®| 160 @ 3;lf!,_2 ! s
. = : 5 A
it?tk (ntermediate Shaft ?ﬁgllsi s Drum to Universal Joint Flange . s
:b"%; | Bolt - U-Joint Cap 3824 | 71620 | 17220
llft%§ ut-U-Joint Flange to 1-20 11/4-18 | 11/2-18 Driveshaft Center LA | 8780 —
\ 90-130 350-420 | 380-470 Bearing Coupling to 40-50
m‘oﬂfu - Support
5“0" I s and Aux. - Input of 4; i35 Bolt - Drive Shaft U-Joint to 1/2-20
Dutat Shatt 9 Rear Yoke 90-110 @

uy Tut-miversal Joint - U-Bolt 3828 | 1/1620 Bolt and Nut - U-Joint 172-20
.r%%: | 17-26 30-40 Adapter to Rear Axle 60-70
m? ®_Mechanics @ Dama @ Rockwell ® Cleveland
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THREE SHAFT DESIGN




ROCKWELL-STANDARD TRANSFER CASE
FUNCTION AND DEsig

enables the front axle drive line to clear the underside of the engine

ell-Sta i
All Rockw ndard Transfer Cases Incorporate the counter shaft design; each shaft is mounted

on roller or ball bearings. Most units are avaijlable Wwith a power take-off (with or without an auxiliary
oil pump for stationary operation) and a front axle declutch, which is used to drive the front axle when-

ever the vehicle encounters steep grades or rough terrain. These accessories are actuated by separate
shift levers located in the cab of the vehicle.

In addition, the transfer case unit may be equipped with an optional parking brake, as shown on

the opposite page, and a speedometer drive gear, which can be installed on the idler assembly.

Z

A
2

Syl

TYPICAL 4 x 4 HOOK-UP

r—.—
h ' 1 [
= D) S—
;—,::——; B ~
‘(i ; (: ')

a7 ez HOOKEUP

NA1



PREVENTIVE M

The Conventional Typ
incorporate a

AINTENANCE

CONVE

power take-off
ted on the rear

Transfer Cas
tz;nd front axle dec
axle drive sh

NTIONAL THREE SHAFT DESIGN

haft design. It cap
: two-speed, three s ‘an be ,
e 1s13:§h as optional equipment. A mechanica]

aft as optional equipment.

brake is moun

18

19 .20

Sy
//
e
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. Sliding elutch

. Shift fork

. Shift fork set screw
. Washer

Nut

. Cotter key
Stud
. Filler plug

. Detent cap screw

- Detent spring (and 1
. Detent bal] g il
- Inner bearing cup

. Inner bearin

. Power take-off shaft

Outer bearing
Ou'ter bearing cup
Shift shaft oj] seal
Cotter key

. Washer

Shift lever

- Shift shaft
. Bearing cap
Nut

. Cotter key
. Oil seal
. Cap screw

Lock washer
Gasket

. Shim

Breather
Cap screw
Lock washer
1S)quare key
ower take-o i
Nut ff housing

. Lock washer

. Shim

. Gasket

. Cotter key

. Nut

. Oil seal

. Cap screw

. Lock washer

1 (4
Main shaft front bearing ¢aé

ket v
) Ic\;lg?n shaft front bearing cup

e shift shaft |
: 11\}1211115 shaft front bearing
. Main shaft
. Range shift fork
. Detent ball
. Detent plunger
. Detent spring polt
. Shift fork clamp




/—_

DISASSEMBLY

55. shift ctover

56. g;isfliecover breather plate

i t

50, Gaske ork clamp bolt nut

o Is\ill;llftg ghaftsligiing gear .
60. 11 i1 shaft drive gear ball bearing
o Iltdd:in shaft dr. gear ball brg. spacer
o Main shaft drive gear ;
i Main shaft drive gear ball bearing
B Main shaft rear bearing spacer

o Main shaft rear bearing

gg Main shait rear bearing cup

g8, Oil dam

gg f,g&:’g take-off driving clutch

i dometer driven gear bushing
;é ggg:dometer driven gear
73. Cap O
was _
;g %cflfar shaft front bearing cap
76. GaSkEt'ng
ri .
;g: g;:gdometer drive gear
ring g
;g %‘12— shaft front bearing cup
g1, Idler shaft front bearing
2. Transfer case housing
83. Stud
84. Drlalm p{uglug
5. 0il level plu;
36. Declutch shift fork

87. Set screw

88

89. C

. Cover to housing stug
over to housing bo]t

90..Idler shaft L
91. Idler shaft "

[C]

. Idler shaft gear spacer

9
93. Idler shaft Hi
ol t Hi gear

over to housing gasket

95. Transfer case cover

96. L

ock washer
u

97. Nut

98
99

100. C
101. Sh

. Idler shaft rear bearing
. Idler shaft rear bearing cup
ap screw
im

102. Idler shaft rear bearing cap

103. C
104. L

ap screw
ock washer

105. B

106. L
107. N

108
109

110.

111

. Bearing retainer
ock washer
ut
. Woodruff key
. Cotter key
Nut

. 0il seal

112. Front axle declutch outer bearing
113. Nut

u

114. Lock washer

115

116.

117

. Declutch shift shaft
0il seal
. Stud

118. Declutch housing

119.
120.
121.
122,
123,
124,
125,
126.
127,
128.
129.
130.
131.
132. Sh
133.
134. 0Oil
135.
136.
137.
138.
139.
140.
141.
142, N
143,
144,
145.
146.
147.
148,
149. N
150.

Detent spring

Detent cap screw

Detent cap screw washer
Detent ball

Filler plug

Front axle drive shaft
Declutch sliding clutch

Fr. axle drive shaft driving clutch
Axle drive shaft front bearing cup
Axle drive shaft front bearing
Axle drive shaft bushing

Axle drive shaft

Driven gear

im

Drive shaft rear bearing cage
il seal

Nut i
Declutch outer bearing cup
Declutch bearing cage
Bearing spacer ]
Declutch inner bearing cup
Declutch inner bearing
Gasket

ut

Lock washer

Gasket

Set screw ;
Axle drive shaft rear bearing
Axle drive shaft rear bearing cup
Lock washer

ut

Cotter key

nA2



PREVENTIVE MAINTENANCE . ?0\
GENERAL MAINTENANCE

REMOVAL AND DISASSEMBLY

C. Remove the cotter pin and nuts from

he vehicle, thor-
put shaft and rear output shaft, Re

A. After removing the unit from t front jp,

i i efore dis-
Oughlil-clzan the exterior portion b yokes or companion flanges Move tp,
assembpling.
B. Remove the drain plug at the bottom and drain
DISASSEMBLE THE CASE ASSEMBLY

the lubricant.
Remove range shift shaft and shift fo |

REMOVE THE POWER TAKE-OFF AND
FRONT AXLE DECLUTCH

A. RemoYe the cap screws and lock washers holding
the shift cover. Lift off the cover, breather plate
and gaskets; the cover is spring loaded and

A. l}’:e;;ot\;le the stud nuts and lock washers that should be held down during removal to prevent
o e power take-off unit to the cover of the injury. Take out the detent ball, plunger and
transfer case. Pull off the unit and wire the gefent spring.

shims together for reassembly.

t
B. Remove the fron B. Loosen shift fork nut. Screw the shift shat Ou
t
axle declutch anq the gasket of the shift fork and slide it out of the case:
4 : out the shift fork.



e DISASSEMBLY

REMOVE THE CASE COVER

A, Loosen the set screw in the main shaft driving
clutch and remove the clutch. Remove the oil

dam.

B. Lift out the axle drive shaft assembly and then
remove the idler assembly.

DISASSEMBLE POWER TAKE-OFF ASSEMBLY

A. Remove the cotter pin and nut from the end of
the power take-off shaft. Remove the yoke and

AU 2

B. Remove the oil filler plug from the cage. Then

= : : remove the detent cap screw, lock washer,
m B. Dr:lve the tapered dowel pins f;olxtn thetcove; spring and detent ball
L sicpemoye the corenito case holls, IS C. Remove the oil seal cage assembly, shims and

i lock washers.
I#  C. Remove the cover and take off the gasket.

gasket.

REMOVE THE SHAFT ASSEMBLIES

.....

L SARCTTTS Sl e e o

! ' le, loosen the
. ; D. Through the oil filler plug hole, loo:
A I{‘Lflts t:se m;1ln slﬁaft das;emblyo‘ffl‘;%mb:?:recﬁee. shift fork set tslg;'tewIi lf)tlsfcrzrgiitetgguss?;fgt lever
o rem e .
idler shaft orya:Ieo?ilrive eshaft are taken out. and pull the s

D45



PREVENTIVE MAINTENANCE

E. Use a bronze drift and drive the power take-off
shaft assembly from the housing. Remove the
shift fork and sliding clutch.

Do not disassemble further unless bearings
need replacing. Remove and replace the bearing
cups if necessary.

DISASSEMBLE FRONT AXLE DECLUTCH
UNIT

A. Take out the cotter key and remove the nut

from the declutch shaft. Remove the yoke with
a suitable puller.

—

C. Remove the detent cap screw, sta; A
tent spring and detent ball from deecli' de.
housing. utey

D. Unscrew the filler plug and loosen the shift ¢
set screw. Ork

E. Slide the shift shaft out of the housin
essary, remove shift shaft oil sea,

g- If nec_

L O N

E . ag(
G. If necessary, press apart the pearing ¢4&°

. anc
assembly. Remove the outer bearing cup
oil seal,



i

=
L

e : DISASSEMBLY
DISASSEMBLE MAIN SHAFT

D. Remove ball bearings and spacer from the drive
gear.

DISASSEMBLE AXLE DRIVE SHAFT

A. Press front bearing from shait.
iy B. Slide off the sliding gear.

A. Remove the set screw and pull off the driving

clutch.
i C. Press the main shaft drive gear assembly, bear | ool ;
Ing spacer and rear tapered bearing from the B. Press the rear bearing and gear from the shaft.

Shaft,
D47



C. Press the front bearing from the shaft.

D. Remove the pilot bushing from the shaft with
a suitable puller if necessary.

DISASSEMBLE IDLER SHAFT

A. Remove the Snap ring at the 1o

W gear end. Slide

D4R

C. Press off the low gear and front bearing; re
move the gear spacer.

D. Invert the assembly and remove the lock wire,
cap screws and bearing retainer.

E. Press off the high gear and rear peariné:

——————————
I

|
|



e
pISASSEMBLE TRANSFER CASE HOUSING

\

DISASSEMBLY

Remove the main shaft front sea] cage and idler
shaft front bearing cap.

DISASSEMBLE TRANSFER CASE COVER

Take out the Cap screws and lock washers and
remove the idler shaft bearing cover and gasket,

A

. Remove the nuts and lock washers from the
axle drive shaft rear bearing cage. Pull the

cage, using puller screws. Wire the shims to-
gether for reassembly,

Press the main shaft rear bearing cup from the
cover, if necessary.

PREPARE FOR REASSEMBLY
CLEAN, INSPECT AND REPAIR

Clean parts having ground and polished surfaces,
such as gears, bearings and shafts, with solvent
type cleaners such as emulsion cleaners, carbon
tetrachloride or petroleum solvents excluding gas-
oline. Do not clean these parts in a hot solution
tank or with water and alkaline solutions such as
sodium hydroxide, orthosilicates or phosphates.

CAUTION: Exercise care to avoid skin rashes, fire
hazards and inhalation of vapors when using sol-
vent type cleaners.

ROUGH PARTS
Rough parts such as transfer case housings,
accessory housings and some brake parts may be
cleaned in hot solution tanks with mild alkali
solutions providing these parts are not ground
Or polished, The parts should remain in the tank
long enough to be thoroughly cleaned and heated
.through- This will aid the evaporation of the clean-

"1 solution and the rinse water.

CAUTION: Ezercise care to avoid skin rashes and
mhalation, of vapors when using alkali cleaners.

Parts cleaneq in solution tanks or with alkali
icleaners should be thoroughly rinsed after clean-
18 t0 remove a1 traces of alkali.

COMPLETE ASSEMBLIES

Completely assembled transfer cases may be
steam cleaned, on the outside only, to facilitate ini-
tial removal and disassembly, providing all open-
ings are closed. Breathers, vented shift units, and
all other openings should be tightly covered or
closed to prevent the possibility of water entering
the assembly.

DRYING

Parts should be thoroughly dried immediately
after cleaning. Use soft, clean, lintless absorbent
paper towels or wiping rags free of abrasive mate-
rial such as lapping compound, metal filings or
contaminated oil. Bearings should never be dried
by spinning with compressed air.

CORROSION PREVENTION

Parts that have been cleaned, dried, inspected
and are to be immediately reassembled should be
coated with light oil to prevent corrosion. If these

parts are to be stored for any length of time, they
should be treated with a good RUST PREVENTIVE

and wrapped in special paper or other material
designed to prevent corrosion.

D49



INSPECT AND REPAIR

It is impossible to overstres§ thefn;lgve =
of careful and thorough inspection o. L
parts prior to reassembly. Thorough Vvisu

tion for indications of wear or stress, and ;t:ﬁ
replacement of such parts as are? necessa;‘yil h
eliminate costly and avoidable drive unit failure.

including

. Inspect all bearings, CUpS and cones, - .
s Itho};e not removed from parts of the drive Fmt,
and replace if rollers or cups are worn, plt?ed

or damaged in any way. Remove partf; needing
replacement with a suitable puller or in a press
with sleeves. Avoid the use of drifts and ham-
mers. They may easily mutilate or distort com-

ponent parts.

B. Inspect spur gears and clutches for wear or
damage. Gears which are scored, pitted, ridged
or worn should be replaced.

REPAIR

A. Replace all worn or damaged parts. Hex nuts
with rounded corners, all lock washers, oil seals
and gaskets should be replaced at the time of
overhaul,

REN

. Remove nicks, mars and burrs from p

Use only genuine Timken Teplace
for satisfactory service. For examy Pl
gaskets of foreign materia] genera); l, Uiy
mechanical trouble due to variati()n:iea
ness and the inability of certain

withstand compression, oil, ete.

hic,

AChingy

or ground surfaces. Threads must pe cleay
ang

free to obtain accurate adjustment apq cory

torque. A fine mill file or India stop, N ssicgl
able for this purpose. Studs must be tjgy prio;
to reassembling the parts.

. When assembling component parts yse a pregg

where possible.

. Tighten all the nuts to the correct torque, (See

torque limits following service instructions)
Use soft iron locking wire to prevent possibily
of wire breakage.

. The burrs, caused by lock washers, at the spot

face of stud holes of cages and covers should
be removed to assure easy reassembly of these
parts.
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= REASSEMBLY
REASSEMBLE

REBUILD AXLE DRIVE SHAFT

2 @@@@

o Press the pilot bushing into the bore at the D. Slide the driving clutch onto the shaft and in-
" tront of the shat. stall the set screw. The screw must enter the
recess in the shaft.

REBUILD THE IDLER SHAFT ASSEMBLY

09 'O@@@@}@@@:

A. Press low speed gear and tapered bearing into
place on idler shaft. Use a sleeve that will clear

the bearing journal.

C. Press the driyen gear and the rear bearing i.ntt; :
Place using a suitable sleeve that bears agains B. Install the bearing snap Iing.

the inner race. o




N

PREVENTIVE MAINTENANCE l
B. Position the bearing spacer in

. ; s 8ea
C. Install the Woodruff key 1o the keyway front ball bearing into the gear, g tay

g i R AR
C. Press the gear assembly onto the shaft until it
seats against the shoulder.

D. Position the spacer and press the rear tapered
bearing onto the shaft.

E. Il?vert the assembly and instal] gear spacer and
= high gear. Place bearing on shaft anqd press into

position. Install bearing retainer, cap screws
and lock wire.

REBUILD THE MAIN SHAFT ASSEMBLY

E. Install the sliding gear and front beariné
power takef

A. Tap the rear ha]] bearing into the afiotinstall theyoll domtiEng o COVEr

Suitable sleeye against outer race, SR driving clutch until after the transfer £os
D52 has been attached.
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e

A, Hold the shift fork in place inside the declutch
housing and install the sliding clutch. Position
the fork in the groove.

B. Slide the shift shaft through the housing bore
and into the shift fork. Install and tighten the
set screw. Install the oil filler plug.

C. Install the detent ball, spring, lock washer and
lock screw in the housing. Tighten the lock
SCrew. :

D, Install the ;innef. and outer bearing cups in the
declutch bearing cage.

Press the Inner bearing on the shaft with a suit-

. If there i

ﬁ

G. Press the outer bearing onto the shaft.

Do not install the oil seal at this time.

H. Mount the cage in a vise and install the yoke
or flange and the nut. Tighten the nut to speci-
fied torque.

Check the bearing adjustment by using a dial

. indicator at the end of the shaft as shown. Since

the specified bearing adjustment is zero end-

play and zero preload, there should be no read-

ing on the indicator.

s no endplay in the assembly, turn the

shaft by hand to check for bearing preload.

There should be no more than a slight drag on

the shaft.
D53
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PREVENTIVE MAINTENANC
sembly, useé a

in the as [
S e;dtlii:};n the hearings; if there
e

thicker spacer: :
justment 15 ob-

ke nut and yoke for
il seal in the bearing

If there 1
thinner Spacer
js preload, use 4

K. Once the proper bear

tained, remove the YO
flange) and install the ©

L s at the

new gasket OVer the stud

L. Position a :
front of the declutch housing.

M. Line up the declutch shaft with the sliding
clutch and slide the shaft and bearing cage
assembly into the housing.

N. Install the lock washers and stud nuts. Tighten
the nuts to specified torque.

0. Install the yoke or flange and nut. Tighten the
nut to specified torque. Insert the cotter key.

REBUILD THE POWER TAKE-OFF ASSEMBLY

A. Press the inner bearj

n .
off housing with 5 S  Cup into the Power take-

: uitable Sleeve,
- Hold the shigt fork
Hol and slidj i
o ek sliding clytch In place

D54

C. Slide the shaft assembly (with inner gy )
bearings) into the housing, Check to s%lz
the shift fork is seated in the sliding g
groove.

D. Install the outer tapered bearing cyp Vilh
suitable sleeve.

0 b 5 ‘., :,'-. - d
5 . using o
E. Slide the shift shaft into the ho

through the shift fork.

: ft an
F. Line up the recess in the shift Sl&zhten i
the shift fork set screw and

screwdriver. g
5
wash®

' ing, 10C
G. Install the detent ball, sprm»‘Lcre '
cap screw. Tighten the caP 5



REASSEMBLY

Vo B ST &

2 -

H, Attach the shift lever to the shift shaft.
|, Position a new gasket and install enough bear-
ing adjustment shims to set up endplay in the

assembly.
. J. Attach the seal cage assembly to the housing

and tighten the cap screws.

AN

Voo

=

K. Using a dial indicator at the end of the Has
check the amount of endplay in the sl
Specified endplay is .003"-.005".

L Take off the seal cage assembly and Temot”

Sufficient shims to establish a bearing adivs
ment of .003”-.005” endplay.
Example: I the dial indicator reading is -009
L will be necessary to remove .005” shims t0
aITive at an adjustment of .004”, which is with-
In specified limits.

. It‘i:%;n:tall the seal cage assembly and tighten
ap screws to specified torque. Install the

yoke or flange and nut. Ti
i . Tight
Install the cotter key. RSt e ndiand

R

OPTIONAL PUMP TYPE POWER TAKE-OFF

This power take-off unit is identical to the
stan.dard unit except that it incorporates an
auxiliary spring loaded plunger type oil pump.

The pump, which is actuated by an eccentric
located on the power take-off shaft, insures
proper lubrication during “stationary” operation
of the power take-off.

INSTALL THE SHAFT ASSEMBLIES

A. Position the axle drive shaft assembly in the

transfer case.

B. Tilt the axle drive shaft assembly to the side

and install the idler shaft assembly. Work both
assemblies into position.

Ll

C. Position the main shaft assembly in the case
and work it into place.

ple the transfer case cover if it was

pled. Use the original shim packs un-

ler shaft and axle drive shaft rear

D. Reassem
disassem
der the id
pearing caps.
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E.

\

Install a new case to cover gasket and position
the cover over the case. Install the bolts, lock
washers and nuts; do not tighten the nuts at

this time.

Line up the dowel holes and install the dow-
els; then tighten the nuts to specified torque.

Position a new gasket and the front axle de-
clutch unit on the transfer case. Install the
lock washers and stud nuts; tighten the nuts to
specified torque.

- Position the oil dam and power take-off driving

clutch on the main shaft and install the set
screw fo hold.

- Install a new gasket and the shim pack. Then

mount the power take-off assembly on the
cover and install the Jock washers and stud
nuts. Tighten the nuts to specified torque,

CHECK BEARING ADJUSTMENTS

assembly. Specifieq bearing adj
Jus

005" endplay, : ey,
play. To adjust endplay €ntls‘0

pack located betweep the

the transfer case cover,

I
pow ) a]te[‘ [hes;.
(
J. In a similar manner, Measyye
shaft assembly endplay iy a
rear end of the shaft, Specif

ment is .003”-.005”

Uzl

; thy

Nindi,,

mdtcmor "
i

ed beafln
endplay To ?adﬂil,
amount of endplay in the assemp, g,
shim pack located under thg o be’a:ll%
Removing shims reduces the endplaylngcap
) addiﬂg

shims increases it,

K. Idler shaft endplay can pe checkeq
a prybar through the shift cover hojg I
top of the case and working the idler shaﬂ]@;
gear back and forth. No more than a Very iy
bit of endplay should be felt,

Y ingey,

INSTALL SHIFT SHAFT AND SHIFT foif

A. Position the shift fork in the transfer 0ase g
that it fits in the groove of the main s

sliding gear.

B. Slide the shift shaft into the ¢a il
into the shift fork. The shift for* -s-ng
centered in the groove Of the.slz(:
(check spacing of fork in both Hi "
tions).

C. Tichten tha halt in the shift f0F

T

s



CHECK

D. Install the detent ball in the transfer case. Posi-
tion the plunger in the detent spring and install
in case.

E. Place the shift cover, breather plate and gaskets
on the case. Hold the cover down to compress
the detent spring and install the lock washers
and cap screws.

INSTALL COMPANION FLANGE OR YOKE
ON DRIVE SHAFTS

A. Install the yoke or flange on the main shaft.
Tighten the nut to specified torque. Insert the
cotter key.

B. Install the companion flange at the rear of the
axle drive shaft. Install the nut and tighten to
specified torque. Insert cotter key.

LUBRICATION

Install the drain plug and tighten. Turn the unit
upright and pour one-half pint of recommended
gear lubricant through filler plug opening. Add
some oil to the power take-off and the front axle

fies:lu.tch. Do not fill the unit to specified level until
1t is installed under the vehicle.

Gear lubricant specifications are listed in

ROt‘:kwell-Standard Field Maintenance Manual No.
1, “Lubrication.”

TEST THE OPERATION OF THE UNIT

SHIFT TEST — power take-off and front axle de-
clutch disengaged:

A. HIGH RANGE. Move the shift shaft to the inner-
most position; turning the main shaft should
also turn the output to the rear axle.

B. LOW RANGE. Move the shift shaft to the outer-
most position. Turning the main shaft should
also turn the output to the rear axle.

C. NEUTRAL. Move the shift shaft to the inter-
mediate position between Lo and Hi. Turning
the main shaft should not turn the output to
the rear axle.

TEST OPERATION OF POWER TAKE-OFF
UNIT

A. ENGAGE. Move the shift shaft to the inner
position. The power take-off shaft should re-
volve with the main shaft.

B. DISENGAGE. Move the shift shaft to the outer
position. The power take-off shaft should not
revolve with the main shaft.

TEST OPERATION OF FRONT AXLE
DECLUTCH

A. ENGAGE. Move the shift shaft to the inner
position. The front drive shaft should revolve
with the output to the rear axle.

B. DISENGAGE. Move the shift shaft to the outer
position. The front drive shaft should not turn
with the output to the rear axle.
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TORQUE SPECIFICATIONS

BOLT AND STUD NUTS

B I oo FTORQUE—LD. FT: LOCATION
o T | .ﬂ'@ﬁ THDS. [ MIN. | MAX. S ol
0 :
ih " 16 38 42 || Shift Cover
Case an Idler Shaft Front and
Main Shzg‘: and Rear ol 60 66 || Rear Bearing Caps
:‘?I‘al:)nfo C:ver T | 14 60 o2 ]I;I ain_ Shgft g
.T.0. earing Cap
i aft Rear

gz;‘;?nsghcap the” 12 g X Ilstllaexl:igg ali:etainer

7). 4 60 66
Declutch to Case he 1 P.T.0. Housing Cap
Declutch Housing
Cap MRS | 42
Main Shaft Yoke Nut(1%4” | 18 | 300 | 400
Declutch Shaft
Yoke Nut 114" 18 300 400
Drive Shaft |
Yoke Nut 114”7 18 300 400
P.T.O. Shaft
Yoke Nut 14 20 300 400

CAP SCREws

DI [

INCH T::g's, @
% | Hen
7 /l 0// 1 4 60
e | 14 i)
e | 14 | g
e’ | 18 | g

—

Torques given a
10%; for parts
torque as for driving th
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Removal and Installation
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1 DESCRIPTION

The Transmatic Drive is a hy-
draulically operated automatic
transmission with six forward gear
ratios and one reverse gear ratio.
Figure | shows the location of the
converter, gear train and most of the
internal parts used in the transmission.

>
The transmission consists basically transmission flujg

of a torque converter, a planetary gear located on the A Wiy

train, and a hydraulic control system beneath the 5 nstrumey

peedomety, 4
overheated fluig, "

Two SAE regular-uy n

takeoff openings are oy
sides of the transmission houty,

for shifting gears (Fig. 2).

An oil cooler, located in the
vehicle radiator and connected to the
transmission by tubing, cools the
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52 TESTING

l

When diagnosing transmission

problems, refer to the Truck Diagnosis
- thm for the detailed information

€ items that could be causing the
Problem,

T
cmg:wssnou FLUID LEVEL

1. w; :
lev awﬂh the vehicle standing,
plgcc' tp Py the parking brake, and
Start ¢ [208€ selector lever in N.

the engine,

v If the t o A
told, ransmission fluid is
OPCtate the transmission until

normal operating temperature (150
degrees to 200 degrees F) are reached.
Do not operate the hydraulic retarc[er
to warm the transmission fluid.
Operating the hydraulic retm:der when
the vehicle is not moving will aera!e
the fluid, making an accurate fluid
level check impossible.‘

3. When the engine and trans-
mission have reached their norr:lha:
rating temperatures, move
:epieector glevcr through all the range
positions to make sure that warm fluid
is distributed throughout the trans-

mission.

4. With the hand throttle, adjust
the engine to idle speed with the
selector lever at N.

5. Clean around the transmission
fluid dipstick cap before removing the
dipstick.

6. Twist the dipstick counter-
clockwise to unlock the cap from the
tube. Pull the dipstick out of the tube,
wipe it clean, and insert it back into
the -tube. On a C-Series truck, the
dipstick can be removed through the
opening in the panel behind the seat
back cushion with the cab in its
normal position.
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mark on the

gigltic;o Ifﬂ:lcxe fluid level i mI?N:n t::;{n,

' bove the K

:J{aligl 1;:::1 I||mtil the FULL Jevel 1S

obtained. -
dipstick 10

8. Replace te [h dise to lock

. Turn the cap
it:b;‘-llure to lock the cap may cause

fluid leakage during retarder opera-

Hon. he fluid level remains low and

leaks cannot be readily found, the use
of dye tracers is often hel?ful in
locating leaks. Oil-solub!e aniline o;
fluorescent dyes, p(rle-ntx:ed at 1/
teaspoon of dye powder
transmission fluid, can he!p to
determine whether an engine oil leak
or a transmission fluid leak is presept.
0il cooler leaks into the engine
cooling system can also be found by
using dye tracers. Always use a bl_ack
light with the fluorescent dye solution.
After the leak has been found and
corrected, the dye may be left in the
transmission.
TRANSMISSION COOLING
SYSTEM CHECK

Check the engine coolant level, and
add coolant if necessary.

If the fluid in the Transmatic
Drive becomes contaminated with
engine coolant (plain water, anti-
freeze, or other additives), the
transmission must be completely
disassembled and thoroughly cleaned.
Flushing will not remove the con-
taminated coolant from behind the
pistons, fluid passages or converter.

Anti-freeze in the coolant may
cause the transmission parts to be
coated with gum. When this condition
15 encountered use either Butyl-Cel-
losol_v or Methyl-Cellosolv (paint and
vam1§h remover can be used as a
substitute) to clean the metal parts. Be

Transmatic Drive Transmission

-

FIG. 4

Typical Fluid Pressure Checks

sure that all passages in the case,
diaphragm, piston housing, shafts, and
valve bodies are clean and open before
assembling the transmission.

When a clutch failure or other
internal trouble has occured in the
transmission, any metal particles or
clutch plate material that may have
been carried into the oil cooler should
be removed from the system by
flushing the cooler before the trans-
mission is put back into service.
Foreign matter in the oil cooler
system could block off the front pitot
feed hole, get into various gears and
clutches, or block off the output

Tt )'._.EL INDICATOR LIGHT
CONNECTOR bk
IGNITION S
SWITCH e
Red.-BI.
smp: < =
CONNECTOR Lo
reen
RETARDER F
— LUID TEMPERATURE —]
WARNING LIGHT SWITC::IlRE
. =
= D1970-A
. Warning Light Cireie

bushing lubrication orifice it
splitter shaft,

TRANSMISSION FLUD
TEMPERATURE WARNING ¢
CHECK

Check the operation tff‘
transmission fluid temperali ¥
ing light. The light should g0 %
the ignition key i tumned l% i;"f
and it should go out ¥hent 8\"1/%
key is turned back 1~
warning light circuit diagram
in Fig. 3. °

3
RANGE SELECTOR LINKA

CHECK

I
Move the range S g
12 to R. Six defin R

N 8 o
o 3.4, 35, 36 ol
(ble %élt as the lever moves

rear. @
G

HYDRAULIC RETARDERL
CHECK “W:
The hydraulic ret:arde M

C alh]t‘
1o g 172 it by
!er:ebefore the retar® g )

stop bolt- .
the rcta[difm‘:_ﬂ stop:

eotor ¢ £

e
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Transmatic Drive Trqnsmission

HROT“E LINKAGE CHECK
! o the throttle linkage .is
: adjuswdv maximum €ngine

dy 8% arting and acceler-

P ance in st g .
pgff‘”m heavily loaded truck is
atin e; automatically. The  driver
depress the accelerator

e 1o the detent and hold it there.
Ped;;]thc accelerator pedal held at the
Wi i, the transmission Wwill stay in
dﬂm;;rting ear until engine crank-
m:ﬁs speed approaches the engine
f med (maximum engine
50:[; mance), then it will shift into the
jext higher gear. The g\{toma_tic,
fulithrottle (@t detent) s}uftmg just
under govemed speed will _continue
ot the highest gear or desired road

speed is reached.
SHIFT POINTS CHECK

The Specification Section outlines
the engine speeds at which the various

shifts should occur.

CONTROL PRESSURE CHECKS

Four 1/8-inch pipe plugs (Fig. 4)
are provided in the transmission to
check main, lockup, G1, and G2 fluid
pressures,

All four pressures can be checked
without driving the truck on the road.
To obtain accurate readings, the
procedures  given below must be
followed exactly.

All gauge readings should be taken
¥ith the transmission fluid at normal
operating temperature (160-180 de-
gees F) and with the throttle and
range selector linkage properly ad-
listed. The test point for main
pressure (Fig, 4) is in the passage

17-30-05

CLUTCH APPLY PASSAGES

1. LOW.SPLITTER 5. LOW.RANGE

2. HIGH.SPLITTER 6. REVERSE

3. HIGH-RANGE 7. LOCKUP

4. INTERMEDIATE -RANGE 8. FRONT PITOT
FIG. 5

between the front pump outlet and the
main pressure regulator valve. Since
there is no check valve between the
front pump and the main regulator
valve, a gauge installed at this point
will read main pressure under all
operating conditions whether the
pressure is coming from the front
pump.

In normal operation, main pressure
varies from 65 to 300 psi. Pressures
vary with transmission model, con-
verter and converter lockup opera-
tions, throttle positions, and range
selector valve positions. Refer to the
Specification Section for the fluid
pressure checks.

OTHER PASSAGES
9. RETARDER IN
10. RETARDER PRESSURE
11, FRONT PUMP IN
12 FRONT PUMP OUT

13. REAR PITOT
14. CONVERTER IN

D1972-8

Transmission Housing Fluid Passage Holes

AIR PRESSURE CHECKS

Moisture-free compressed air may
be used to check the operation of the
various clutches in the transmission,
and to find leaks that may be caused
by broken, damaged, or missing seals.

To make the air pressure checks,
remove the oil pan, valve body, and oil
transfer plate from the transmission.
Then apply 85-100 psi (do not exceed
150 psi) air pressure at the appropriate
holes in the mounting pad at the
bottom of the transmission housing.
These holes are identified and shown

in Figure 5.

—

3 ADJUSTMENTS

RANGE SELECT
Dl OR LINKAGE

R L Place the range selector lever at

comzr'olch;ik the distance that the
aboye t;a ¢ adjusting threads extend
Tinge Sflci sleeve assembled to the
aneg 0" & (Fig. 6 or 7). This
W tould not exceed 1/4 inch.
be ray ¢ transmission, disconnect
lagp oc. SClector cable from the
100 contro] Jever.
the transmission control
all the way forward and

the selector lever is at R. Adjust the
threaded sleeve so that the sleeve pin
just fits the hole in the control lever.

6. Assemble the sleeve on the lever.

7. From the driver’s seat, feel for
full engagement at egch. detent
position before the lever hits its stops.

NEUTRAL START SWITCH
ADJUSTMENT 49 ;
_ Check the starter circuit at a't
selector lever positions. The clrc;u];I
must be open at all posmontshzx;gﬁtral
eutral). To adjust, loosen ;
gtvlvitch to bracket attachn:ic ssct;?;v:r
Position the switch so that o
circuit is closed when the se

HYDRAULIC RETARDER LINKAGE
ADJUSTMENT

L, LT, LTS, LN or
LNT-Series Truck

1. Check the hydraulic retarder
pedal stop bolt height against the
dimension shown in Fig. 8. Adjust as
required. 801.FIG. 6 Range Selector
Linkage on L, LT, LN OR LNT-Se-

ses Trucks 2 x 30 D2199-A
msz. Disconnect the hydraulic re-

tarder control rod at the transmission

end.
3. Pull the retarder lever to_ward
the rear of the transmission until the
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GELECTOR LEVER

—
TRANSMISSION
CONTROL LEVER

D 2199-A
FIG. 6 Range Selector Linkage on L, LT, LM, or LNT-Series Trucks
\'
s SELECTOR
LEVER

ELECTOR
CABLE

ADJUSTING SLEEVE

[
4 WO ’
retardcl.m /

bott:ni) i;n] the 'ﬂar;::d g |/
the meduy 1€ contrg)
(S pCdal' Contacts ; Tog 4.
ts v e }
against its stop (o8 ang bl by
0 bOlt, adi ‘th& |
rod threaded gleey,, 2" thegdl | |4
6. Attach the . !

lever. Tighten the 722]“',,"‘ T
1 R_eadjust the rctardu:'

bolt height to Provide el

travel at the retarder V2 g

lnch
\ Valye, MU
ms? Slheck the adjustme, 7
18 the pedal againg; ' Y ¢y
Just before the peda] hitg thc :
the retarder valye shoulg 1. Db
bottom in its body,

release. Readjust if neces::,y

C-Series Try()

1. Adjust the re
bolt height as showrtlal:]erﬁ 3

2, Disconnect the rctardgc.r :
cable at the transmission, iy

3. Pull the retarder Jeye lowa |
the rear of the transmission umilt;,c
retarder valve is heard apg felt ty |
bottom in its body. |

4, Pull the retarder cable 1oward
the transmission until the pegy i
against its stop bolt. .

5. With the retarder valve . |
tomed (all the way to the rear) andife

NN

p | 7/

TRANSMISSION
CONTROL
ARM
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RETARDER
PEDAL

—
| RETARDER
| VALVE

g

D 2200-A

fG. 8  Hydraulic Retarder L, LT, LN or LNT-Series Truck

PEDAL STOP

FG, ¢

: k
Hydraulic Ratardar linkace on C-Series Truc

SHAFT AND BRACKET &

17-30-07

retarder pedal against its stop, adjust
the cable adjusting sleeve.

6. Attach the cable to the lever.

7. Readjust the retarder pedal stop
bolt height to provide 1/2 inch of
travel at the retarder valve.

8, Check the adjustment by dep
ressing the pedal against the stop bolt.
The retarder valve should be felt to
bottom just before the pedal hits the
stop bolt.

THROTTLE LINKAGE
ADJUSTMENTS

The throttle linkage should be
adjusted whenever the engine idle
speed is changed, and whenever the
transmission operation indicates that
adjustment is required. Refer to
Groups 24 or 25 for the detailed
throttle linkage adjustment proce-
dures.

CLOSED THROTTLE STOP
ADJUSTMENT

The closed throttle stop is accu-
rately adjusted to each individual
transmission in production. New
service control valve bodies are not
preset. Therefore, whenever a new
service control valve body is being
installed, the closed throttle stop must
be adjusted as follows:

1. On the removed valve body,
bottom the throttle valve.

RETARDER

D 1981-B
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- o screw (Fig 17
the:’oad(J)l:asttll!:f 3ew valve body, bottom

j screw
the throttle valve .and adw:tr ctclilein e
to get the dimension meas

< 4, Crimp the sleeve againsé _ utsh:
adjus'ting screw to hold the adj
ment.

FLYWHEEL HOUSING
ALIGNMENT

Whenever th
been rep[pced.
housing is to

ing has
e flywheel housing !
or }:vhen the original
be used on anoth;r
i f the
ine, check the alignment 0
;gﬁl;:g bore and rear face with the
ine crankshaft.
eng;' Check the mating surfaces of the
engine and the ﬂywhqel housing for
raised metal, paint, nicks, or burrs.
Remove any marks of material that
would affect alignment.

2, Position the ﬂ_ywheel ho.using on
the two dowel pin§ in the engine, then
bolt the housing in place.

3, Check the runout of the
flywheel housing bore and rear face
with a dial indicator mounted on the
‘engine crankshaft. If the total indi.
cator reading of the bore runout
exceeds 0,008 inch, or if the total
indicator reading of the rear face
runout exceeds 0.010 mc}}, repeat the
check with another housing, ‘

4, If either runout on the housing
checked is not within limits, remove
the two dowel pins from the engine.
Be careful not to drill the upper dowel
pin too deeply as the dowel pin is in a
blind hole which may break through
into the water jacket or cylinder wall,

5. Bolt the flywheel housing in
place without dowel pins, then adjust
the housing to get the correct bore
run-out. Tighten the bolts and ream
the dowel pin holes large enough for
oversize dowel pins.

iy
FIG. 10 T !
Adjustment ProH Valyy

. I, i
oversize dowe| il Tgu;l‘cth

the mountin bolts P,
ft-1bs. g “"Ehlcnmtzé

Q! y

4 REMOVAL AND INSTALLATION

TRANSMISSION FLUID CHANGE
AND FLUID FILTER REMOVAL
AND INSTALLATION

On a new vehicle the transmisssion
fluid should be drained and a new
filter installed after the first 2000 miles
of operation. Thereafter, in normal
highway operation, the fluid and filter
should be changed as recommended in
the maintenance manual. If the vehicle
is in off-thehighway or frequent
stop-and-go service the fluid and filter
should be changed at more frequent
intervals,

After - the correction of any
transmission failure, change the fluid
aqd install a new filter, After a major
failure, replace the fluid and filter at
overhaul and again after 500 miles (or
15 hours) of operation,

1. .If_ the ﬂl]‘[d is cold, operate the
transmission unti] 5 normal operating
temperature jg reached,

Loosen, but do not T
Screw which secures the ﬁlt::n coo‘:férﬂtle
the transmission pan (Fig, 11) 2
Carefully ‘separate tpq filter

gﬁ;/;r a%m th; Pan at the bottom edge
« hen the drainage ;
Iemove the cover, re:taig oy i,

DiscardI thelﬁlter and gﬁ:’d and filter,
» Install .
New retainer se:l new filter, Insta)) 4

rin, -
MeW Cover seq| ri g, filter Tetainer,

. Tng, coyer
Tighten tp ey
= € Strap attaching screg (Fig.

5. Slowly POUT 9 quarts of

automatic transmission fluid into the
transmission. Apply the parking brake
securely then start the engine.

6. With the hand throttle, set
engine speed at idle speed rpm with
the selector lever at N.

7. Check the transmission fluid
level when the engine reaches normal
operating temperature. If necessary,
add fluid to bring the level to the
ADD FLUID mark.

8. Continue to run the engine
until the transmission fluid reaches
normal operating temperature.

9. Apply the service brakes, and
shift the transmission through all
ranges.

10. With the engine running and
the selector lever at N, check the fluid
level. Add fluid, if necessary, to bring
the level to the FULL mark.
f\pproximately 13 quarts are required
if the oil pan and control valve body
have been removed, Tota] dry capacity
for thq transmission and cooling
System is approximately 19 quarts.
BUSHING OR BEARING
REMOVAL AND INSTALLATION

o It{eplacement bushings are available
© converter pump cover, input
shgft, converter stator support, high-
:ﬁh&ter clutch housing, and output
(l'lf)l g Th?se bHShi.ngs are pre-finished
old bean-Ilng Tequired). Therefore the
ushing must be removed without
Maging the bore, and the new

ushing  mygt be i :
: ns
Maging it talled without

—

Tools for Temoying and e
the bushings are showrf in qugrrl)ﬁ
bushing replacer togls should ey
in a press. They are s Qe
the bushings are propetly Ly
when the tool bottoms,

Wear limits for the sy
bushings are given in the spefis
section.

SPEEDOMETER DRIVE GEAl
REMOVAL AND INSTALLAT

1. On a onepicce dric&
disconnect the shaft from tie [
flange and from the yoie aI
parking brake drum. On 8t
drive line, disconnect the W-I:G
shaft from the yoke at the}“-j-
brake drum and then remcLW\i.{
center support bearing bf?y““m}
the forward end of the dnt¢!

the way. "
g 2! DiZconnECt the P”dﬁ

§
e
cable from the rear of the

ey 9
SIOHS. Loosen the tW0 rc;cr P*; f
mounting bolts until thef !
1/16-inch. To prevent A W
pitot tube or ;;uveruort o
ring, these bolts :E:S y
before loosening
attaching bglt.
4, Straighten o
flange tab lockwa\.ﬂg_ﬁng o
asher, an !
bo}té.vliemove the ﬂsﬂzk;nsguiubk ;’?4
and output ﬂangc,mt t“mh?ﬂ' ’

i sary. t§
if nocessit e ouP
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6. 11 Fluid Filter Assembly

polt is reinstalled. Other-
:f:mglllngmnge to the pitot tube or

r yanes may result.

gW;mUUsing Tool 1175-AE with
' ng-f.w(]-A, remove the output flange

i mli. Remove the internal snap rix_lg.
i g, Using Tool 1175-AE vy:th
i 7501-100-A, remove the rear bearing.
9, Using needle nose pliers or a
piece of wire, remove the speedometer
3 dive gear. Install the speedometer
drive gear. The counterbored end faces
ut.
; 10, Start the rear bearing straight
into the bore of the retainer and, using
¥ Tool TSTL-600-A, drive the bearing
I fght against the shoulder in the

retainer. 5 .
11, Install the internal snap ring.

12, Coat the outside diameter of a
new output flange seal with a very thin
film of Permatex, and start the seal
straight into the retainer with the lip
of the seal toward the bearing. Using

= -

Impact Hammer—
T50T-100-A

]
-
- .

Puller—T58L-101-A

2 £ £ % R \
( % Detail 7
= Detail 5
y T66T-7003-A
Detail 3
Detail 2

17-30-09

PITOT TUBE
GOVERNOR CAN

LENGTH OF BoL
DEPEND ON TYP

Installing Output Shaft Flange

FIG. 13

Tool T57L-600-A, press the seal into
the bore until the rear of the seal is
3/4 inch beyond the extreme rear
surface of the bearing retainer housing,

13. Install the output shaft flange
and parking brake drum.

14. Install the O-ring seal, tab lock
washer, and output shaft bolt. Torque
the bolt to 10 ft-lbs. Do not allow the
shaft to rotate while tightening the
bolt,

15. Torque the rear pitot tube bolts
to 8-10 ft-Ibs.

16. Torque the output shaft flange
bolt to 83-100 ft-lbs, and lock it by
staking the tab lock washer into the
hole in the retainer and bending a tab
against a flat of the bolt head.

17. Connect the speedometer cable
to the rear of the transmission.

o

Tool—
7577-7003-A

Deo; Detail 1

il 6 s WITH Detoif 5 o

| INpyT Bushing Replacer Details:

SHAFT

210 5 OUTPUT SHAFT

JGR?)%::E CONVERTER COvVER 6 HIGH-SPLITTER CLUTCH HOUSING

““-roo;.b,, SLEEVE 7 STATOR THRUST BEARING

by HIGHRANGE CLUTCH HoUsING Fron

12

Bushing Renlrrian 7.1

1/2'*-20 BOLT

T AND SPACER WILL
E FLANGE USED

18, Connect the drive shaft or the
coupling shaft and center support
bearing bracket. Torque the nuts
and/or bolts to specification,

UNIVERSAL JOINT FLANGE AND
PARKING BRAKE DRUM
REMOVAL AND INSTALLATION

Before removing the parking brake
drum, it is necessary to remove the
universal joint flange.

1. The transmission may be placed
in either a vertical or horizontal

position on the input drive cover or
sump pan. Remove flange attaching
bolt, with washer and O-ring seal. Do
not remove washer and O-ring from
the bolt. Remove the flange.

D 1648-A

-l

RANGE SELECTdR VALVE DETENT
BALL AND SPRING

FIG. 14 Valve Body Removal
and Installation

D1984-C

D67
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w the output shaft to
2. Do not allo U

til the flange 15 1
tu? utl;lc attaching bolt has been
ok haft is allowed
torqued. If the output 8 b
to rotate, damage t'(l)l ﬂ;:ul}:‘ o
overnor will result.
and;- clgcxiove the parking brake:m’:‘
attaching bolts and remove t_he ll;utht;

4, Position the drum and insta
attaching bolts.

5. Torque the bolts t
being careful not to rotate the o
shat;- Lubricate the output seal with a
high temperature grease COAZ-19584.

7. Install the output flange, using a
1/2-20 inch UNF bolt, spacer qut apd
flange retaining plate as shown in Fig.
13. The length of the bolt and spacer
will vary depending on the type of
flange being installed.

8. During installation, care should
be exercised to avoid damage to the
seal journal or the oil seal. Inspect the
flange seal journal for nicks or
scratches and seal for cuts and tears.

9, Seat the flange by tightening the
1/2-20 inch nut. Remove the instal-
lation bolt, nut, and spacer. Install
attaching bolt including O-ring seal
and washer. Locate the tab of the
washer opposite the hole in the flange
retaining plate.

10. Prevent the output flange from
rotating then torque the bolt to 83-100
ft-lbs. Bend the tab of the washer
against a flat of the bolt head and

o specification
utput

TEFLON BALL

D1985.A
FIG. 15

Valve R
Removal and etarder

Installation

stake the edge of the washer into the
hole of the retaining plate.

11. Rotate flange by hand to check
for binding or interference.

PAN, CONTROL VALVE
gclalov AND OIL TRANSFER PLATE

Removal .
1. Remove the fluid filter cover

and gasket, then remove the retainer
and filter from the transmission oil
an.
> 2. Remove the oil pan and gasket.
3, Remove the filter can and
pickup tube assembly from the top of
the control valve body.

4, Remove the seal rings from the
front pump pickup tube.

5, Remove the eight bolts that
hold the range selector valve body on
the oil transfer plate, and lift the body
from the plate (Fig. 14). The shift
valve steel detent ball and spring and
the nylon ball are free to fall out of the
valve body when it is removed from
the transfer plate.

6. Remove the downshift timing
valve body from the transfer plate.

7. Remove the transfer plate from
the transmission housing. A nylon ball
in the plate is free to fall when the
plate is removed.

8. Remove the hydraulic retarder
valve body and gasket. Remove the
nylon ball from the housing.

Installation

If a new control valve body is
being installed, the closed throttle siop
must be adjusted as described in Steps
1 thru 4 below.

1. On the removed valve body,
bottom the throttle valve,

2, Accurately measure the distance
from the end of the valve to the end of
the adjusting screw (Fig. 10).

3. On the new valve body, bottom
the throttle valve and adjust the screw
;o get the dimension measured in step

_4..Crimp the sleeve against the
adjusting screw to hold the adjust-
ment.

5. Insert the hydraulic retarder
valve_ teflon ball in the transmission
housmg, install a new gasket on the
transmission housing, and then install
the hydraulic retarder control valve
body assembly (Fig. 15). Install the
go?rix;gﬁtl’ts. Torque the long bolts
e s and the short bolts to

6. Position the ol
on the housing (Fig. 16;‘ransfer b
: 107. bCoat _the lpbe line check valve
i rf’se rx: .all. with oil-soluble grease and
et 1:1 into the oil transfer plate.
e the oil transfer plate and secure
with the 10 bolts and lock washers

" h vffev'?

FIG L WJ
. 16 T

Installation fenstedEtl gﬂw

(Fig. 17). Install the e
the thin section of“:}?eShot:]rtbolu“ #ﬂﬂg
plate. Torque the bolts to 3.1(']'31“&: ‘iuﬂ
8. Position the downshif lmh ! i
valve_ body on the oj] tmnsfcrlmu13
Tm:( mstzlilll the three short bolts g
ock washers, T
e orque the bolts to g ;;W
9. Place the detent shif gy £1%
spring in the oil transfer plate apd s 1# ﬂt t
steel ball in the range selector yipy HEV!
body. Hold the ball in place with i jinied
oil-soluble grease. Position the rangs i
selector valve body on the e '}
making sure that the range selcir 22088
shaft enters the hole in the rg Efa1
selector valve and that the TV leveris fém
against the valve, Install the aftaching ity
bolts, sleeves and lock washers ad 8 iy
torque evenly to 4-6 ft-lbs. i
10,  Place a new seal ring onllé {8y
long tube end of the filter can i Ruiny
install the assembly over the contl iy
valve body. g
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a new oil pan gasket
housing Wwith the
the oil pan for
1 Ilfpec tthe pan is severely

flx Jace it.
{1 WB’di r:pglfthe oil pan on the hous
AN 3 8 the oil pan bolts and lock
R e P torque to 15-18 ft-lbs.
Ry wie® aﬂm” a new fluid filter
0. in the oil pan and install the
. fiter retainer, a new gasket, and
:‘hu: cover:
‘ mNleSSlON

Removel
The torque converter and trans-

| qgission must be removed frorp and
anuod in the vehicle as a unit. The
& mission cannot be removed from
o installed on the converter in the

dicle
iy "m[;:;cpt where noted, these removal
”‘E ud installation procedures apply

Y 3
Mti_ gaerally t0 all veh1cle§. .
. " 1, If necessary raise the vehicle
‘g g hoist. Loosen the filter cover and
8\ uin the transmission. The torque
Ry oaverter cannot be completely
drained until it has been removed from
g the vehicle. Do not remove the filter
sy oer from the oil pan as the
fpgn (usmission fluid may gush out too
fior quekly, When the fluid stops flowing
it
héap fishten the filter cover nut.
pud % On a one-piece drive line,
hgt G5connect the shaft from the pinion
i ﬂmg; and from the yoke at the
i purking brake drum. Do not remove
134 Bebolt that attaches the flange on the
j Temssion output shaft. On a
i Wopiece drive line, disconnect the
« Wling shaft from the yoke at the
! kg brake drum, and then remove
o M:y:‘:‘gﬂ fSllpport bearing bracket.
o tc for}:vard end of the drive
Ut of the way.
i I_Dlscormect the speedometer
| i fom the rear of the transmis-
4, :
tay :‘°°S°" the breather hose
e 1 the fittings above the left
| e g ﬁel-l()ﬁ Plate, and then remove
Iy : r tube support strap bolt
) L e 2y up the tube. Discon-
1 "oy th‘c“ ; at the oil pan, and
! Vo, reather hose and tube
. sl T
4 Mmdbt'ﬁ:"rﬂnect the throttle control
| Iy, T2N8E selector lever cable
€ ley
Mj&imm on the left side of the
%chmpbhollsmg- Remove the
i 6 nr:cket from the housing.
() m“ﬁnkage f:f)t the hydraulic re-
B £ 0 Femmoye 5 the linkage cross
fron of the og];cl'oss-shaft from
an,

7. Di i
e Sconnect the Parking brake

8. Disconnect ¢
ture warning light
switch terminal on th
outlet fitting, Then re
from the fitting,

9. Disconnect
from the fittings o

he ﬂuid tempera_
wire from the
€ retarder valye
move the switch

the oil cooler lines
n the retarder valve
Plug the lines T;dforxa;‘r,d ﬁtt:in&
openings. If desired, the 1i§ il
valve body can be drained b;f ?,ﬂd
should be plugged before re:r;-xovingt t}cxi
:21?;;2” and transmission from the

10. Remove the dust shield from
Lt:ﬁx S‘;:;t‘om front side of the flywheel

11.  Remove the six nuts and flat
washers that hold the converter pump
cover on the engine flywheel. The nuts
and washers can be reached through
an opening in the lower right side of
the flywheel housing, The flywheel
must be turned to remove all nuts and
washers. The ignition system should be
disconnected during this operation to
prevent accidental starting of the
engine.

12, Cut the lock wires and
remove the two bolts and nuts that
hold the converter housing to the
frame cross member.

13. Cut the lock wire and remove
the two bolts, washers, insulators from
the top of the transmission rear
support and crossmember.

14, Place an engine support
under the rear end of the engine, then
raise the engine to take the weight off
the crossmember.

15. Support the transmission with
a 1000-pound transmission jack. Th_e
jack should be placed so that the oil

_pan does not support the entire weight
of the transmission. Fasten a safety
chain over the top of the transmission
and to both sides of the jack.

16. Remove the two 'bo.lts from
each end of the transmission rear
support crossmember, and remove the

mber.
crosls;l.le Remove the bolts and lock
washers that attach the converter
housing to the flywheel housing. i
18. Move the converter @

ine
transmission away from the engin

until the converter housing clf::alr?t t}}e%
crossmember, then lower the ulr} l;tly
necessary, raise the floor pan Sig 7
to permit the converter housing
clear the crossmember.

Installation
If the engine, flywheel, or flywheel

d, check the
sing has been replace i -
g;:hcgl housing alignment and fly

Wheel shim adjustment before in.
Stalling the torque converter and
transmission,

L Raise the converter and
transmns;mn_ on the jack, then move
the unit into position over the
crossmember that supports the con-
verter. Align the studs in the converter
cover with the holes in the flywheel.
Install two guide studs in the flywheel
housing, then push the unit forward so
that the converter studs enter the holes
in the flywheel,

2. Install the bolts, except the
fluid filler tube support strap bolt, and
lock Wwashers that attach the converter
housing to the flywheel housing,
Torque them 23-28 ft-Ibs.

3. Install six new self locking
nuts and flat washers that hold the
converter on the engine flywheel, and
torque them to 33-40 ft-lbs.

4. Install the dust shield on the
bottom front side of the flywheel
housing .

S. Install the transmission rear
support crossmember on top of the
frame brackets, then install the two
bolts on each end of the crossmember,
Torque the bolts to 40-45 ft-lbs.

6. Lower the jack, remove it from
under the vehicle, then remove the
engine support from under the rear
end of the engine.

7. Install the two bolts and nuts
that hold the converter housing to the
frame crossmember, and torque them
to 70-91 ft-1bs. Install the lock wires.

8. Install the two bolts, washers,
and insulators at the transmission rear
support. Torque the bolts to 40-60
ft-lbs and install the lock wire.

9. Install the oil cooler line fitting
in the forward fluid opening of the
retarder valve body. Then install the
fluid temperature warning light switch
on the fitting, Connect the warning
light wire to the switch terminal,

10, Connect the two oil cooler
lines to the retarder valve body
fittings.

11, Install the retarder linkage
cross-shaft on the front of the oil pan,
and torque the screws to 15-18 ft-1bs.
Connect the retarder linkage to the
cross-shaft and the valve.

12. Install the range selector lever
cable bracket on the left side of the
transmission housing, and torque the
screws to 8-10 ft-1bs.

13, Connect the range selector
lever cable and the TV rod to the
levers on the left-hand side of the
housing. Be sure to install the TV rod
in the outer hole of the lever.

14. Connect the fluid filler tube
to the oil pan, then install the tube
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support strap bolt in the converter
houlsisng. Push the breather _ho_sc acrc:lsg
the t.op of the Emnsmtss:ozlhc ?eﬂ
connect it to the fitting abovethc e
power take-off plate. Tighten

danl]g.. Connect the parking brake

Imk:%e . If the exhaust system Was

d or disconnected during
::ﬁg::l, install and connect the parts,
18, Install the drive shaft, the
center bearing support bracket, and
the coupling shaft. Connect the
coupling shaft to the parking brake
drum. Torque all nuts and bolts to
ifications.
spccllglc 3 Connect the speedometer
cable to the rear of the transmission,

17%!
20, A
! u

control roq ::ldthe et
nkages, Tange sel?c' ey

21, ¢y o
tions and th Uig I iy
then lower thﬁ ter ooy, e

ransmissiq to brip hec(,:\l,]:;mui;
the full mary thgetgiepﬂll.”d I;dl:
Slick,

5 OVERHAUL

1. Proper equipment must be
available beit)"grc disassembly is started.
This equipment includes a suitable
hoist of at least 1/2-ton capacity,
proper hand tools and special tools,
and a press. :

2. Gaskets, lock wires, lock strips,
and cotter pins should be discarded as
they are removed. New parts of this
type should always be installed. b

3, Care must be used to avoid
damage to transmission components
during disassembly, cleaning, inspec-
tion, repair, and assembly operations.
Nicks, and scratches caused by
careless handling may cause fluid
leakage or improper functioning and
could result in transmission failure.
All worn or damaged parts must be
repaired or replaced. Where special
torque requirements apply, refer to the
specifications section,

4. Cleanliness is important in
servicing the transmission, All com-
ponents must be thoroughly cleaned
and kept clean throughout the rebuild
process. The presence of dirt can cause
malfunction, and possible failure of the
transmission.

S. Every component should pe
thoroughly cleaned after the trans.
mission is c{lsassembled. Cleaning is
necessary to insure effective inspection

D1999.A

FIG. 18

Co
Removal Averter Pump Coyer

for wear, damage, and serviceability of
components.

6. Crocus cloth may be used to
remove minor surface irregularities.

7. A soft wire (brass or copper)
may be used to clean fluid passages.
Always flush such passages thoroughly
after cleaning.

8. If steam cleaning is used, dry
the cleaned parts immediately with
compressed air and apply a film of oil
to prevent rusting. Never use lye or
caustics which will corrode or etch
metal surfaces.

9. Do not clean the lubricant from
new bearings. Keep new bearings
wrapped until they are to be installed,
Soak bearings which have been in
service, in dry cleaning solvent or
mineral spirits paint thinner to loosen
deposits of dirt. Do not spin the
bearings during cleaning or drying.
After cleaning, turn the bearings by
hand and note any evidence of grit.
Clean them if grit is present.

DISASSEMBLY OF TORQUE
CONVERTER AND
TRANSMISSION

1. With the transmission assembly
removed from the vehicle remove the
fluid filter, oi] pan, valve body, oil,
transfer plate, and hydraulic retarder
valve and gasket,

2. Remove the converter pump
cover, lockup clutch reaction plate,
and cl'utch Plate (Fig, 18). Remove the
seal ring from the reaction plate and
pump,

3. Remove the hook-type seal ring
:}?:ﬁt};lelds::p ring from the turbine
shaft’ (Fiy ltézfve the turbine from the

4. Rotate the sta
clockwise to lock it on
roller race, Then lift
roller race off the converter pump

together. Do po¢ le
; t the r
OP out of the stator, gt

tor counter-
the freewheel
the stator and

—

 TURBINE |
! ! {
|
= i
\\ S
~
=

CONVERTER PUMP

FIG, 19
Installations

STATOR  pyoges

Turbine Removal o

5. Remove the snap ring ud
spacer from the converter s
support, and lift out the convet
pump assembly. ,

6. Remove the converter howi
mounting bolts and lift off the houst!
and gasket. Lift the housing carel
to avoid dropping the retarder m;or
and shaft assembly, If this m;z
lifts with the housing, tap the &
the shaft to dislodge it f“';
housing so it will remaid

mission. e
tmn‘; Remove the thrust bc;l‘:?ssg?m
the rear face of the conl::a e
support assembly. Thcd et
may remain on the retarc

bly. (
shagt. asi??t! ol):t ihie retafd‘c' roto'
shaft (Fig. 20). Remove ast
seal ring and thrust olitter®

9, Remove the 10W'tp 1
reaction plate anchor bz ransS”
bolt at the top Of M, yyghod
housing which aﬂChO"iSng'
assembly in the h°“15 .

10. Remove the 10

reaction plate.
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anchor bolts that
¥ o c’.:;l;:ltir piston housing
\ g e 1% cembly. Then install
\ zddi'?hﬁﬁt:ok in the end of the
5* {he limnsutshﬂ-ﬁ an
| gl ‘;Fig. 21). s
k‘, wﬂ‘b]y ifion the transmission
*‘\ 1% Pos! bcaring retainer up.
A i tbcl{::fove the two pitot tube
5 13 4 the speedometer plug.
U polts 80 Remove the brake drum.
: t flange to prevent
\ il the outpu
Hold and remove the flange
rogi“mf’;g polt, tab lock washer and the
e
Omsg sﬁie a suitable puller and
0\;5 the output shaft flange.
- Remove four bolts and lift the
 assembly and apply lever from
j¢ transmission.
{1, Remove the reverse, low, and
| jpermediate range clutch reaction
housing anchor bolt nuts. Remove the

Lov-range piston hqusmg anchor_ bolt

ad the intermediate-range  piston

ousing anchor bolt. Remove the cap
| gems securing the rear bearing
wtainer to the transmission housing
4 remove the retainer and gasket.
Lift out the loose pitot tube.

18, Remove the reverse palnetary
wmier and rear pitot collector ring
fom the output shaft. Various clutch
parts are color coded, and should be
wssembled in the same locations when
(he transmission is serviced to insure
poper fitting, Parts marked yellow
ire for the intermediate range clutch,

d remove the

SEALRING i

EETARDER
FOTOR

D2000-A

6, 2
flns!uﬂuﬁoge'ﬂrder Rotor Removal

those marked

] €en are f

;:wr?nge clutch, ang those marfcrd 3
€ for the reverge clutch o

20. Remove th
reaction housing bacek' i ol
lat .S ing plate, clutch
plate(s) and ring gear, Thep tak
the reverse clutch Belleyi el
R eville spring,
€move the reverse range reacti
housing anchor bolt. o
Working through
: ! th <
Ings in the transmissgion ﬁofgf.n
remove the low-range ang reverseg,
rangei clutch piston housing, Z
«  Remove the low-
Belleville spring, Saesiclih
aprly palis o et CC
e low-r;
plate(s). ange clutch

24. Remc_)ve the low-range clutch
reaction housing (Fig. 22).

25. Remove the low-range anchor
bolt.

26.‘ Remove the large internal
snap ring that holds the reverse sun
gear shaft to the low-range ring gear,
then remove the reverse range sun
gear shaft.

27. Remove the output shaft
assembly.

28. Remove the low-range ring
gear and intermediate-range planetary
carrier (Fig. 23).

29. Remove the intermediate-
range housing and piston assembly
from the transmission housing.

30. Remove the intermediater-
ange clutch Belleville spring. Then
remove the apply plate, the clutch
plates, and ring gear. ;

31. Remove the intermediate
clutch reaction housing from the
transmission housing. :

32. Remove the intermediate-
range square head anchor bolt.

33. Remove the oil collector.

RANGE SELECTOR AND
THROTTLE CONTROL LEVERS

When removing Or installing the
selector and throttle levers, t_>e paret;llll
not to push the shafts back inside th e
transmission housing. When td li
happens, the shafts lose their "é de
location with their correspon ;rl:gc
valves of the control valve body 1n be
housing. It will thqn.bc ng;;&isarllryand
remove the transmission oil pa
reposition the shafts.

Disassembly '

1, Install a new O-ring

the selector shaft.

seal on

17-30-13

SPLITTER

+ #}". ':
D1088-A

FIG. 21

Removing Splitter
Mechanism

2, With the selector shaft in the
3-6 detent position, hold the shaft with
a pair of pliers and slide the selector
lever onto the shaft far enough for the
retaining nut to be installed.

3. Install the washer and re-
taining nut. Then, grasp the end of the
selector lever and while pulling out
(away from the transmission), tighten
the retaining nut to 14-17 ft-lbs
torque. Bend the washer against a flat
on the nut.

4, Before installing the TV lever,
determine if the transmission has a

ANCHOR BOLT HOLEs REACTION HOUSING

Low-Range Clutch
Reaction Housing Removal or
Installation

FIG. 22

D71
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long or short stroke _TV conﬁgurz:trl:l?e.
On transmissions with a long §

TV, the lever will have an arc trave} 1?:
32 degrees from stop to stop: i
short stroke will have an arc trave

rees from stop t0 stop.
i gc 5 Install a new O-ring seal on
shaft.

e 6Tvlf the transmission has a long
stroke TV configuration, leave the
selector lever in the 3-6 detent
position. If the transmission has a
short stroke configuration, place the
selector lever in the reverse detent
position. .

7. With the selector lever In t.he
proper detent, hold the TV shaft with
a pair of pliers and slide the TV lever
onto the shaft far enough for the
retaining nut to be installed.

8. Install the washer and re-
taining nut. Then, grasp the end of the
TV lever and while pulling out (away
from the transmission) tighten the nut
to 14-17 ft-Ibs torque. Bend the washer
against a flat on the nut.

Assembly

1. Place the selector lever in the
3-6 detent position.

2. Straighten the TV lever washer
on the TV shaft. Remove the TV nut
and washer and remove the lever from
the shaft. Always hold the lever when
removing or installing lever retaining
nuts. Do not use the mechanical stop
inside the transmission as the reaction
member for removal of lever retaining
nuts. The stop is used for making a

PLANET CARRIER

RING GEAR

D1091-¢

FIG. 23 Rin
' g Gear and
Carrier Removal and Insta[lut'iic!.::\net

calibrated adjustment and could be
d.

m; ggtraighten the shift selector lever

; selector shaft. Remove

washer on the
the nut and washer and remove the

lever. y
: 4, Remove the O-ring seals from

the shafts.

OIL TRANSFER PLATE

Disassembly

1. Remove the two SCTeWs which
attach the converter lube supply cover
to the oil transfer plate and remove
the cover.

2. Remove the two screws which
attach the converter pressure regulator
valve retainer to the oil transfer plate.
Remove the retainer, spring, seat, and
the steel ball.

3, The low-range clutch exhaust
regulator valve and orifice cup should
not be removed unless it is to be
replaced. Check the operation of the
valve while cleaning the transfer plate.
The valve should hold the cleaning
solvent on the side opposite the spring
for at least 15 seconds.

Assembly

1. When replacing the low-range
clutch exhaust regulator valve and
orifice cup, press the cup, convex side
first, into the recess of the exhaust
regulator valve. Be sure the cup is
entered.

2. Press the regulator valve, wide
end first, into its bore in the transfer
plate. Exert pressure only on the
shoulder of the valve next to the
closed portion of the spring cover. Do
not let the cup slide from its recess
while the valve is being installed.
When the valve is in place, the spring
cover must be flush with or slightly
below the outer surface of the transfer
plate.

] 3. Install the lube supply ball seat
in the lube supply cover. Install the
lube supply cover with the ball seat
end toward the rear. Torque the
screws to 24-36 in-lbs. The nylon ball
is installed from the other side of the
oil transfer plate when the plate is
assembled to the transmission housing.
.4. Assemble the steel ball, seat,
spring, and converter pressure regu-
lator valve retainer to the oil transfer
plate and install the two screws.
Torque the screws to 24-36 in-lbs.

DOWNSHIFT TIMING VALVE
Disassembly

1. Remove the do A
velve cover (Fig, 24), wnshift timing
« Remove the

et sprin
downshift timing valve. HRD Bl

Vil
'30.14 /(’f
w1

1024

!
AND “ﬁsﬁi“" {'ﬁ;

VALVE BODY .’}’FA
Wy
VALVE SPRING ’/ |
y fyg’
.
VALVE Cover/” 445"&3
{5
FIG. 24 Downshift Timing Vo p’f;\ls
L

4 i‘\ssembly '(4;%

. nsert [he Vava | Vﬁ“'

and place the sprin n the i
valve. PIINg on the stem, oy thi "%ﬁ*?’e
gl

.2. Install the valve ¢
spring and torque th
24-36 in-lbs. AL

)
OVer over gy )
TEE Sereys (q rwd

CONTROL VALVE BODY b

3 Dlisassembly g'&:

. Place the contro
on the bench, flat side éo‘ﬁ% bty BN

2. Remove the screw (68) which ki
retains the signal tube clip (127) (Fis, ot
25 and 26). Remove the clip gy #*
replace the screw finger tight. Remoye |
the screws (88) and (24) that retainthe ¥
dri;e(a;l)d high transfer tube clips (10) **
and (13). i

3. Remove the signal tube (126 &%
and transfer tubes (11) and (12) with &
the clips attached. Do not remove the i
clips from tubes (11) and (12).

4, Remove two screws (77) that g
retain the exhaust regulator valve body i
(63) to the control valve body (102, W
Remove the exhaust regulator valie i
body. |

5. Remove the selector valee )
detent spring (100) and lift the vilie
body separator plate (97) off the
control valve body (102). Remové the |
3/8inch steel detent ball (101 fom )
the valve body.

6. Remov?]e three screws (52) fhat
attach the accelerator plug cov¢r (ﬁ)' *
Some models use 2 bracke.lef1 ;’
spring (50) and ball (49) retaln
two screws (52). If the val¥e vi e
these parts, remove them. Rem0
accelerator plu%”)covef an
accelerator plug . g

7. Remlz)ve the four scre¥ (5()1
from the regulator cover .
remove the cover, locKUP :{:IC sprine
plug (55), accumulator vvalve 54).
(56) and the ac:cumUIatOI‘Smws 9

8. Remove the tyeo the thro:lﬂ‘
and (62), and remo yalve
valve(retainer (61) from W

=
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or remove the screw
pod: Dﬂ':g: t:t:iner, The screw (62)
(60 m.)mh jong and should not be
i 3/Bl"°_‘h 7/16-inch screws. Keep
ised w (62) separated from the
e ST 1o insure that they are
Jonge! sc‘n the proper locations when
j"’“lﬁi,cl is reassembled.
the ¥ ¢ body rear cover Is
,9' llf;edvil:d mus)t[ be held while
o ws are being removed. Remove
e ining three screws (53) that
s body rear cover (46)

valve
mf;]; ‘Tlie body, and remove the rear
10

m; Remove the intermediate shift
' alvlc 'spring (44), which is exposed
" the rear cover is removed.

“hclnl- Remove the regulator plug

thc rear COYEr.
(4l)ufr0“1‘umove the throttle valve

(8) and spring (99) from the control
valve body (102)

13, Remove the manual selector
ylve (43) from the rear of the control
valve body. d

{4, From the same side of the
«ntrol  valve body, remove the
bydraulic retarder regulator plug (42),
Iockup plug (40), rear pitot (G2) plug
(19) and front pitot (G1) splitter plug
(36), low-to-intermediate shift valve
() and the intermediate-to-high shift
plug (37).

15. Position the control valve
body (102) on the rear surface and
remove the two screws (23) that attach
the splitter overcontrol valve body (19)
o the valve body front cover (32).
::dmovc the splitter overcontrol valve

.

16, Remove the screw (22) that
dtiaches the overcontrol valve cover
() 1o the overcontrol valve body.
Remove the cover and the splitter
oitreontrol valve (20) from the body.

1% Remove the splitter shift plug
’P;“’S (28) and the splitter shift plug

)l.hWhlch are exposed upon removal
OIIlchovcrc‘:mtrol valve body (19)

the front cover (32) (Fig. 25).
i Rempve the three screws (24)
"ﬂ((iil)i Which attach the interme-
; Valvgh ﬁgléﬁ valve cover (26) to
tmove thccoy front _cover (32).
Ioigh g V\S:C(ZSG),_lnter('tzn?;dlan;
Nlermed: : pring an
‘ﬁ”;:)‘]g*hlsh blocker plug (30).
e agping t}:hﬁ valve body front
oye” the Spring pressure and
). R - f}je attaching screws
om e i i)otd f"ront cover (32)

I!l(u)}:;":fi}fe the 1/4-inch nylon
Or o 18 loose when the front
Uiy | om0%ed.  Remove the
“‘)fmm Y6 (115) and the spring

the cover (32). Remnva the

17-30-15

main-pressure regulator i

gzr:e secorédary Spring 3SSApflrixgsed(3isrz

g% r?lo1 els), splitter relay valye

s g 1) and lockup shift

pring (108), i
21. Remove the thr

Plug (33) from the valye o e

body front

um
valve (18) from the fror;t c}c)w:: 30

23. Remove th
overage regulator va?ve“:ori pimp
tainers (16) and spring (14 pring  re-
front cover, 8 (14) from the

24, Remove the throttle regul
valve, (106), main-pressure regul:,:g:
valve, (107), lockup shift valve (109)
splitter shift valve, (110) splitter rel ;
valve (113) and intermedisto ol L)

hift valve (112) f -
shift valve (112) from the front of the
control valve body (102),

25. Do not remove the reverser-
ange clutch exhaust pressure regulator
valve (105) unless replacement is
necessary. Check the operation of the
valve while cleaning the valve body.
The valve should retain solvent on the
side opposite the spring for 15
seconds. If the solvent leaks through
sooner, replace the valve,

26, Do not remove the reverse
lock-up inhibitor check valve retainer
(103) and the 7/32-inch nylon ball
(104). If the retainer, the ball or valve
body (102) is worn or damaged, all
three items must be replaced.

27. On a model which includes a
valve guide bracket (89), remove two
screws (88), bracket (89), spring (90),
and ball (91). Remove the remaining
nine screws (88) which attach the
exhaust regulator valve body cover
(80) to the exhaust regulator valve
body (63). Remove the cover. The
cover is spring loaded and must be
held while the screws aré being
removed.

28. On a model which does not
include the valve guide bracket (89),
remove ten screws (88) and one screw
(88A). Remove the cover (80). One
screw (88A) is shorter, separate I
from the longer screws to Insure

installation. :

prog;:" Removal of the cover will

he intermediate exhaust

eXpOse K ing (94), low-splitter
regulator valve spring %4),

valve spring ( @1). Remove these

rin
:;11';:35 Sl;'ron% the exhaust regulator
VBI?O bo‘}i{émove the inhibitor plug

i inhibitor
inhibitor valve (1!7), inhib
§1:16n),g l(nllS), inhibitor Spring retan;)e;
(?19) nut (120) and screw (121). I
not ,rcmove the inhibitor spring

t.
adiusting Screw (121) from the nu

93) and lockup cutoff

Also, remove the intermedi
re%ulaté)sr valve (96), ﬁ:icl::fpcxchuﬁ%
valve (82), and low-spli
FORAIRtOR o e o5 splitter exhaust
Remove the extender valve
(87), extender valve spring  (86),
extender valve ball spring (85), and
'j:r‘:;‘f:rthvalvc ball (84). Do not
e extender valve body (83)
and roll pin (92) unless replacement is
necessary. Check the operation of the
valve while cleaning the extender
valve. If replacement is necessary,
remove the roll pin and tap out the
extender valve body toward the
nearest opening (front) of the exhaust
regulator valve body (63).

32, Remove the four screws (72)
from the trimmer cover (73) and
remove the cover from the rear of the
exhaust regulator valve body (63) (Fig.
27). The cover is spring loaded and
must be held while the screws are
being removed.

33. Remove the trimmer valve
(74), trimmer valve inner (75) and
outer (78) springs, trimmer plug (79),
trimmer primary spring (71), trimmer
stop (70) and trimmer secondary
spring (69) from the exhaust regulator
valve body (63).

34, Remove the screw (68) re-
tainer (67) and remove low-splitter
exhaust regulator stop plug (65) and
low splitter exhaust regulator plug (64)
(Fig. 27). A model using a set screw
(45A) at bottom of the valve body (63)
does not use a regulator plug (64).
Remove the intermediate exhaust
regulator stop plug (66) from the rear
of the exhaust regulator valve body
(63).

35. Do not remove the pipe plug
(76) from the valve body except for
inspections or cleaning.

36, Remove the cotter pin (125),
flat washer (124), inhibitor spring
(123), inhibitor valve (122) from
bottom of the body (63).

37. All the valve body parts
should be thoroughly cleaned in
cleaning solvent and dried with
compressed air. All passages must be
completely free of dirt and obstruc-
tions. Use a soft bristle brush. Do not
use abrasives or scraping tools. After
cleaning, place the parts on clean
paper and cover with paper to keep
the dust out.

38, Inspect all the parts closely
for wear, breaks, cracks, burrs, and
dirt. Burrs may be removed with a soft
abrasive stone. Do not destroy the
sharp edges of valves. The valves are
designed with sharp edges to prevent
them from sticking in their bores.

39, Inspect all the springs and
check them for free length. Correct
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Trqnsmatic Drive Tronsmission

1. NYLON BALL, 1/2
2. SHIFT VALVE DETENT SPRING

3, SHIFT VALVE DETENT BALL
4, BOLT, 1/4-20 X 2-3/4
5, BOLT, 1/4-20 X 3-1/4
6. BOLT, 1/4-20 X 3-3/4
7. LOCK WASHER, 1/4
g. VALVE BODY BOLT SLEEVE
9. CONTROL VALVE BODY ASSY
10, DRIVE TRANSFER TUBE CLIP
11. DRIVE TRANSFER TUBE
12. HIGH TRANSFER TUBE
13. HIGH TRANSFER TUBE CLIP
14, PUMP OVERAGE REGULATOR SPRING
15. SCREW AND WASHER, 10-24 X 3/4
16. REGULATOR SPRING RETAINER
17. RETAINER SPRING
18, PUMP OVERAGE REGULATOR VALVE ASSY
19. OVERCONTROL VALVE BODY
20. OVERCONTROL VALVE
21. OVERCONTROL VALVE COVER
22, SCREW AND WASHER, 10-24 X 7/16
23. SCREW AND WASHER, 10-24 X 2-3/8
24, SCREW AND WASHER, 10-24 X 7/16
25. SCREW AND WASHER, 10-24 X 2.3/8
26, INTERMEDIATE-TO-HIGH SHIFT VALVE COVER
27. INTERMEDIATE-TO-HIGH SHIFT VALVE SPRING
28. SPLTTER SHIFT PLUG SPRING
29, SPLITTER SHIFT PLUG
30. INTERMEDIATE-TO-HIGH BLOCKER PLUG
31. OVAL POINT SETSCREW, 10-24
31A. OVAL POINT SETSCREW, 10-24
32. VALVE BODY FRONT COVER
33. THROTTLE VALVE PLUG
34. NYLON BALL, 1/4
35. MAIN-PRESSURE REGULATOR VALVE SPRING
(PRIMARY)
35A. MAIN-PRESSURE REGULATOR VALVE SPRING
(SECONDARY)
36. FRONT SPLITTER SHIFT (G10) PLUG
37. INTERMEDIATE-TO-HIGH SHIFT PLUG
38, LOW-TO-INTERMEDIATE SHIFT VALVE
39, REAR-SPLITTER SHIFT (G2) PLUG
40. LOCKUP PLUG
41. REGULATOR PLUG
42, HYDRAULIC RETARDER REGULATOR PLUG
43. MANUAL SELECTOR VALVE
44. INTERMEDIATE-TO-LOW SHIFT VALVE SPRING
43. OVAL POINT SETSCREW, 10-24

43A. OVAL POINT SETSCREW, 10-24

46, VALVE BODY REAR COVER

47. ACCELERATOR PLUG

48. ACCELERATOR PLUG COVER

49. BAL

30. TRIMMER BALL REGULATOR SPRING
51, valve GUIDE BRACKET ASSY

:: :caew AND WASHER, 10-24 X 1-5/8

“- Acaew AND WASHER, 10-24 X 3/4

ss- CCUMULATOR VALVE

M- :ocxur KNOCKDOWN PLUG

7- CCUMULATOR VALVE SPRING

a' REGULATOR COVER

”: zg::W AND WASHER, 10-24 X 7/16

oo W AND WASHER, 10-24 X 3/4
i THROTTLE VALVE ADJUSTING SCREW

o SCROTILE VALVE RETAINER

65 o EW AND WASHER, 10-24 X 3/8

HAUST REGULATOR VALVE BODY

S, 5

Control Valva— amand

17-30-17

CONTROL VALVE COMPONENT IDENT|
64.

65,
66,
67,
68.
69,
70.
71,
72,
73.
74.
75,
76.
77.
78.
79.
80.
81.
82.
83.
84,
85.
86.
87.
8s.
89.
90,
91.
92,
93.

04.

95.
96.
97.
98.
99.
100,
101.
102.
103.

104.
105.

106.
107.
108.
109.
110.
111.
112,
113.
114.
115.
116.
117.
118,
119.
120.
121.
122.
123.
124.
125.
126.
127.

FICATION
LOW-SPUTTER EXHAUSI REGULATOR PLUG
ﬁ‘;‘;z:gxﬁ EXHAUST REGULATOR STOP PLUG
-EXHAUST REGULA

HO R ke GULATOR STOP PLUG
SCREW AND WASHER, 10-24 X 7/14
TRIMMER SECONDARY SPRING
TRIMMER STOP

TRIMMER PRIMARY SPRING

SCREW AND WASHER, 10-24 X 7/16
TRIMMER COVER

TRIMMER VALVE

TRIMMER RETURN INNER SPRING

PIPE PLUG, 1/4

SCREW AND WASHER, 10.24 X 3/4
TRIMMER RETURN OUTER SPRING
TRIMMER PLUG

EXHAUST REGULATOR VALVE COVER
LOCKUP CUTOFF VALVE SPRING
LOCKUP CUTOFF VALVE

EXTENDER VALVE BODY

EXTENDER VALVE BALL

EXTENDER VALVE BALL SPRING
EXTENDER VALVE RETURN SPRING
EXTENDER VALVE

SCREW AND WASHER, 10-24 X 7/16
VALVE GUIDE BRACKET ASSY

TRIMMER BALL REGULATOR SPRING
BALL

EXTENDER VALVE BODY ROLL PIN
LOW-SPLITTER EXHAUST REGULATOR
VALVE SPRING

INTERMEDIATE EXHAUST REGULATOR
VALVE SPRING

LOW-SPLITTER EXHAUST REGULATOR VALVE
INTERMEDIATE EXHAUST REGULATOR VALVE
VALVE BODY SEPARATOR PLATE
THROTTLE VALVE

THROTTLE VALVE (TV) SPRING
SELECTOR VALVE DETENT SPRING
SELECTOR VALVE DETENT BALL
CONTROL VALVE BODY A
REVERSE LOCKUP INHIBITOR CHECK VALVE
RETAINER

NYLON BALL, 732

REVERSE-RANGE CLUTCH EXHAUST
REGULATOR VALVE ASSY

THROTTLE REGULATOR VALVE
MAIN-PRESSURE REGULATOR VALVE
LOCKUP SHIFT VALVE SPRING
LOCKUP SHIFT VALVE

SPLITTER SHIFT VALVE

SPLITTER RELAY VALVE SPRING
INTERMEDIATE-TO-HIGH SHIFT VALVE
SPLITTER RELAY VALVE

6-5 INHIBITOR SPRING

6-5 INHIBITOR VALVE

LOW INHIBITOR PLUG

LOW INHIBITOR VALVE

3.2 INHIBITOR SPRING

INHIBITOR SPRING RETAINER

TEE NUT

INHIBITOR SPRING ADJUSTING SCREW
5.4 INHIBITOR VALVE

5.4 INHIBITOR SPRING

SPRING RETAINER WASHER

COTTER PIN

SIGNAL TUBE

SIGNAL TUBE CLIP

¢D1129:G
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performance of the transmission

depends upon the good condition of

ings. Refer to specifications sectfon

:’gp nvglslve body spring identification

ecifications.
Mdds‘.’ Before assembly, try all the
valves in their bores. When parts are
clean and dry, the valves should move
in their bores by their weight only. Do
not force them into the bores.

41. Reclean the parts, .lf neces-
sary after inspection. _Lubncatc the
parts with specified fluid.

Assembly '

1. Install the intermediate ex-
haust regulator stop plug (66), small
diameter first, in the exhaust regulator
valve body (63), (Fig. 27).

2. Install the low splitter exhaust
regulator plug (64). )

Some models do not use a plug in
this location. Such models are identi-
fied by the presence of a socket-head
set screw (45A).

3. Install the low splitter exhaust
regulator stop plug (65), small
diameter first.

4. Install the plug retainer (67)
and screw (68) finger tight.

5. Install the trimmer secondary
spring (69), trimmer stop (70),
trimmer primary spring (71) and plug
(79).

6. Install the trimmer return
inner and outer springs (75) and (78)
and trimmer valve (74).

7. Install the trimmer cover (73)
and four screws (72). Torque the
screws to 24-36 in-Ibs.

WASHER (124)

SPRING
(123)

Y

PIN (125)

INTERMEDIATE EXHAUST
REGULATOR STOP PLUG (66)

LOW-SPLITTER EXHAUST
REGULATOR PLUG (64)

TRIMMER RETURN OUTER SPRING (78)

\ TRIMMER RETURN INNER SPRING (75)

FRONT
REAR

FIG. 27

>

F

Exhaust Regulator Vglve Body—Reqr View

INHIBITOR SPRING
ADJUSTING SCREW nle'\

EXTENDER VALVE BODY (83)
PIN (92)

LOW-SPLITTER EXHAUST REGULATOR VALVE (95)
LOCKUP CUTOFF VALVE (82)

SPRING (81)

EXHAUST REGULATOR VALVE COVER (80)

FIG. 28

8. If the pipe plug (76) was
removed, reinstall.

9. Install the inhibitor valve
(122), inhibitor spring (123), flat
washer (124) and new cotter pin (125)
in the bottom of the exhaust regulator
body (63).

10. If the extender valve body
(Fig. 28) (83) was removed, install it
with the roll pin (92). Press the pin
(92) into the valve body (63) until it is

PLUG (76)

i TRIMMER SECONDARY SPRING (69)
’ /

TRIMMER STOP (70)
TRIMMER PRIMARY

¥ SCREW (68)

ETAINER (67)

LOW-SPLITTER EXHAUST
REGULATOR STOP PLUG (65)

e

S?«G (71)

TRIMMER PLUG (79)

SCREWS (72)

TRIMMER VALVE (74) /Q

TRIMMER COVER (73)

/ SPRING (32,‘“
Low.sp
% REGULATCR vALck Shonle

BALL (84) /0%‘\(8.5! (B6) Acmm'
%,‘/ EXTENDER VALVE (37),/7’
r

w \

EXHAUST REGULATOR
3-2 INHIBITOR SPRING u\;g;vs Boy (g
INTERMEDIATE Exaley
REGULATOR VALVt 1
LOW INHIBITOR VALY
PLUG (11¢) - 1117)

INTERMED,
T
REGULATOR

NUT (120)
: 'fﬂ/’.——RETMNER 19

SPRING VALVE Guipg B RING Iy

Exhaust Regulator Valve Body—Front View

;lci)%htly below the flat surface of (f,
y.

11, Install the low splitter and
intermediate exhaust regulator valye
(95) and (96).

12. TInstall the low splitter and
intermediate exhaust regulator springs
(93) and (94).

13. Install the extender valve ball
(84), springs (85) and (86) and
extender valve (87), recessed end first.

14, Install the lockup cutoff valve
(82) and spring (81).

15. Install the adjusting screw
(121) and nut (12) (assembled)
through slot into small end of
inhibitor bore in cover (63). Al
install the inhibitor spring retamet;
(119) with recessed center over the en
of the adjusting screw (121), lnhlb“"(;
spring (118), inhibitor valve (117) &
inhibitor plug (116). ®

16. Install the exhaust cover( .
and nine regulator valve s_crc‘?":wi .

17. On a model which okl
valve guide bracket (89): m’:“l‘l ol)
regulator spring (90) an "h (hem
install these panfssz;nd attac

ith two screws (88). of
™18, On a model which 405 1
use a valve guide bracket, trmee
regulator (89), spring ) in the hole
(91), install one scre¥ 50) and 07
at the right end of cover (80)E
screw (88A) in the rqmanm::gcw (88A)
hole. The short (3/8-inch) Sh threaded
must be installed in the of the 0
hole from the right €0 (89) 8 ol
when valve guide bracket
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o the cover screws to

TorqV

b
b mnot instal
po (he drive trans

| Ch‘s
i ime: the throttle regula}tor,
"1 '“5;:2, lockup shift, splitter
il ‘Pf‘:smediate-w.high and splitter
| e, don, (109) (0
E iy ¥ {13) in their respective
oo ’3;.1 the positions illustrated in
02), (Fig. 29)-
¢ lockup shift valve
m of the valve

| the screw that
fer tube clip at

‘.borﬁbod]

—

— =5

S =

=

= o

= =

S =<
=

===
53

v

Z

o

(mi if removed for replacement,

5w reverse-range clutch

ol © tor valve (105) in the

ol valve body (102).

. Install the nylon ball (34)

g 0) in the small bore at the upper

i of the bore Which receives, tl}e

giiter relay valve spring. Hold it in

ii¢ with oil-soluble grease.

%, Install the throttle valve plug
(1), large diameter first, in the small
ore at the bottom of the recess which

eives {he main-pressure regulator

e spring (35)-

%, Install the main pressure
eulator  primary and secondary
grngs (35) and (35A). Some models
& 10t include the secondary spring

P g T

e

o

= =

"

A).

% Install the inhibitor valve
(I1§) and the inhibitor valve spring
gg) in the valve body front cover

=
-

.
PO l'_g. ﬁ '-::.'. .‘—iA

= B

o B

=%

(o R

%ﬁ-r X
O-HIGH SHIFT vALVE (1120~

SPLITTER RELAY VALVE (113)

17-30-19

VALVE BODY FRONT COVER (32)

MAIN-PRESSURE REGULATOR VALVE SPRINGS (35, 35A)

FIG. 30

27. Install the valve body front
cover (Fig. 31), and its related
components on the control valve body
(102).

28, Compress the springs and
install the three screws (15). Do not
tighten the screws at this time.

CONTROL VALVE BODY (102)

THROTTLE
REGULATOR VALVE (108)

MAIN PRESSURE
REGULATOR VALVE (107)

LOCKUP
SHIFT VALVE

SPRING (108)

SPLITTER SHIFT
VALVE (110)

LOCKUP SHIFT VALVE (109)

D1990-A

D1532-A

Control Valve Body Front Cover—Rear View

29, Install the intermediate-to-
high blocker plug (30) (Fig. 32) and
shift valve spring (27).

30, Install the cover (26), two
long screws (25) and one short screw
(24) but do not tighten the screws at
this time.

31, Install the splitter shift plug
(29) in the valve body front cover (Fig.
33).
32. Install overcontrol valve (20)
in the overcontrol valve body (19).

33, Install the cover (21) on the
overcontrol valve body (19) and retain
it with one screw (22).

34, Install the splitter shift plug
spring (28) in the recessed end of the
overcontrol valve (20), previously
installed in the body (19).

35. Install the splitter shift plug
spring (28) overcontrol valve body
(19), valve (20), over (21) and screw
(22) on the valve body front cover.
Install two screws (23), but do not
tighten them at this time.

36. Install the intermediate-to-
high shift plug (7) (Fig. 34)
low-to-intermcdiate shift valve (38),
front splitter plug (36), rear-splitter
shift plug (3% lockup plug (40) and
the hydraulic retarder regulator plug

(42).

37. Install the manual selec_tor
valve (43), the throttle valve spring
(99) and throttle valve (98).
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LOCKUP SHIFT
VALVE SPRING (108)

SPLITTER RELAY VALVE SPRING (111)

FIG. 31

38, Install the regulator plug (41)
and intermediate-to-low shift valve
spring (44) in the valve body rear
cover (46) (Fig. 35). nto the assembled
valve body (Fig. 36).

REAR

FRONT

INTERMEDIATE -TO-HIGH SHIFT VALVE SPRING (27)

FIG. 32

N
% i

REVERSE-RANGE CLUTCH EXHAUST
REGULATOR VALVE (105)

MAIN-PRESSURE REGULATOR
VALVE SPRINGS (35, 35A)

SCREWS (15)

VALVE BODY FRONT COVER (32)

D1991-A

Control Valve Body and Front Cover

39, Install the valve body rear
cover (46) and its assembled compo-
nents onto the assembled valve body
(Fig. 36).

BLOCKER PLUG (30)

SCREW (24)

F

SCREWS (25) A}%’

D1992-A

| : :
ntermediate-to-High Shift Valve Components

40. Insta]l th 4
which retain the e Ser ,
(46). Do not in b body F:Ws ty /
attach e Serew

es the thrott]e o/ (59 & ¢
(61). Do not tighten th Yalve il
time. € Serey

41. Install th

I i ’
retainer (61) and Szcu::rﬁmg Valy, Bf h
s}c1rews (62) and (59). Dy Wit
the screws at this time " lighty, &

42, Tnstall the locyy i
plug (5) (Fig. 37), Ingyy) o kdowy 1
inserting the smal] ¢p, i

Ugby ¢
the housing, 4 of the py i B
43 I g 1 g Nty ‘ﬂ'.

« Install the acey f
m e
(54). Make sure the opcn”'e‘:l‘gf e /)
valve is outward, for the ¢ of the §81
into. Pring to fy %
44, Install the ac ’
: cum i
spring (56) and regulatoruc]g:,?; {;"“ ’:
45, _ Secure the regulator ) "
(57) with four screws e

screws (58) to 24-36 in'_le.OrQUe the

46. Install the
(47) and cover (48) (algic;le;;;m B

47, Oq a model which includes
ball (49), trimmer ball regulator sprj 3
(50) and the valve guide bracke (S?g
m_stall these parts and secure nmz; |
with two screws (52). Install a third !
screw (52) to secure the cover (48), Do
not tighten the screws at this time,
: 48. On a model which does not
include the ball, spring, and bracke;, «

e Wb

L ¥

%



Transmatic Drive Transmission

to secure the
iasﬂ”[ re lug cover (43)., Do not
,wclﬂ“m' scre ws at this time.

t

ien € > ector valve ball (101)
II!hlnsﬂ‘," lhcl(s):))e in the hole which
o ’Pﬂniyith the manual selector
e Jentations (Fig. 25)-

bl tﬂI all the valve body sepa-
g ! 'plal,: (97) on the valve body
. ‘:;% morb]y (Fig 25). B .
W el the assembled regu
\ "Ive body and secure it with two
Ino;; ;77)- Torque the screws to

)

B 8 b m-!])?:;;e the control valve body,
B Ms([(‘op side downward, on a flat
'*- Check to determine if the end
. sﬂrff‘p roject below the valve body.
) oo;t ihe valve body dow;ward tl(;
! such projection. Torque a
% S,mtzlzlythe frgnt and rear of the
4" glve body to specification. This check
U jsimportant. The va_]ve body must seat
Ry’ gy sgainst the oil transfer plate, on
. hich it mounts, to prevent fluid
g, fakage. ; :
i 5, Assemble a spring retainer
Fio: (I6) to each end of pump overage
o vbe spring (14) (Fig. 25). Compress
~"he spring and install it between the
ik on the valve body front cover
(). Install pump overage valve
sembly (18) and fasten it with

FIG. 34

(12) with the clip (13). Fasten the clip

reainer spring (17). The seat face of with its attaching screw (24) (Fig. 25).

the valye assembly must protrude at 54, Install the drive-transfer tube

kast 0,005 inch beyond the valve body (11) with its clip (10). Fasten the clip

mounting plate to assure seating of the with a screw .(88).

lie against the oil transfer plate. 55. Install the signal tube (126)
5. Install the high-transfer tube and tube clip (127) with a screw (68).

SPLITTER SHIFT PLUG SPRING (28)

,’}\ OVERCONTROL VALVE (20)
%!

i i
b«‘ g @ SCREW (22)
ﬁ %/;\
COVER (21)/
SCREWS (23!x

p1535-A

o

# SPLITTER SHIFT PLUG (29)

OVERCONTROL VALVE BODY (19)

S .
Plitter Overcontrnl Valva Components

MAIN SELECTOR VALVE (43)/

Control Valve Body—

17-30-21

CONTROL VALVE BODY (102)

FRONT-SPLITTER SHIFT (G1)
PLUG (34)

O,
INTERMEDIATE-

TO-HIGH
SHIFT PLUG (37)

D

LOW.TO-
INTERMEDIATE
SHIFT VALVE (38)

REAR-SPLITTER SHIFT
(G2) PLUG (39)

LOCKUP
PLUG (40)

HYDRAULIC RETARDER
REGULATOR PLUG (42)

D1993-A

56, Torque the screws (24), (68)
and (88) to 24 to 36 in-lbs.

HYDRAULIC RETARDER
CONTROL VALVE

The retarder valve stop pin in the
retarder valve has been changed from
a tight fit to a loose fit in the valve
body for ease of removal or installa-
tion. The loose stop pin can easily
drop out of the valve body when it is
separated from the transmission if the
valve is held inward.

The absence of the stop pin will
result in improper oil circulation
within the transmission, resulting in
overheating and damage to the
transmission. The valve will still

VALVE BODY
REAR COVER (46)

INTERMEDIATE-TO-LOW
SHIFT VALVE SPRING (44)

D1536-A

FIG. 35 Control Valve Body
Rear Cover—fFront View

D79



Transmatic Drive Transmission

17 i‘f
-22 -a Iy
17-30 \Ozz«hﬂ

function properly without the pin and

will give no indication that the pin 15 j ﬁl‘

sing. ’ |
mlsCaEe must be exercised at the time ;’ﬂ f#"h
of installation of the valve on the ,"’b
transmission to make certain that the '"‘if{dh
pin is properly located in the retarder I
valve body. /l.-'ﬂg

Disassembly ‘ |

1. Using vise-grip pliers, twist the /
Jubrication regulator valve retainer out I d(ﬁ
of the retarder control valve body § i?"“

(Fig. 39). : LOCKUP KNOCKDOWN PLUG /n}“{
2. Remove the lubrication regu- 5) A

lator valve spring and regulator valve

¥

1
(steel) ball. { # |
3. Press inward on the valve to ¥ A ='4'6';‘Va
relieve the spring tension, then, lift out B L
the retarder valve retaining pin. M SCRew g
4, Strike the retarder valve stem ACCUMULATOR VALVE (54) 5 (58) &%sﬂ
several sharp blows with a mallet. The i
rebound of the valve, after being ACCUMULATOR VALVE SPRING (58) #re
driven against its spring, will force out e
the oil seal (Fig. 40). REGULATOR COVER (57)—p b ‘ﬁé,,ﬁr
5. Remove the retarder valve %m f ip
assembly, oil seal and return spring. R DA g;'::i"‘!l’
6. The spring pin and clevis pin FIG. 37  Llockup Knockdown Plug and Accumulator Valve L
need not be removed unless replace- 1|
ment is necessary. assembly in the retarder control valve position. From the ported side of the ‘-1'161
Assembly body. valve body, place the pin in the valye B;mli
1. If the clevis pin and spring pin 3. By inserting a thin fiber strip body. Remove the fiber stirp, ; :,-“
were removed, replace them. into one of the valve body ports while 4. Press the seal into the housing en: ]
2. Install the retarder valve the valve is compressed against the until the top of the seal is 1/16-inch g
return spring and retarder valve spring, hold the valve in its inward above the body. Do not press the seal B

flush with the body or against the pin,
Be sure there are no sharp edges or ' .

burrs on the slotted area of the i
retarder control valve. 2
5, Install the lubrication regu- ‘4%
lator valve (steel) ball, spring and *%
retainer. Press the retainer flush with,
sm;fgcﬂfg}fg;,{&?&v A or to 0.030 inch below, the valve body R
surface. _
-
CONVERTER PUMP COVER AND '5'-73!
LOCKUP CLUTCH R
Disassembly

1. Remove the lockup clutch
reaction plate (Fig. 41) from the
converter pump cover, and lift out the
clutch plate. If necessary, tap the edge

VALVE BODY : plock 10
REAR COVER of the cover against a wooden
% (46) remove the reaction plate. e

2. Remove the seal ring from

front flange of the reaction p!mh'ch )
3. Remove the snap ring ¥ ihe

holds the lockup clutch piston 10

ig. 42).
pump cover (Fig )iston rom the

2
\ 4, Remove the P

) : ; he

Sc:REV\"(&‘-»Z)--—--"% \/(@ pump cover by tapping the edﬁe o

THROTTLE VALVE RETAINER (41) % cover against a wooden block -
THROTILE VALVE ADJUSTING SCREW (801 REREWSIR)I(53) 5. Remove thc(. fplls tg:e)“}:om the

and seal retainer (i 10

FIG. D1994-A pump cover hub. ; the

36  Control Valve Body Rear Cover—Rear Vi 6. Remove the seal "6 from

ew

outer groove of the piston:
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Transmatic Drive Trunsmission

Y

all of the converter
1 clealﬂockup clutch parts, and
o mhcm for wear Orf dgmziz
e ‘ll parts that &7 wortr;]atey are
R‘Pl’;;c:{ﬁcd limits  or
e

aped: orifice in the lockup
MChCC_I';li:h;,jﬁce is drilled through
jston el holes. s
e of the gcor‘tver pump cover bus.hmg

b:croc;lace d if it is excessively
gl

gorm-: bl

embly j - |

&?ﬁall the seal ring (Fig. 41) in

; ¢ groove of the lockup clutch

ll~”w0.:mThen apply a light coat of oil
P[S '

g [s::t:'all the piston inner seal

; | on the pump cover

cainer and s¢a

mj [nstall the piston in the
wnv;rter pump cover so that the
dowel holes in the piston engage the
dowels in the cover (Fig. 43). The
jalance marks on both_ parts must also
g aligned. To align the parts
ectly, place a heavy pencil mark in
line with a dowl on the bolt c1rcle.of
the cover, then match this mar.k w_xth
wother mark on the piston in line
vith a dowel hole on the reverse side.
If the dowels do not enter the dowel
loles, the lockup clutch will not
(isengage and the converter will not
function.

4, Install the snap ring. If the
pston does not push far enough into
lbe pump cover to install the snap
mg, use the tool shown in Fig. 42 to
umpress the piston.

(ONVERTER PUMP

Disassembly

L Remove the hook-type seal ring
fom the hyb,

ACCEIera?OI’ Plua and Cover

17-30-23

2. Flatten the tabs o
. : n the
lock strips (Fig, 41) and rerr?c:? bt(l)1lt
bolts, lock strips, and beari Jh

Ng retainer,
3. Remove the hub ang bearingrs

+ T
bearing from e 1']11:1!: lightly tap the

! I;;\ssembly
: any converter py
Were removed, insert thep nn:‘s Eg{g
around the outer diameter of the
pump, and press them into place.

2, Install a new gasket on the hub,
Do not use a gasket sealer, If the
pump hub is to be used for prefitting
the front pump oil seal, do not install
the seal ring at this time.

3. Install the bearing in the hub,
and position the hub in the pump.

4. Install the bearing retainer on
the hub, align the mounting holes, and
install new lock strips. Install the
attaching bolts and torque them to
9-11 ft-lbs. Be sure to bend the pointed
tab of lock strips up to lock the bolts.

CONVERTER STATOR

Disassembly

1, Place the stator on a clean
bench, with the freewheel roller race
facing upward.

2. Remove the roller race by
rotating it clockwise while lifting it out
of the stator.

3. Remove the 10 rollers and
springs from the stator.

4. Inspect the stator for cracks or
excessive wear, and check the rollers
and springs for nicks, burrs, or othgr
damage. Replace the parts as needed.

ACCELERATOR PLUG (47)

ACCELERATOR PLUG
COVER (48)

SCREWS
(52)

. BALL (49)
¥ TRIMMER BALL

REGULATOR SPRING (50)

(51)
GUIDE BRACKET
VALVE D1540-A

SLOTTED
i ,‘SPRING PIN

RETARDER
, VALVE 0 QG
rc}ws PIN lf%
ol sea  GHHRN IS
RETAINER pIN—7
RETARDER CO :
VALVE BODF" °\v
VALVE SPRING. nE
VALVE RETAINER
D1996-A
FIG. 39 Hydraulic Retarder

Control Valve Exploded View

Thoroughly clean and lubricate the
roller thrust bearing in the stator.
Then rotate the bearing while pressing
upon the rear thrust washer. If the
bearing does not rotate smoothly
without roughness or binding, replace
it as follows:

5. Remove the old bearing from
the stator.

6. Clean the bore and thrust face
of the stator, and make sure that both
are free of burrs or raised metal.

7. With the seamed edge of the
thrust bearing outer shell facing the
stator thrust washer, start the bearing
into its bore.

8. Using tool (T57T-7003-A7)
with a diameter slightly larger than
that of the thrust bearing and which is
smooth and flat on the side that
contacts the bearing outer shell, press
the bearing into its bore until the
upper edge of the outer shell is
0.025-0.035 inch above the surface
next to the outside diameter of the
bearing. Do not bottom the outer shell
in the stator.

VALVE RETAINING
PIN HOLE

D1997-A

FIG. 40 Removing Hydraulic
Retarder Valve Seal

D81
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17-30-24
COVER ASSY. 7950

R

LOCK NUT  gETAINER : ONVERTER PUMP COVE
El

i BUSHING - 7951

OIL SEAL RETAINER - TA81N

OIL SEAL
LOCKUP CLUTCH PISTON -7A810 W

SEAL RING - (PART OF 7AB08 KIT)

LOCKUP CLUTCH PLATE - 7A807
SEAL RING -(PART OF 7A808 ki)

SNAP RINGS - (PART OF 7808 KIT

fr

)
LOCKUP CLUTCH - 7A808 Anp REACTIQy :
TURBINE -7920 Pre

A e g

STATOR AND CAM 795,
THRUST BEARING 1,

ROLLER i
SPRING =M1y

~ LER RACE ¢ 8
SNAP RI Mg
NS LI |
R SPACER

SEAL -7A248 7063

N
S

DRIVEN GEAR

SEAL RING /
(PART OF 7AB08 KIT) NS /
_ CONVERTER PUMP -7908 \\ 7/
~
L FRONT OIL PUMP BODY
PUMP i+
ASSY.4——__ DRIVE GEAR pRORT
7A103
OIL PUMP COVER
GTATOR SUFFOR

SEAL RING
BOLT, 514 x 2

LOCKWASHER

CONVERTER HOUSING 7975

LOCKWASHER
BOLT, %¢-18 x 1 (6)

SELF-LOCKING BOLT, %¢-18 x 54

THRUST BEARING
TA
FIG. 47 453_LTHRUST BEARING RACE

Torqu
que Converter, Lockup Clutch and Front P |
umn

D82



Transmatic Drive Transmission

Tool—J-6438

BION  SNAP RING

D2007-A

[G. 42  Lockup Clutch Piston
f s,wlp Ring Removal or Installation

Assembly
1. Apply oil-soluble grease to the

qator cam pockets, and place the
freewheel roller springs in the open-
ings with the open ends facing the
i stator bore (Fig. 44).

2, Compress the springs to allow
the roller to be inserted in the shallow
end of each cam pocket. Install one
spring and roller in each of the ten
| pockets in the stator.

3, Install the freewheel roller race
| inthe stator with the counterbored
| sde facing away from the stator
needle bearing. Rotate the race
clockwise while installing it. When the
race is fully seated, twist it firmly in a
counterclockwise direction to lock it in
the stator. Then place the stator with
lhc‘frcewhecl inner race facing upward
until installation,

FISTON

MARKS
D2008-A

4
dCOnvertelodmp Clutch Piston

kg and Droyt:;: P Cover Balance

CONVERTER
FRONT py M;'IOUsmc AND

l{)isnssembly
+ Remove the
washers t.hat hold the R ook
the housing, ang remove
body and gears (Fig. 45),
2.'L1ft the front
sea]snng out of the ¢
. Remove the
1 gears from t
Pump body. Drive the seal out tE:
front of the Pump body.

4. Remove the bolts that hold the
converter stator Support assembly on
lt:)lile lion;e}'_ter housing, Using a wood

Ock, drive the support f
housing (Fig. 46). o -

'I:he converter stator support
bushing and the roller thrust bearing
at the end of the stator support can be
‘replaced._ Refer to Section 4 for
information on bushing replacement,

Assembly

1. Align the holes in the stator
support with the holes in the converter
housing by installing two headless
bolts in the converter housing. Place a
new support through the rear of the
converter housing and over the
headless bolts. The bolt holes are
offset and the support cannot be
rotated after it is driven into place.
Using a wood block against the rear of
the support, drive the support tightly
against the housing (Fig. 47). Remove
the two headless bolts. Then install the
attaching bolts and torque them to
17-20 ft-lbs.

2, Coat the outer diameter of a
new front pump seal with a very thin
film of Permatex. Start the seal into
the front bore of the pump body.

3. Support the machined rear face
of the pump body on a flat surface and
press the seal into the body (Fig. 118).
Use a hand press for this operation,
Using a hydraulic press may damage
the seal. Press the seal into the pump
body until the distance measured from
the front surface of the seal to the rear
machined surface of the pump body is
1.595-1.605 inches. -

4. Place the pump gears "Lm‘/‘:

. Position the pump
pumpinl;ot;il)]f two guide bolts (Tool
¢ body. Install the
ound the

and !
J3387-2) in the |
square section O-ring seal T
pump COVer.

5. Place the pump in front of the

converter housing and insert the gutig:

bolts through the Ilalroge;rhgl;s;smw“h
sing and install 10

::;:lll( wishcrs through the rear obfo :ihe

converter housing into the pump body.

17-30-25

SPRING n'_c‘mea
I v THRUST
ROLLER A , BEARING

ASSEMBLY
D2009.A

FIG. 44

FRONT PUMP
BODY

Converter Stator

CONVERTER
STATOR
SUPPORT

CONVERTER HOUSING

D2010-A

FIG. 45 Front Pump Body

Removal

CONVERTER HOUSING

STATOR

SUPPORT D1114-B

Converter Stator

FIG. 46 I
Support Remova 543



Transmatic Drive Transmission

17-30-26

STATOR
SUPPORT

CONVERTER
HOUSING _

n p1 11 5_‘

FIG. 47 Converter Stator
Support Installation

Remove the guide bolts and install the
two remaining bolts with lock wash-
ers. Torque all the bolts to 15-18
ft-lbs. :

6. With the hook-type seal ring
removed from the converter pump
hub, align the flats on the hub, align
the flats on the hub with the front
pump drive flats and insert the hub
through the seal. Leave these parts
assembled in this manner until ready
for final assembly.

7. Install the needle roller bearing
and needle bearing assembly. Be sure
the rollers in the assembly are facing
down.

SPLITTER MECHANISM,
HIGH-RANGE CLUTCH, AND
POWER TAKE-OFF DRIVE GEAR

Disassembly
1. Remove the low-range sun
gear snap ring (Fig. 49), then remove

J_I— Press Ram

2

Tool—
T571-600-A1 |

ooty . . sagp

A Tool—
3 | T571-600-A3
4 s |

FRONT PUMP

OIL SEAL

D2011-A

FIG. 48 Front Pump Seg|

Installation

the low-range sun gear and interme-

i e sun gear.

d:at;. rg:Ssp the 8unit with the fingers
under the high-range clutch and the
thumbs over the low-splitter clutch
friction plate to prevent it falling
apart, then place it on blocks.

3, Remove the thrust washer from
the front of the splitter planetary
carrier assembly, then remove the snap
ring which holds the spllttqr planetary
carrier assembly to the splitter output
shaft assembly (Fig. 50).

4, Remove the splitter planetary
carrier assembly and thrust washer in
front of the splitter sun gear.

5. Remove the high-splitter
clutch and low-splitter clutch friction
plate on models having an 8-tanged
low-splitter clutch plate (Fig. 51).

6. Remove the high-splitter
clutch plate retaining snap ring, then
remove the high-splitter clutch back
plate.

7. In 3-plate clutch assemblies,
remove the two internal-splined plates
and one external-splined plate. In
5-plate clutch assemblies, remove three
internal-splined plates and two ex-
ternal-splined plates. Remove the
low-splitter clutch friction plate on
models having a 6-tanged plate.

8. Place the high-splitter clutch
housing in a press, support the rear of
the housing, compress the piston
Belleville return spring, then remove
the snap ring (Fig. 52). Remove the
housing from the press. When re-
leasing the Belleville spring pressure,
be sure that the spring does not catch
in the snap ring groove,

9. Remove the Belleville spring
and tap the forward edge of the clutch
housing against a wood block to
remove the high-splitter piston.

10. Remove the teflon seal ring
and seal ring expander from the
piston. Remove the hook-type seal
ring from the housing.

11. Remove the thrust washer
and the two hook-type seal rings from
the diaphragm (Fig. 53).

12.  Remove the splitter output
shaft assembly. Remove the splitter
output shaft slowly so that the hook
ends of the seal rings do not break off,
Remove the two wire snap rings and
the three hook-type seal rings, if
necessary,
hi ;3- Support the rear of the
alg -Tange clutch housing assembly in
chf’tﬁsp?:tincog]ﬁre?s o eeliticr
the tool shown i, eville spring, using
g Own in Fig, 54, then remove

ap nng. Carefully release the
Emsure on the Belleville spring to
Caeffhit:l:e Inner edge of the spring from
& In the snap ring groove, Do

SNAP RING

FIG. 49 Low-Ran
Snap Ring Removal ge Sun Geg,

not attempt to lift the dj

the assembly at this timl:,p:sral}gl:‘vrmm
in the front-fluid velocity govcra;nCE
may be damaged by the pitq; g beon

14, Remove the assembly fro}n
the press and lift out the Belleville
Spring.

15. Remove the low-splitter
clutch piston from the high-rang
clutch diaphragm and remove (i
teflon seal ring and seal ring expande
from the piston. Remove the hook
type seal ring from the diaphragm, D¢
not attempt' to remove the diaphragr
from the assembly.

16. Remove the two frontpito
tube mounting screws and loch
washers from the front surface of th
diaphragm to allow the pitot tube t
drop into the front governor collecto
ring (Fig. 55). Lift the diaphragn
from the assembly and remove the tw
hook- type seal rings from the rear 0
the diaphragm. Remove the pitot tub
from the collector ring.

SPLITTER PLANETARY CARR &
FIG. 50  Splitter Planeta™y

Ring Removal
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O—~—seaL RING (PART OF 74808 ki)

INPUT SHAFT AND RETARDEh ROTOR

SNAP RING (PART oF 7A490 KIT) ——J—7015

HIGH-RANGE
CLUTCH HOUSING

SPLITTER PLANET

77, . 5 CARRIER
i SEAL RINGS N 1o
,’ (PART OF 7A490 KIT)
\
N\
N\
\\
by L
Y Tk LOW-SPLITTER \§
' EXPANDER \ CLUTCH REACTION
A N PLATE
I8 guAp RING >N SPRING 7A410
" 7968 N

BACK PLATE N
7A450 N PISTON

. RETURN
b SPRINGS POWER
\\ 7A480 TAKE-OFF

GEAR 78041

N 7A405
HIGH-RANGE
7A450 CLUTCH
% BACK PLATE
78042

SNAP RINGS

HIGH-S PLITI'ER\ NG
PISTON \

7A411
BUSHING '\

HIGH-RANGE \

a ggHC;P:{TATTEé!S CLUTCH PLATES \\
(4 PLATES IN MT-40
| [BPATES IN MT-41, : 5 =X AND MT-42) N
MI-42) ,

LOW-SPLITTER ) . HOOK-TYPE LOW-RANGE
CLUTCH PLATE - \ R THRUST ™\ SEALRING SUN GEAR
e : G WASHER (PART OF 7A490 KIT)
R SPLITTER
PISTON RETURN SPRING \\OUTPUT\SHAFT
7C295 N 7763
(PART OF PISTON SEALS N LUBE ORIFICE
TA40 KiT) PLUG

SEAL RING EXPANDER
INTERMEDIATE-RANGE

SEALRING N\, SUN GEAR

EXPANDER N\, 7789

S
. SNAP RING
. (PART OF
\\ 74490 KIT)

FRONT PITOT '\

HIGH.SPLITTER PISTON HOUSING/
TA591

// ~SEAL RINGS

/ SNAP RING
Z (PART OF 7A490 KIT)

PISTON RETURN SPRING

77686 TUBE 7755 /
/
/
LOW-RANGE /
PISTON 7A408 /
PISTONS SEAL RINGS //
(PART OF 7A490 KIT)
o MT-42 Housing DIAPHRAGM L Sl
ANGS IN M1-41, MT-42) 7€339 SEAL RINGS

(PART OF 7A490 KIT)

D2054-B

off Drive Gear

Splitter Mechanism, High-Range Clutch and Power Take- D85
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Press Ram

HOUSING

FIG. 52 High-Splitter Piston
Belleville Spring Snap Ring Removal
or Installation

17. Support the front surface of
the high-range clutch housing as-
sembly in a press using a suitable
block in the center of the housing so
that the governor collector ring will
not be damaged. Compress the piston
return spring retainer with the tool,
and remove the snap ring. Release the

HOOK-TYPE

BELLEVIL
% SEAL RINGS

SPRING

LOW-SPLITTER
CLUTCH PISTON

HIGH-RANGE
CLUTCH DIAPHRAGM

D2013.A
FIG. 53 Low Splitter Clutch

Pi
D86 iston

ure on the piston return Spring
F:f?fner slowly, making sure the inner
edge of the spring retainer does not
catch in the snap ring groove as the

ing expands.

spnlg. Remove the assemb]y from
the press and lift off the retainer and
springs.
g 19, Remove
snap ring from t

housing. 3
; 20.g Remove the high-range clutch

reaction plate. In S-plate clutch
‘assemblies, remove three mtctjml-
splined plates and two extemal-spllr}ed
plates. In 7-plate clutch'assembhes,
remove four internal-splined plates
and three external-splined  plates.
Remove the power take-off gear on
models which use a separate gear.

21, Tap the rear of the housing
on a wood block to loosen the
high-range clutch piston. Remove the
piston. Then remove the teflon seal
ring and seal ring expander from the
piston and the hook-type seal ring
from the housing.

The high-range clutch housing
needle bearing or bushing can be
replaced. Refer to Section 4 for
bushing and bearing replacement tools.

Assembly

1, Install the hook-type seal ring
on the high-range clutch housing
assembly. Install the teflon seal ring
and the seal ring expander on the high
range clutch piston assembly. Coat the
seals lightly with oil.

2. Install the piston in the housing,
being careful not to damage the seal
rings.

3. Support the front surface of the
piston housing in a press, using a
suitable block at the center of the
housing so that the governor collector
ring will not be damaged.

4. Position the coil-type piston
return springs on the top of the piston,
set't.hc retainer on the springs and
position the tool on the retainer (Fig.
56). Align the hole in the retainer with
the hub of the housing, and then
center the tool on the retainer.
Compress the springs until the retainer
is sufficiently below the snap ring
groove a[ld install the snap ring. Make
sure the inner edge of the retainer does
not catch in the snap ring groove.

5: Install the snap ring in the
:‘l;’:s“‘rges hub groove and slowly release
: pressure on the retainer. Make

rtain the snap ring is fully seated
and that the retainer is straight and
:ﬁtums firmly against the lower side of
fr:msr:;p rng. Remove the assembly
¢ press and place it gently on

the bench, with th
» e fi
collector ring down. oo

the large internal
he high-range clutch

Tool—J-6438

BELLEVILLE
SPRING

PISTON

FIG. 54 Low-Splitter Piygy
Belleville Spiihg -

FRONT PITOT
TUBE SCREWS HIGH-RANGE

CLUTCH  DIAPHRAGY

FIG. 55 Front Pitot Tube Screw
Removal and Installation

S e Press Ram

Tool—J-6438 " RING

7 pisTON
HoUSlNG

GOVERNOR
COLLECTOR p112A
RING
h
FIG. 56 High-.chget;:’:
Piston Return Sprind Re
Installation

o



I the interpal-splined
I Ins!l!hc external-splined plates
s 1 t g clutch housing. Sogk
! ehlsh'ms lined clutch plates in
e in[:s o fluid for at least two
smb installation.
;::l “rolﬁ,sl: power take-off gear
bl atcmporarily‘ install the
e clutch reaction plate and
pigh 73" without the gear. ,
e, a small screwdriver,
’ U:;:;greactiOn plate from the
te“e and insert two feeler
lteh E:ough the slots 180 degrees
Fu’;‘wurc the clearances in the

- ot four of the slots (90 degrees
dutch 8 d record the measurements
EF'E ;;r)]_ Do not t'on':el tthe f%e;gr

; een the plates. is

"‘en; E et be 0.030-0.040 inch on
O and 31 models and 0.040-0.050
ﬁ'g,' on MT-40, 41 and 42 models.

9, Compare the clearances re
arded with the clearances specified
sove. If the clc?rances are not th?llln

ified limits, measure the
;Ecﬁ;ﬁlatc at its maxin}um thick-
s (from contour to ﬂa} side). Select
1 new plate with the thxcknesls range
uired. The reaction plate is
:giiable in thickness of: 0.296-0.298,
03040306, 0.312-0.314 and 0.320-
0322,

10, If the reaction plate is
teplaced, reassemble the clutch pack
and check the clearances as described
ihove. After the proper clearance has
been established, and if a loose power
tikeoff gear is used, remove reaction
Mite snap ring and plate.

1L Install the loose power take-
o gear with the end slots up.

12, Install the high-range clutch
faion plate 5o that the two longer
:]’;5: iﬂﬁageﬁthc drive slots in the

" take-off gear,

HGHRANGE CLUTCH DIAPHRAGM

(G, 5 D2016-A

Rl
iy High-g
Phrogn lnsrq"m?:nge Clutch

reaction late,
" 14. Install the two hoogl’(-type seal
g on the rear of the high :
clutch dlaphragm. wage
15, Insta]] the high
th}l the front 8Overnor
tf,acl:ng uiward. Instal] t
0lts in the front itot ¢ i
of the Pitot tube tll:at th;1 gii?lzdt l;)eo::die
located (Fig. 57). The guide holts ca:
be ma.de from two 5 =inch lengths of
3/16-inch diameter brazing o4

“range clutch
collector ring
he two guide

ends of the guide bolts,

16. Place the Pitot tube in the
governor collector ring with the intake
port toward the outer diameter of the
nng. Install the high-range clutch
diaphragm over the high-range clutch
Make sure the diaphragm enters thé
high-range clutch housing without
damaging the hook-type seal rings at
the rear of the diaphragm. At the
same time, direct the pitot tube guide
bolts through the pitot tube mounting
screw holes (Fig. 55).

17. While holding up firmly on
one of the pitot tube guide bolts,
remove the other guide bolt and install
a pitot tube mounting screw and lock
washer. Tighten the mounting screw
just enough to keep the pitot tube
from moving and remove the other
guide bolt, then install the second pitot
tube mounting screw and lock washer.
Torque both screws to 30-48 in-Ibs.
Do not separate this assembly while
the pitot tube is in position.

18, Install the teflon seal ring and
seal ring expander on the low-splitter
clutch piston. Install the hook-.type
seal ring on the low-splitter piston
housing side of the diaphragm.

19. Lightly coat the seal rings
with oil and carefully install the
low-splitter piston so that the seal
rings are not damaged. :

20. Place the assembly in a press
with low-splitter clutch piston up, then
install the Belleville return spring on
the piston with thg convex side l;P'
Compress the spring carqful]y far
enough to install the snap'ring, usnr;g
the tool shown in Fig. 54. Install the
snap ring and release the pressur;:ot:;l
the spring. Remove the asscmb'{l e
the press. Do not allow the Bellevi
return spring to catch in the snap {:lﬂg
groove while compressing the SPI"t cgl;

21, Place the high-range b(; l::ks
and diaphragm assembly on ng the:
Install the two wire snap nngs an i
three hook-type seal rings 0 o

: haft assembly. Lightly
splitter output sha o oil and
coat the seal rings Wit

17-30-29

TANG CLUTCH PLATE

CLUTCH ——
PLATE TANGS

D1126-A
FIG. 58 Low-Splitter Clutch Plate
Installation

caretully insta].l the splitter shaft S0
that the seal Tings are not damaged,

22, Install the hook-type seal ring
On‘the inner diameter of the high-
splitter clutch housing and gear.

23.. Install a teflon seal ring and a
seal ring expander on the outer
diameter of the high-splitter piston.

24. Lightly coat the seals with
transmission fluid and install the
piston in the housing, being careful
not to damage the seals,

25. Place the piston and housing
assembly in a press with the piston up,
then install the Belleville piston return
spring on the piston with the convex
side up, Compress the spring carefully
and only far enough to install the snap
ring, using the tool shown in Fig. 52,
Install the snap ring and release the
pressure on the spring. Remove the
assembly from the press.

26. On models using a six tang
plate, install the low-splitter clutch
friction plate on the high-splitter
clutch housing so that the high-splitter
clutch housing so that the six internal
tangs do not engage the slots in the
housing where the high-splitter piston
tangs are located (Fig. 58). If the tangs
are installed in the same slots, in error,
both splitter clutches will be applied
when the high-splitter piston is
actuated.

27. Install the
external-splined plates.

28. [Install the high-splitter clutch
back plate. Install the large internal
snap ring which retains the back plate.

29, Install the two hook-type seal
rings and the bronze thrust washer on
the front side of the diaphragm, then
apply a light coat of oi} to these parts.

30. On models using an 8-tﬁngt;d

w-splitter clutch plate, install the
lp(;ate pon the assembled hlsh-Stht;f
clutch engaging the eight slots on t e;
outside of the housing. The sixtang
plate is installed at the time of the
high-splitter clutch assembly, b:;fllss
careful not to damage the ring seals.

internal and

D87
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. Coat the bronze thrust
wasg:r with oil-soluple grease 1.;:&(11-
install the washer 1an the spl

carrier assembly.
Planaezt‘a l’yInstall the splitter .planetary
carrier assembly, splining 1t on t::e
splitter output shaft and meshing the
external teeth with those of the §phtter
clutch plates. Install the_ snap ring on
the splitter shaft to retain the splitter

netary carrier assembly.

2 33. ryLightly coat the bronze thrust
washer with oil and install thq washer
on the splitter planetary carricr.

34. Remove the splitter assemb_ly
from the blocks and place it on its
side. Be careful in handling the
assembly until the low- and interme-
diate-range sun gears are installed and
retained by snap rings so that the
front pitot tube will not damage the
front governor collector ring.

35, Install the intermediate- and
low-range sun gear with the chamfered
end of teeth outward (Fig. 51). '

36. While holding the splitter
shaft by the opposite end, install the
snap ring to retain the sun gears.

REVERSE RANGE CLUTCH PLATE
AND RING GEAR (MT-30 AND
MT-31 MODELS)

Disassembly

1. Straighten the clutch plate
retainer ring at either side of the plate,
and remove the ring.

2, Lift the plate off the gear. Then
straighten and remove the other ring.

Assembly

1. Engage the internal splines of
the clutch plate with the external
splines of the ring gear, and position
the plate between the two grooves cut
around the outside diameter of the
ring gear.

2, Place a new clutch plate retainer
ring in one of the two grooves and
crimp the ring at five evenly spaced
intervals around the gear. Be sure that
the ring is installed well below the
clutch plate surface. Do not crimp the
retainer ring at points where cutouts
are made in the friction facings,

: 3. Tumn the assembly over and
nstall a second new retainer ring in
the same manner as the firgt ring.

LOW-RANGE AND REVERSE
PISTON HOUSING OR
intermediate-RANGE PIST
HOUSING %

: TDisassembly

- Tap the edge of the housin

wood block to loosen the pistons% ?}:1;1
remove the pistons from the housings.
' Remove the seal ring and sea]
ning expander from the outer groove of

iston, and the hook-type seal ring
;'lr.lcfrr? I::f::nhousing, or from the piston
in the case of the intermediate-range
pIStEl)'rc‘)l remove the teflon seals, loosely
tie a piece of heavy cord.arm_md the
seal. Then, twist a screwdriver into the
cord and work the cord around the
seal until the seal bulges out from_thc
piston enough to insert a screwdriver
under the seal. Remove the scal and
expander from the piston.
Assembly
1. Install a new seal and expander
in the outer groove of the piston, gnd
a hook-type seal ring on the housing,
or on the piston, in the case of the
intermediate-range piston. ‘
2. Lightly coat the seals with oil
and install the piston, pushing them all
the way into the housings. Be careful
not to damage the seals.

LOW-RANGE RING GEAR AND
INTERMEDIATE-RANGE
PLANETARY CARRIER

Disassembly
1. Remove the internal-snap ring
from the low-range ring gear, using a
sharp pointed drift pin.
2. Lift out the intermediate-range
planetary carrier.
Assembly
1. Mesh the external teeth of the
planetary carrier with the internal
teeth of the ring gear and push the
carrier into the ring gear.
2, Install the internal-snap ring to
hold the assembly together.

PROCEDURE FOR CHECKING
RANGE CLUTCH CLEARANCES
PRIOR TO TRANSMISSION
ASSEMBLY

Check the clutch clearances if any
pistons, piston housings, apply plates,
reaction housings. Belleville springs, or
clutch plates have been replaced in the
low-range, intermediate-range or rev-
erse clutches. Perform this check
before assembling these clutches in the
transmission housing, using the tool
shown in Fig. 59. These clutches
sl}ould be checked on every rebuild or
disassembly to be certain they meet
the proper clearance specifications of:

Low-Range

(3-plate)-0.020 to 0.030
(Single Plate)-0.010 to 0.015
Intermediate-Range
0.030 to 0.040
High-Range
(5-Plate)-0.030 to 0.040
(7-Plate)-0.040 to 0.050
Reverse-Range
(3rPlate)-0.020 to 0.030
(Single Plate)-0.010 to 0.015

A {'4
ssemb] i
1. Place tﬁe"fi Cluteheg in I
clutch reaction ﬁ‘;i’:}lediate-ra:‘) l ‘/"
: i

marked). in the tog] withnr (yellgg: il
slots adjacent to the foy, OUr of g by
tool (Fig. 59). Refer ¢, ﬂfosts ofth, ¢
cernlng color coding of :h Cogy
part; mPlthc Speciﬁcntiou seiuclll!ch f’
; v ace an inte . oHan, !

!ntemall)f splined clutch ;;1;:‘ te.'”"!e '/J;
mtc;‘mcdmtc-rangc Teaction " the ;";
Position the externally sp“nh(;) r;;ﬁl
and the othqr intemally splin:d gl
Install the intermediate.ryy, . Pltg ,f!
apply plate, the intermegis o

clutch _Bellevil]e spring wi'tfh-ranxe ;”
convex side up, the intermediag 2
clutch piston and the piston h.mm (g
with the piston down, o [
3._ Installl the low-range clu l‘fv
reaction housing with the slots :;h 5:'1
:ow—range 1clutch plate(s) andp, th: !
owrange clutch apply plate wi #4
flat side down. Piale. il ';ﬁ
4. Install the low-range Bellevil, ¢
spring with the convex side up, and gt
then install the low-range and Teverse '
piston and housing assembly with (g o
red marking up. 'ﬂ
5. Install the reverse Belleville i‘ﬂ

spring with the convex side down, and !
install the reverse clutch apply plat b
with the flat side up. al

6. Install the reverse cluch
plate(s), and then install the reverse b
clutch reaction housing with the slots lb1
down.

7. Place the top plate of the tool on ;:1
the clutch stack, then install the tool
bearing, flat washer, and the nut.

8. Use a 1 5/8-inch socket wrench
to torque the nut to 30 ft-lbs. Make X
certain that all clutch parts are o

perfectly centered. Torque must calsé g
metal-to-metal contact at outside
diameters of piston housing and glutch
plate reaction housings to mSU
accurate measurement of clutch
clearance.
Checking Clutch Clearancé
1. Use a small screw dnver lf;
separate the plates, and then meaSltJCrh
the clearances between the clu ;
friction plates and the clutch ?&Pa
plates of the reverse clutchh“:ll
feeler gauge. This cleagances nte ¢
0.010-0.015 inch for single P Et
0.020-0.030 inch for three Pl
22 or e
)2. Repeat this operation &;angﬂ \
low-range clutch. Thi 0010008

clutch clearance should 0020000 |
inch for single plate ané =
inch for three plate. iaterdlf?

3. Check the mtem}‘; cleara®®
clutch in the same Way: Tch.
should be 0.030-0.040 11



ot —

Transmatic Drive Trunsmission

17-30-31

hes do not have the

4 If thlceac:f:zﬁ’ it will be neces-
speciﬁ"d t:]we the apply plates. The
to %P " re available for reverse,

in nine thicknesses:
465-0.469, 0.472-0.476,
458 02980302, 0.284-0.288,
0200 0.291-0.295, and 0.277-
00, : intermediaterange
1a ¢ available in six
sy P20 312.0.316, 0.302-0.298,
HRAISE 0270-0.274, 0.291-0.295

.2 ;
0'2:36?2 7:0.281 inch.

e the maximum thickness

Sth :;spl;; plate from the clutch
of ¢ and, by considering the clear-
ek ca'surement taken while the
e mbled, choose the correct

St]:tl: lstgssebl‘ing the clearance to
P

sPo‘zﬁwé?:I:iish the correct clutch
clw.&m for the three ranges, then
remove the clutch pack from the
fixture and stack them on a bench in

the reverse order. Now, each part may

| e selected in the correct order for
wsembly in the transmission housing.

ASSEMBLY OF TORQUE
CONVERTER AND
TRANSMISSION

Do not use gasket sealer when

| gssembling the transmission, except on

| IOW-RANGE AND
| KEVERSE PISTON

the power take-off cover (use spar-

| igly). As mating parts are pulled
| together, the excess sealer is squeezed

ot of the splitline into the tranmis-
sion, A very small amount of this

i material can affect the functioning of

REVERSE CLUTCH
REACTION

HOUSING

HOUSING

LOW-RANGE
CLUTCH REACTION
HOUSING

IATER
H ANGE
i HOUSING

cllnigim:MEmATE-RANGE
FACTION  Housing
D2017-A

Gug Ronge Clutch Clearance

the various valyes
which
operation of the transmissft?: i
 Soak all-clutch plates jp,
mission fluid fo T

r at
before installatio l: least two minutes

1. Ifa housing shim

. : was
d}llx‘nng disassembly, instal] tll;:m:a\::
shim. If a new housing (case) is used,

do not use the old shj -
collector with the T&,}i‘;“all the oil

: al porti
facing toward the front of the hgu?il:n
2. Install the intermediate-ran i
clutch reaction housing so that 11%2
the hO; tl’oh hole or slot is aligned with
ole In the bottom of the
transm_ls;mn housing_. Install, but do
not tighten the intermediaterange
clutch reaction housing anchor bolt
and nut. Refer to the disassembly
procedure for the color coding of the
clutch components.

3. Position an internal-splined
plate in the reaction housing.

4. Position the externally splined
plate in the reaction housing, mating
the plate with the housing slots,

S. Install the ring gear. The ring
welded to the gear is not centered, and
the gear must be installed so that the
longer spline teeth engage the front
clutch plate splines (Fig. 60).

6. Position the other internally
splined clutch plate, meshing the plate
splines with the spline teeth of the ring
gear.

7. Install the apply plate. The
intermediate-range apply plate is
available in six thicknesses, ranging
from 0.270 to 0.316 inch.

8. Install the intermediate-range
clutch Belleville spring with the
convex side toward the rear of the
transmission. The spring must be
entered perfectly on the clutch apply
plate so that the intermediate-range
piston housing will seat properly
around it. : .

9, Install the mtennthate-rar_lgﬁ
piston housing wi{h the piston facn}:lg
the Belleville spring and with the
tapped hole in the plston_housmghm
line with the corresponding 2ncio?

bolt hole in the bottom of the
transmission housing. ;

10. Install, but do not tlg}-lt::r;
the intermediate-range clutch pis
housing anchor bolt. ;

11, Install the low-rangle tt';r;g
ear and intermediate-range plané

g i Rotate the assembly
carrier (Fig. 23 ROR® " b engage
until the planetary pinion (€% — 527
the internal teeth of the interm
ter-range ring gear- h

12.8 Install the ’low-range clutc
reaction housing *t‘:]‘g“‘:g

i e
hole or slot 1n le in the
corresponding anchor bolt 30 housing
bottom of the transmission

(Fig. 22). Install the reaction housing
anchor bolt and nut. Do not tighten,

13, Install the clutch plate(s) and
the clutch apply plate. The low-range
apply plate is available in three
thlclgnesses on MT30 and 31 models,
ranging from 0.458 to 0.476 inch
thick. On MT40, 41 and 42 models
there are six thicknesses available,
ranging from 0.270 to 0.316 inch
thick,

14. Install the transmission out-
put shaft assembly, engaging the
P]anetary pinion teeth with the
internal teeth of the low-range ring
gear,

15. Install the reverse sun gear
shaft over the output shaft. Mesh the
teeth on the flange with the internal
teeth of the low-range ring gear.

16. Install a new snap ring in the
internal groove of the low-range ring
gear, install the low-range clutch
Belleville spring with the convex side
toward the rear of the transmission.
The spring must be centered perfectly
on the clutch apply plate so that the
low-range and reverse clutch piston
housing will seat around it.

17. Install the low-range and
reverse clutch piston housing assem-
bly, aligning the tapped hole in the
piston housing with the corresponding
anchor bolt hole in the bottom of the
transmission housing. Refer to the
disassembly procedure for the correct
color code. Do not install the anchor
bolt at this time.

18. Install the reverse clutch
Belleville spring with the concave side
toward the rear of the transmission.
Depress the Belleville spring edge and
install the square head anchor bolt
from inside the transmission.

19. Before installing the reverse
clutch pack in the housing, assemble it
as follows:

Place the clutch apply plate on a
bench with the flat surface up.
Position the reverse ring gear and
clutch plate assembly on the apply
plate with the longer section of the
ring gear external teeth up. Over th.mc
parts, position the reverse reaction
housing with the slots down so the
slots engage the clutch apply plate

tangIsnstall this assembly in the
transmission housing, aligning the
tapped hole or slot in the reaction
housing with the corresponding an-
chor bolt in the bottom of the
transmission housing. Do not install
the anchor bolt at this time.

20. Install the reverse sun gear
splined thrust washer on the reverse

sun gear shaft.
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FIG. 60
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Transmatic Drive Transmission

on the
everse sun gear
1,.51&11}::& rthcn install 2 new snap
ear $15°

1 ¢ bronze thrust
5 Inslat[Lc g]utput shaft. Install
her O ary carrier locating
e PG haft
e 1€V wire) On the output shaft.
op O all the reverse planet:ary
e ear pitot collector ring
art anutput shaft. Make sure the
e © inions mesh Wwith the sun
P"“‘md internal tecth of the reverse
mnxw&'Vith the rear pump (or
tclr) and speedometer drive gear
;dap od, install the rear bearing
3:,; ywithout a gaskc(, on the rear
of the t'ransmission housing. :
Install four bearing retainer
polts at 90 degree intervals,
¢ the bolts to 85 in-lbs. This
jrque applics 10 gasket selection only.
Draw the bearing retainer down
yealy toward the transmission hous-

pounting
and torqu

ms'zs' Check the clearance between
e bearing retainer and the rear

arfice of the transmission housing

par the points where the bolts are
isstalled (Fig. 61). This clearance will
determine which gasket or gaskets to
e,

Gaskets are avilable in 0.012,
0016, and 0.021 inch thickness. If the
pskets are not clearly marked,
measure them with a micrometer. The
psket thickness for various clearances
i given below:

Clearance of 0.005-0.015 inch, use
the 0012 gasket.

Clearance of 0.015-0.021 inch, use
the 0016 gasket,

Clearance of 0.022-0.027 inch, use
the 0,021 gasket.

Clearance of 0.028.033 inch, use
e 0012 and one 0,016 gasket.
onu' Install, but do not tighten, the

Tinge and reverse clutch piston

Osing anchor bolt and the reverse
eaction housing anchor bolt.

tute

HG, )

Gﬂ Req . o
they MEUSUreLEiurlng Retainer

' D2001-A
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'27. Remove th
i € four
retainer bolts ap earing
retainer, d remove the bearing

. 28. Torque the five 5
installed in the bottorgC
transmission housing to 10 ft-]
torque is temporary,
ing zl?étaiiZ:tB;;s;(l;t clorrect
bolts in the rear pit‘otl:i‘g" tWo guide
; e. Make sur
the open (drilled Port) side of the p 7
tube is toward the bolts Tot i
guide bolt, thread one en.d of am6a ke a
long by 1/4-inch diameter braz st
Use a 1/4-inch-28 dic and thre ;od.
distance of 3/8-inch, Round of? ha
unthreaded end. LIS
~ If guide bolts are no ;
install the pitot tube as fc:ll(?\:zjlablc,

Pla_ce the pitot tube on the
mounting pad of the rear pump body.
U?‘"E a pair of side-cutting pliers,
cnmp two or three threads near the
Cnid of a soft 1/4-28 bolt. Insert the
crimped thread through the rear of the
bgaring retainer and screw it into the
pitot tube until it binds enough to
control the movement of the pitot
tube. Swing the pitot tube toward the
center of the bearing retainer so that it
will clear the pitot collector ring when
the retainer is installed, then install the
retainer. Turn the pitot tube to its
normal position and start a mounting
bolt. Pull the pitot tube tight and
remove the crimped installation bolt.
Install the other pitot mounting bolt.
Leave 1/16-inch or more of the
mounting bolts protruding at the rear
of the retainer.

30. Place the pitot tube in the
rear pitot collector ring with the tube
portion toward the vanes and the
guide bolts toward the rear of the
transmission (Fig. 62).

31. Carefully lower the rear
bearing retainer over the output shaft
while guiding the ends of the guide
bolts through the pitot tube mounting
bolt holes in the retainer. It also will
be necessary to guide the rear pump
drive lugs into the driving slots in the
reverse palnetary carrier and to sta;jrt
the speedometer drive gear on _ti
output shaft. Do not remove the F’“"t
tube guide bolts at this time. Do not
turn the output shaft until the 0‘11tP‘§s
flange (retaining) attaching bo tthle
installed. Otherwise, damage 10 a
pitot tube or governor vanes m y

result.
32. Install

hor bolts
of the
bs. This

rear bear-

the rear bearing

t
retainer bolts and lock washers. A

i i housing
is time, tighten the piston
zti}rl::holr bolts 3-10 ft-lbs torque to seat

the housings firmly: Thenl btsorque the
retainer bolts to 42-50 ft-lbs.

REAR BEARING

Tool— 1-6889 RETAINER

REAR PITOT COLlEéI'OR RING

D2002-A

FIG. 62 Rear Bearing and Pitot
Tube Installation

_ 33. Tighten the three low- and
Intermediate-range and reverse clutch
reaction housing anchor bolts to 35-40
ft-Ibs. Tighten the nuts to 65-75 ft-Ibs.
Be sure to use new nuts only. The old
nuts are not reusable.

34. Torque the two piston hous-
ing anchor bolts to 20-23 ft-lbs.

35. While pulling outward on one
pitot tube guide bolt, replace the other
guide bolt with a mounting bolt,
replace the second guide bolt in the
same way. Do not tighten the
mounting bolts at this time. The
mounting bolts should protrude
1/16-inch or more.

36. Install the brake support
plate assembly on the bearing retainer
and at the same time, install the brake
apply lever and cam (Fig. 63). Tighten
the bolts to 67-80 ft-Ibs torque.

37. Install the output shaft flange
and parking brake drum. Do not turn
the output shaft while installing the
flange and drum. If the shaft is turned,
damage to the pitot tube or governor
may result.

38, Install the O-ring seal, tab
lock washer, and output shaft bolt.
Torque the bolt to 10 ft-lbs. Do not

BRAKE-APPLY CAMSHAFT
_ ASSEMBLY

FIG. 63 Parking Brake

Installation
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allow the shaft to rotate while
tightening the bolt.

39. Torqufete : bthe

s to 8-10 ft-1bs.
boltw. Torque the output shaft
flange bolt to 83-100 ft-Ibs and lock it
by staking the tab lock washer into the
hole in the retainer and bending a tab
against a flat of the bolt. head.

41. Adjust the parking brake.

42, Position the transmission
with the front surface facing upward.

43, Install the lifting hook in the
front end of the splitter output shaft
and install the splitter sectign and
highrange clutch assembly (Fig. 21).
The three anchor bolt holes in the
high-range clutch diaphragm assgmbly
must align with the two holes in the
bottom of the transmission and one
hole in the top of the housing

44, Start all three anchor bolts.
On the top bolt (Fig. 64), leave
approximately 1/8-inch gap between
the bolt head and the transmission
housing. Using a speed wrench,
tighten bolt A. Loosen the bolt, then
pull it up snug.

45. Tighten bolt B to 20-23 ft-lbs
torque.

46. Tighten bolt A to 20-23 ft-Ibs
torque.

47. If the top bolt is finger loose,
tighten it to 20-23 ft-lbs torque. If it is
not finger loose, loosen bolts A and B
and re-torque reversing the torque
sequence. The top bolt should be
torqued to 20-23 ft-lbs only if it is
finger loose. Failure to tighten the
bolts in the order described, may cause
internal fluid leaks, resulting in low
pressures and erratic shifts.

48. Install the low-splitter clutch
reaction plate with the vanes toward
the front of the housing and the
anchor bolt hole in line with the hole
in the bottom of the housing.

49. Install the reaction plate
anchor bolt and torque it to 20-23
ft-1bs.

S0. Install the hook-type seal ring
around the splitter ring gear of the

rear-pitot tube

TOP BOLT

-

TOP OF TRANSMISSION

FIG. 64

Diaphragm Bolfs— Tightening

turbine shaft and hydraulic retarder
ig. 20).

roto;l'(F 1gf[ulu:) sure that the th'rust
washer is in front of the splitter
planetary carrier asserpb.ly and that
the hook-type seal rin_g is in the groove
at the front of the splitter output shaft
assembly (Fig. 20). Oil the thrust
washer and the hook-type seal ring
then install the turbine shaft and
hydraulic retarder rotor assembly. Be
careful to avoid damaging the hook-
type seal ring at the front of the
splitter output shaft.

52. Position the converter hous-
ing gasket on the front of the
transmission housing.

53, Install the needle roller
bearing and needle bearing assembly.
Be sure the rollers in the assembly are
facing down. Then install the con-
verter housing on the tranmission
housing assembly and secure it with
the 10 mounting bolts and lock
washers. Torque the bolts to 42-50
ft-1bs.

54, [Install the hook-type seal ring
on the converter pump hub.

55. Install the converter pump in
the converter housing. Make sure the
flats on the hub mate with the front
pump drive flats and that the
hooktype seal ring on the hub passes
through the front pump seal without
damage to the seal ring or seal.

56. Install the splined spacer and
the snap ring which retains it.

57. Hold the freewheel roller race
in the stator, and install the stator on
the stator support as shown in Fig. 65.
The stator should rotate freely in the
direction of engine rotation (clockwise)
and should lock up when rotated in
the other direction.

58, Install the torque converter
turbine on the turbine shaft (Fig. 66).

59. Install the snap ring and
hooktype seal ring on the turbine shaft
(Fig. 66).

; 60. Install a polyacrylate seal ring
in the groove just inside the bolt circle
in the converter pump and a second

2 ol
BOTTOM OF TRANSMISSION
D2003-A
Sequence

STATOR
SUPPORT STATOR  FRe

ROLLER | u"f& p?

CONVERTER Ty
PUMP  LOCK-STRIP

FIG. 65

Converter Stator
Installation

PISTON

TOCKUP  REACTION  SEAL RING
CLUTCH PLATE PLATE i
FIG. 66 Converter Pump Cover

Installation
CONVERTER (I)

PUMP COVER

Straight

“p1095

CONVERTER HOUSING

ntrol
FIG. 67 Converter Slack €0
Snacer Measurement
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nt of the lockup clutch
Be sure the seal is in
the groove of the

and plate so they
during cover

. he o
fink %’L plate.
inside

squeeze out

1247 ction plate (Fig.

w?ll- m:;a{,lg::;cremmarksire found

o reaction plate, converter pump,

¢ jston and pump cover,
Iock;;le pmd parts with the marks
a85e
e Install the lockup clutch plate
62'-9 reaction plate with internal
engaging the turbine splined
et The clutch plate should be
m'ed in transmission fluid for at
ml: two minutes before installation
Imoa, Install the converter pump
cover assembly on the converter pump
quds. If balance marks are on the
cover and pump, align the balance
marks (Fig. 43). Install four nuts at 90
degree intervals and torque alternately
1010 ft-Ibs to prevent the polyacrylat_e
gals from being forced out of their
grooves, Install the remaining nuts
ad torque all nuts to 19-23 ft-lbs.

64, If any of the parts listed
below are replaced during transmis-
sion assembly, the dimension A in Fig.
67 must check.

Parts replacement which may
iffect the dimension A are:

Converter pump cover assembly

Converter pump

Converter pump hub

Converter stator support assembly

Converter housing

The dimension A may be checked
by fastening a sling to two opposite
wnverter pump cover studs and
Pplying a Pﬁlll cl:f 100 pounds or more
remove all end play. While the pull
S &pplied, measure the distance A as

shown in Fig. 67, 1¢ th
not within 1.572-1.59
the spacer retainer(s)
Temove converter Stack
at the Pump cover stuq
determining the space
sure to include the spa
thlckness‘ (0.015-0.018

€ dimension is
Inches, remoye
and insta]] or
control spacers
S as needed, In

Thickness Color Co
0.027-0.029 inch Gold i
0.045-0.047 inch Silver
0.063-0.065 inch Copper
0.081-0.083 inch Black
0.099-0.101 inch Plain
After the correct spacers have been

inste_zlled or removed install the spacer
retainers(s).

65. Ifa new control valve body 15
being installed, the closed throttle stop
must be adjusted following the
procedures given under Adjustments
in Section 3.

66. Insert the hydraulic retarder
valve teflon ball in the transmission
housing, install a new gasket on the
transmission housing, and then install
the hydraulic retarder control valve
body assembly install three long (2
1/4-inch) and five short (1 1/4-inch)
mounting bolts. Torque the 1 1/4-inch
bolts to 15-18 ft-Ibs and the 2 1/4-inch
bolts to 14-17 ft-lbs.

67. Coat the lube line check valve
nylon ball with oil-soluble grease and
insert it into the oil transfer plate.
Install the oil transfer plate and secure
it with the 10 bots and lock washcr_s.
Install the two short bolts at the thin
section of the oil transfer plate. Torque
the bolts to 8-10 ft-lbs. A, ot

68. Position the downshift timing
valve body on the oil transfer plate

17-30-35

and install the three bolts and lock
washers, Torque the bolts to 8-10
ft-lbs,

69. Place the detent shift valve
Spring in the oil transfer plate and the
3/8-inch diameter steel ball and the
1/2-inch diameter rear pump cut-off
valve nylon ball in the range selector
valve body. Hold the balls in place
with oil-soluble grease, Position the
range selector valve body on the plate
making sure that the range selector
shaft enters the hole in the range
selector valve and that the TV lever is
against the valve and inside adjusting
screw bracket, Install the attaching
bolts, spacer sleeves, and lock washers
and torque evenly to 48-72 in-Ibs,

70. Place a new seal ring on the
long tube end of the filter can and
install the assembly over the control
valve body. Install the attaching bolts.
Torque the 3 3/4-inch bolt, located
near the end of the long tube, to 4-6
ft-Ibs. Torque the remaining two bolts
to 8-10 ft-lbs,

71, Install a new oil pan gasket
on the transmission housing with the
bolt holes properly aligned.

72. If the pan is damaged, replace
it.

73. Install the oil plan on the
housing. Install the self locking oil pan
bolts and torque to 15-18 ft-Ibs.

74, Install a new fluid filter
clement in the oil pan and install the
fluid filter retainer and seal ring, a
new cover seal ring, and the cover.

75. Remove the transmission
from the repair stand and install the
covers and gaskets on the power
take-off openings. Install the cover
bolts and torque them to 15-20 ft-lbs.
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9  SPECIFICATIONS

W
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=\
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&

NS

——— /
o e S sl
|DENTIFICATION AND APPLICATION w40 MT42 Ll ) NT4) /
Transmission Mode! __—ﬂ’—'J 175 CAT 477EDM AL 200¢A 4
= 361-EFW j 534EDN T, ;
i:illr;:atinn 391-EFY [ ul \ 7
C-900 i
€-7000 C-7000.800¢ /
C.750 L-LT- L-LT-LTS- L
k Mode| L-LTLTS: LT.ATs,
Truck Mo C-CT-800 LN-LNT- LTS-900 900 LNLNT "lﬂﬂ
LLT-LTS: 8000 8000 f
LN-LNT-800 7y
RESSURE CHECKS B |
L P SSURE CHECK — CONVERTER OPERATION AT ENGINE IDLE '
GENERAL SPECIFICATIONS ¥t Throttle ——— (4
Gear Position At Baugo foyg; /
Selector Lever Position Transmission () g 7~ o
— o7
Dry Weight (including Parking Brake) ... Sl i Closed % ¢
n| >
Front Pump Capacity ........ 16 gpm at 2000 rpm = ' imum '
Power Take-Off Mountings . . . . 2 SAE Regular Duty R 50 Winin J/
Power Take-off Drive Gear . ... 57-Tooth, 6/8 Pitch 34,35,36 e S 50 Minimyn | 47
Power Take-off Drive Gear 1 1-2 First Closad 50 Minimym e ‘
Maximum Speed . ....eveeeennns Engine Speed .'.':‘/_;'
Lubricant Capacity (less MAIN PRESSURE CHECK — CONVERTER OPERATION g
.. Bxternal system) ............ 18 quarts (approx) = : /e
ngine au :
Selector Lever Spaed 0 Rendings () J
Position (rpm) Closed Throttle Fill Tty | Z et
All Pasitions 1200 165 Minimum 200 Minimizm | 25
—_— /
STALL SPECOILINTS MAIN PRESSURE CHECK — HYDRAULIC RETARDER OPERATION R
——— I/--‘
o | Speed Selector Throttla Pozition Rotarder Minimum |
Engine Tnm:mn Co;::ir:or sm(lm,:; Lever at Transmission Pedal Main '___..
Pasition and Engine Positian Pressura (ps) 1
ss1ci0| MT#0 | 281 | 2200-2400 N Wide-Open AtStop 5 =
361 CID MT-40 3.5:1 2150-2350 PRESSURE CHECK — CONVERTER LOCKUP OPERATION AT MAXIMUM THROTTLE
391CID |  MT40 28:1 | 23002550 Selector Lever Engino Thots | g Rusg| SBIR
Position Gear Clutches Applied Spoed Position at |
39 CiD| MT40 351 | 2250-2450 (Drive Shaft (rpm) Transmission
Disconnected)
401 CID MT-40 2.8:1 2300-2500 |
3 Lockup, Low-Splitter, Maximum® 10015 \P
401CID|  MT40 351 | 2200-2400 38 i Intermediate-Range 20 W
N
477 CID MT42 3.0:1 1700-1300 @ Depress accelerator pedal through detent. The carburetor link is disconnected. .
PRESSURE CHECK FOR RANGE AND HIGH-SPLITTER CLUTCHES — E
534 CID MT-42 2.5:1 1800-2000 CONVERTER LOCK UP OPERATION AT CLOSED THROTTLE 4__1__-——-—‘1 NS
175CAT.|  MT-40 3.5:1 Selector Lever F Gauge
75CAT. 2390 Poston . Es"w Pmm"“ Al M
00CAT. MT41 | 301 | 1955 i iz Aplied sl Tonamigion | (| N
M
RANGES AND GEARS 12 Second | Lockup, High-Splitter, 2000 Closed [ \
Low-Ranga o \
Selector-Lever Gears In '\
; s ; 16 N
Position Range Range 34 Fourth | Lockup, High-Splitter, 2000 Closed @ N
Intermediate Range 7 L— :\
12 Low 1st, 2nd g | N8
36 Sixth L0|_:kup, High-Splitter, 2000 Closed V
34 Intermediate | 3rd, 4th S gl YIRS Qith:ang _______-———‘L/ Q
35 Drive 3rd, 4th, 5th GOVERNOR PRESSURE CHECK — G1 AND G2 N
&6 Drive 3rd,4th 5th,6th Salector Lover \Q
- e e ———— Position Engine Throttle ¥
2L (Drive Shaft Gear Speed Position at =
R —Herm‘-\ Disconnected) (rpm) Transmission
e
— o 38 Sixth nonn =~
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A 'LAHETAHY COMBINATION AND GEAR RATIOS ;
spUTTER T —— Range
e Mo - Clutch si"".""" Output 7\1 =
Applied io Ratio Range Gear Clum Splitter Output
M/T— Low Low 5.206:1 e Applied Ratio Ratio
M’ 7 | Low High 3.810:1 Drive :m il Low 1.390:1
W 3rd Intermediate Low 2,691 W—«—lL High High 1.000:1
WT Intermediate High 1.9361 — None Low 1.380:1@)
— et 0! s Reversa Low 5.04611
It e Take'l’” Drive Gear
A
D
LL THROTTLE AN
stlﬂ’wf Aufaunm PRESSURE CHECKS — ALL MODELS
e | Upshift o]
Gt | o And psh Pressure Checks oo o QO
Transmission (PS1)
E'l':"‘ Model 56 —— Model MT-40 Model MT-41 Model MT-42
L 251
J!—‘MTJWTIBHSNISSIOH At 3750 = 263 5
80 |551.391 Engines Only | Detent U 100 104 =
Second Lock
— (740 Transmission [ At 3550 Thc': = LOChUn 100 104 126
I'| #0 |y enginesOnly | Detent Th' ; LOHZET“" 251 263 300
___——’_—-——“ .
Tz Tensmission | AU | 336 Gl ol 120 126 153
e 477 Engines Only Detent Fourth Lockup 100 104 126
[ :
| [yr42 Transmission | At 2150 UL 100 104 126
20 634 Engines Only Detent Sixth Lockup 100 104 T
P L— JT40 Transmission | At 3150 Reverse Converter 251 263 00
y | 3 |750AT. Engine Only | Detent @ Full Transmission Throttle Valve
‘\ ’-_’_MHITmnsmisinn At 2950
y | A0 200CAT. Engine Only | Detent TRANSMATIC TRANSMISSION RANGE CLUTCH INSTALLED CLEARANCE
| L—_L{ . e
SORLIC RETARDER HORSEPOWER Clutch Transmission Model Clearanca (Inches)
» MsoneriON T Reverss and Low Range MT-40-41-42 0.020-0.030
ExjnSped (rpm) Absorption (hp)
| 200 54 Intermediate Range MT-40-41-42 0.030-0.040
300 ;23 High Range MT-40-41-42 0.040-0.050
- 00
¥ (NTROL VALVE BODY SPRING IDENTIFICATION TRANSMISSION MODEL MT40 -
i No. of Coils Diamater Dutsids Fros
' ; (To Nearest of Wire Diameter Longth
Spring 1/2 Coil) (Inches) (Inches) (Inches)
1 5 34 0.77
$elector valve detent 9 0.053-0.066 0.345
B 0.062-0.064 0.060 1.40
Pump overage requlator ___9_1/2___ 0'0515—'0 0635 0.97 141
/ -J‘lfﬂ”ﬁ&tihigh shift valve li 0.053-0 055 0.56 1.98
1 \%“EM — 5| 00905-00335 1.00 446
[ e tulator e primary) 21z | 0062-0.084 0.78 2.92
/i~ Mesre regulator valve (secondary) — 3172 | 0.0465-0.0485 062 2.34
i \ﬁﬂ“w\relve — a7 | 0052-00%6 0,654 2.85
v anm:u‘amr- ale — 12 | 0.1035-0.1075 0.856 2.66
i ﬁmmer {primary) ___Ta______ 1 1035-0.1075 070 168
/ ' 2 secondary) __,__1_2—————” 0.0465-0.0485 0.667 3.26
e et finngr) ———— | 0.0615-0.0636 0.85 450
b ll:'mne: 1Bl {outer) ____‘_5__72-’——— 0,040-0.042 0.44 1.45
A Eﬁl-iuncumif valve _,__l;_L——’—- 0,027-0.029 0312 0.63
Lt e 1059
i H e K
{ = Yalve ball (also Trimmer valve ball) 7 0,031-0.033 0 :éﬁ o
f ;fwlve teturn T 0.053-0.085 0. o
it af
el et valve T L 3‘;‘;7 1.83
W | 0.040-0.042 :
§ Thy or valve 14 2.22
ey | 00620064 DK
/ £ shify 181/2 - 095 2.00
o i/ [ BE012 — o210 | __ 0914
inhi’:aymve B _J_UEL'QE@-———’—%:TO—_— 0847
/ R (2 white pojig) | ——— 0.031-0.033 - 152
K 16 —oompoosz | 038
CD 2204-B

ST

nak

amuwua
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ICATION TRANSMISSION MODEL

MT-41

;
—

Diameter Outside
E BODY SPRING IDENTIF No. of Coils .
CONTROL VALV g o \:,m, Blainits i /
spring 1/2 Coil) {Inches (Inches) tla::hlh /
A 0,053-0.055 0,345 i
,062-0.064 = 1.06 !
Srlector Valve detent 0172 gggfﬁ—ﬂ 0635 g%\ 140 |
Pump overage regulator 6 0'0 3 00'55 - “m b
Int-to_ high shift valve 14 0.134—0.107 0.56 ] /
Splitter shift plug 14 .104-0. 1,02 \SS\ !
= i 13172 0.0465-0.0485 g 3 |
Main pressure regulator v eS| P
i m ; 13 0.0465-0,0485 0.654 : !
Int-Lo-low shift valve Sl B 30 /
Accumulator wlve 10 01035—01075 0.70 m ;
Trimmer (secondary) 9172 0.1035-0,1075 0.855 % |
Trimmer (primary) 12 0.0465-0.0485 0.667 % !
Trimmer return (inner) 15 0.0615-0.0635 0.85 m
Trimmer return (outer) 11172 0.040-0.042 044 m !
Lockup cutofl valve 8 0.027-0.029 0.312 00 [
Extender valve hall (also Trimmer Ball 7 0.043-0,045 043 —\U[;r‘\ /
Extender valve return M 0,063-0.055 UP"* |
Splitter exhaust regulator valve ) 0.040-0.042 048 \75\ J
Intermediote exhaust regulator valve 2 0,040-0.042 U.BE-—‘N}*;J??—\\ |
TV (throttle valve) 18172 0.062-0.064 051 2‘2; /
LI)L:kUD shift valve 8112 0.118-0.122 005 ﬁ_‘\Tﬁ\
Splitter relay valve 1612 0.031-0.033 021 *--—-‘m\ :
6-5 inhibitor valve T 0.040-0.042 0.395 1-5 f
m » * * ! 54 ’
3-2 inhibitor valve .
0.027-0.029 0. T
5-4 inhibitor valve 18 1/2 210 0982 /
CONTROL VALVE BODY SPRING IDENTIFICATION MODEL MT-42 )
No. of Coils Diameter Qutside Free |
. (To Nearest) of Wire Diamater Length {
Spxing 112 Coil) (Inches) (Inches) e
Selector valve detent 9 0.053-0.056 0.345 L |
Pump overage regulator 91/2 0.062-0.064 0.060 140 |
Intermediate-to-high shift valve 6 0.0615-0,0835 0.97 141
Splitter shift plug 14 0.053-0.055 0.56 1.99 o)
Main pressure regulator valve (primary) 16 0.100-0.103 1.02 440
Main pressure regulator valve (secondary) 12 1/2 0.062--0,064 0.78 292
Intermediate-to-low shift valve 131/2 0.0465-0,0485 0.62 234
Trimmer ball 7 0.0247-0.0253 0.312 0793
Accumulator valve 13 0.0465-0.0485 0.654 3.02
Trimmer (primary) 91/2 0,1035-0.1075 0.855 2.66
Trimmer (secondary) 10 0.1035-0.1075 0.70 1.88
Trimmer return (inner) 12 0.0465-0.0485 0.667 3726
Trimmer return (outer) 15 0.0615-0.0635 0.85 450 smeil]
Lockep cutoff valve 11/2 0.040-0.042 044 1454
Extcénder valve ball (also Trimmer ball) 8 0.027-0.029 0312 063
Extender valve return 7 0.031-0,033 0,426 1.058
Low-splitler exhaust regulator valve 1 0‘953_0i055 0.48 1.24
Intermediate exhaust regulator valve 1 0.053-0.055 0.48 1.24
TV‘(‘Illm-lllﬂ valve) 151/2 0.040-0.042 0.397 ; L——-‘
Lm‘.kup shift valve 18 1/2 0.062-0.064 0.61 22
litter refay valve
ST T S
1) A
5.4 inhibitor v 1le L2 00920034 210 L
- rillve
: 18172 0.027-0.029 0.210 0962
3-2 inhibitor valve 1.654
15 0.040-0.042 0.395 :
TRANSMATIC TRANSMISSION CLUTCH CLEARANCE (INCHES)
MT-40
Clutch New = MT-42 —
Dimension L'ea'r : Naw‘ Limit
Spli imit Dimension
plitter low 0.010-0.068
Splitter High 0.025-0.071 ~ 0.010-0.068
S . ) . Ty i
el 0.040-0,050 0.070 e 0070
Intermediate 0.030-0.040 - 0.040-0.050 =
Low ' 0.050 0.030-0.040 L
0.020-0.030 0,040
Reverse N ————— 0.040 0.020-0.030
0.020-0.030 0.04 0040 6
040 0,020-0.030 o2
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Transmati :
ic Driv s
AR LIMITS
Wﬂc THANSHISSIDN WE
1AM
Models
put 0. Part Name New
Dimension H-(t Limit
(Inch) Inch)
amﬁ”// Al Lockup Clutch Friction Plate
5170"(/_ Al Lockup Clutch Piston Assembly 0.190-0.180 0.175
67Wm//" Al Lockup Clutch Backing Plate No Score Permissible
g (772854 All Splitter Low Clutch Plate No Score Permissible
s : > 0,244
o §773303 All High and Splitter High Friction Plates cam el
- All Splitter High Reaction Plate ] 0.146
7 MT40,41&42 | High Reaction Plate i) 0.005 Cone
E 0.095-
= MT-40 Splitter High Backing Plate i (b Cone
e MT40,41&42 | Splitter High Backing Plate 0.300-0.280 0003 Cone
, 0,240-0.236
) Al High Backing Plate pasdiCond
- 0.296-0,298
70766 ot 6772094 All High Backing Plate ieln
; : 0.304-0.308 0,003 Cone
6770767 of §772095 All High Backing Plate 0312-0314
70768 of 6772096 MT-40, 41 & 42 High Backing Plate = o 0,003, Cong
- — 0.320-0.322 0.003 Cone
§T7%05 All Intermediate Clutch Friction Plate 0.156-0.150
§773305 MT-40, 41 & 42 Low and Reverse Clutch Friction Plate U.IEB U.IED ?’:::
Al Intermediate Clutch - e :
§TI0255 . | Ed'a e Clutch Apply Plate 0.316-0312 0.010 Cone
770266 ntermediate Clutch Apply Plate 0,302—-0,298
e > g g 0.010 Cone
6770267 All Imermed{ute Clutch Apply Plate 0.288-0.284 0,010 Cone
B771436 All Intermediate Clutch Apply Plate 0.295-0.291 0.010 Cope
5770268 All Intermediate Clutch Apply Plate 0.274-0.270 0.010 Cone
6770265 MT-40, 41 & 42 Low and Reverse Clutch Apply Plates 0.316-0.312@® 0.010 Cone
6770286 MT-40, 41 & 42 Low and Reverse Clutch Apply Plates 0.302-0.298 @ 0.010 Cone
6770267 MT-40, 41 & 42 Low and Reverse Clutch Apply Plates 0.288-0.284 @ 0.010 Cone
6770268 MT-40, 41 & 42 Low and Reverse Clutch Apply Plates 0.274-0.270 @ 0.010 Cone
6771436 MT-40, 41 & 42 Low and Reverse Clutch Apply Plates 0.295-0.291 0.010 Cone
6770264 All Intermediate Clutch Reaction Plate 0.204-0,196 0.003 Cone
770264 MT-40, 41 & 42 Low and Reverse Reaction Plate 0.204-0.196 0.003 Cane
=z All 1.D. of Side Plates in Stator Assembly 2.853-2.849 2.857
Stator Thrust Washer in Stator Assembly (measure across 0.4561-0.4439 0.435
= All face and Torrington needle bearing with bearing in
installed position)
6770088 All 0. D. of Race 2.8435-2.8430 2.841
Z:SSSBI All Splitter Sun Gear to Carrier Thrust Washer 0.09:-(;.(;31 gﬁzz
0.095-0.091 A
5122;28 All Thrust Washer ] 0.08
57728:; All Thrust Washer 0'095_0'091 0.085
All Thrust Washer = '
772575 oy 6772574 Al Front 0il Pump Assembly Drive Gear Side Clearance 0.0005-0.0015 0.003
STIZST6 or 6772574 Al Driven Gear Side Clearance 0.001-0.(;?;a 3,2?:;
) 0.005-0. I
576 or 6772574 All Diametral Clearance between the Front Pump Body and
5782 the 0. 0. of DN B0 0,0005-0,0035 0,006
. H e > - -
i Al Conveter Cover (Bushing 7L 122 Cmnj ) 0.0005-0.0036 0.005
o ——| Al Ground Sleeve (Bushing Running Clearenc® 0.0015-0.0045 0.007
f1 (Bushing Bunning Clearance)
575 s . o Al Converter Output Shaft (Bushing - ) 0.004-0011 0015
: f :ng (Sun Gear Bushing Running Clearance e
DET) All Splitter High Housing (No Score Permissible)
5756!53\ Splitter Planet Carrier Assembly (Journal) i) 0.0020-0.0045 0.008
- H i ed —____-—-
‘Eﬁm\ Al High Range Clutch Housing (Bushing Aupniog 0,0015-0.0045 0.007
0] + e —
M All Output Shaft (Bushing Running Clearance)
\—_—____——7
// CD 22068

inensipn fr -
‘ om Belleville fulgrum 1o opposite face.
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TRANSMATIC TRANSMISSION WEAR LIMITS Inches Torque Converter, Lockup Clutch, .m
Torque Converter, Lockup Clutch, and Front Pump RS Sisicr fopRorth gshing-maxir_num SleaToice \P\m
i i |earance 0.006 between bushing and turbine shaft ==
Converter COVer bushmg-mﬂ!!mum clear . e :
between bushing and turbine shaft 0170 Thrust washer-minimum thickness T =
Lockup clutch plate-minimum thickness 2841 Front pump driven gear-minimum 0.0, i‘m{
- —— A
Roller race-minimum 0.0. 0,010 Front pump gear side clearance ‘\\\_\4&3\
Stator thrust washer wear-front face < Inches Transmission Rear Sub-Assamblies \0@\
; : | |
Transmission Reat SubAp > Thrust washers-minimum thickness ich.,\
Intermediate, low, and reverse clutch plates 0.286 00
minimurn thickness Output shaft hushing-mnximum clearance ==
Intermediate low reverse clutch apply 0.008 between bushing and splitter output shaft
plates-maximum coning - oo Splitter Mechanism, High-Range Clutch, and _‘Blﬂ\‘
Splitter Mechanism, High-Range Clutch, & Inches Pawer Take-0ff Drive Gear :
Power Take-Off Drive Gear B ] L - nchey
High-range and high-splitter external teeth clutch ——
Turbine shaft bushing-maximum clearance 0,007 and reaction plates-maximum coning
between bushing and output shaft et : . : 01
High-range clutch housing bushing-maximum
Thrust washers-minimum thickness 0.085 clearance between bushing and diaphragm hub "
008
: = 7 issible Splitter sun gear bushing-maximum clearance N
Splitter planet carrier-no scoring permisst Hstweon bushing onis planst carrler
High-range and high-splitter internal teeth clutch 0.140 - ‘ . , 0015
plates-minimum thickness : High-range, high-splitter and low-splitter clutch [
; i i 0.234 pistons-no scoring permissible
Lowssplitter clutch plate-minimum thickness g
TORQUE LIMITS
Description Ft-Lbs Description
Screwdriver slotted screws 24-36(D Parking brake bracket boit
Allen Head Set screw 8120 QOutput flange bolt
Front pitot screw 30-48 (D Main valve body to housing bolt o
Brake adjusting nut__ (1/4 - 20) 6-8 0il transfer plate to housing bolt 8-10
Filter can cover strap bolt 11-14 Downshift timing valve body to housing bolt 8-10
Manual selector shaft nut 14-17 Converter ground sleeve bolt 17-20
Brake adjusting nut  (7/16- 14) 42-50 Converter pump hub bolt 9-11
TV shaft nut 14-17 Rear pitot bolt 8-10
Converter pump nut 19-23 Anchor - Splitter low reaction plate bolt 17-20
0il sump pan bolt 15-18 Anchor - High clutch diaphragm bolt 17-20 Q)
Front oil pump bolt 15-18 Anchor - Intermediate piston housing bolt 17-0Q
Brake control valve body bolt  5/16-18x 1 1/4 15-18 Anchor - Low and reverse piston housing bolt 17-0Q
5/16-18x 2 1/4 114-17 Anchor - Intermediate reaction plate-nut 65-15
PTO cover bolt 156-20 -bolt 35-40
Rear bearing retainer bolt 42-50 Anchor - Low reaction plate-nut B5-75
Converter housing bolt 22-50 o 530
Rear Pitot adapter (or pump) bolt 15-18 Anchor - Reverse reaction plate-nut 65-75
Brake assembly bolt (1/2-13) 657-80 -bolt 35-40
(5/8-11) 164-192
(@ Inch-Pounds (@ These holtsare to be torqued to approximately 10 Ib ft when assembled with mating parts into housing. After fina!
torquing of rear bearing retainer bolts and converter housing bolts, loosen bolts and retighten to the SPECIFIED
torque. CAUTION: The bolt on top of transmission is to be tightened after the two bolts are tightened in bottom
of high clutch diaphragm.
SPECIAL TOOLS
Ford Tool No. Former No, o
Description Ford Tool No. Former No. Description
T50T-100-A >
TERIL 10 AR |l :nmﬁ mAHammer BT 7003 A e Bushing Replacing T00s
TS7L.600-A o i L tachment (Details 1 thru 7 B
TODEET75End. . || o B J6795 Kent-Moore Converter Pump Cover
TEOTE100: A8 -S|l d v 0L R HEmmerernovt-zr (Head Only) J6430 Kent-Moore splitter Removal
’ J6889 Kent-Moore Guide Bolts i
J6438 Kent-Moore Lockup Clutch Remo¢
{nstalling Tool
J3387-2 Kent-Moore Guide Studs i f
xturé
J6467 Kent-Moore Range Clutch Holding !
2



THREE STEPS FOR GOOD INSTALLATION
MORSE MODEL "M-pA" CONTROL
Morse Part Numbey H43717

With Morse Type 63-p Red-Jaket Cable
For
Allison MT & HT Transmission

INSTALLATION

FIRST, LAY OUT CABLE PATCH

1.1.1  Ths Morse Type 63-B Red-Jaket cable must not be bent sharper than the
reconnended 10" radius. For optimum performance,

keep bends in cable path as few
in number and as gradual as possible,

svda

1.1.2 The control cable must be at right angles to the transmission selector arm
when the arm is at the mid-point of its arc of travel. See Figure 1-1.

NOTE: SEE RED-JAKET
CABLE CATALOG FOR CABLE
DIMENSIONS.

MID-POINT OF ARC
(NOT NEUTRAL)

FIGURE 1-1

IH3 A mounting bracket is required to anchor the cable hub. Refer to Morse

Red-Jaket cable catalog for cable dimensions.

1.4 Selector arm with 3.64 inch center distance must be used. See Allison

Drawing As-30-070.

| TOR ARM
2 SECOND, DETERMINE WHETHER CABLE PUSHES OR PULLS TRANSMISSION SELEC

INTO REVERSE
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_—HL\\\_1
€ CABLE PULLS
& INTO REVERSE
: T
E \*)
-JLF”’rk

FIGURE 1-2

1.3 THIRD, DECIDE WHETHER REVERSE ON THE CONTROL HEAD SHOULD BE TOWARD THE

FRONT OR REAR OF VEHICLE.

See block diagram (Figure 1-3) for control head assembly.

NOTE

Although the control head is shown

as mounted on a horizontal plane,

it may be inclined for more '
convenient installation or operation.

18l

1.4 ASSEMBLY

1.4.1 Note the relation between the position of the cable hanger plate and the
connection points for the cable and the switch actuator in the control hand lever.

WARNING

BEFORE CONTINUING ASSEMBLY, MAKE
SURE THE SWITCH ACTUATOR IS DIS-
CONNECTED FROM THE SWITCH PLUNGER.
FAILURE TO DO SO MAY RESULT IN
DAMAGE TO SWITCH.

1.4.2  Assemble the hanger plate to the control head as shown in Figure 1-3.

1.4.3 Attach the cable to the cable hanger and the control lever as shown
in Figure 1-3.

1.4.4  Adjust cable at the control and the transmission to insure that the control
hand Tever and the transmission selector arm coincide at the various gear positions.

1.4.5 Attach the switch actuator to t

‘ he control hand lever as shown in Figure 1-3:
Turn the elastic stop nut until it cont

acts the "0" ring. (Do not compress "0" ring)
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Cable pulls

transmission arm
into reverse.

Hand Tever positioned in
reversg at rear of housing,
when.r1ght hand mounted;
ﬁnd n reverse at front of

ousing, when left hand
mounted.

-

MAGIDNIS HEAD
B60IT0 . GATE

119 , NOMENGLATURE
B Gt

H43717-1D

rreiRfE 1-3
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D102

place the control hand lever in reverse position. Push the switch Plungey
1.4.7 ace

all the way into the switch.

t the switch in it's mounting bracket until the actuator aligns with
ch plunger. Secure with "0" ring and elastic stopnut, turnhm
(Do not compress "0" ring)

1.4.8 Adjus
the hole in the swit
until nut contacts "0" ring.

—_—
it 1ol -
ng !
(288 93mm) " i
, § = ——
. ! (144.46 mm) !
! 3-5 36 : .7
! UetIEAEY NEUTRAL -
i/!g/\s"'\ R g | (73.02mm)
H E i \7\ |
o f / y /9 REVERSE
R RS |y -
\ ] X RN e T
‘\ ' i / . \'L \ = ! 6 P |
o S R B el
N NS @ |
N, WGl 4
O (o 7'5
S AN 1/ (19055 mm)
ERaNE AR Nery /0
\\ | I o/ 7/ /520 NC TAPPED HOLES 1
N LI 7.7/ / % FOR MOUNTING BOLTS
S i / TYPICAL BOTH SIDES
1 y TIN FA '
: ! ‘ /MOUN G SURFACE '
RED—{ | — BLACK 12 70mm) ¥ - v !
I! ® e -} 5 :
GREEN——| | — WHITE f 10 ~o—00 5 |
! 7 | (D® oAl (952mm) i ‘ ‘l
SWITCH WIRING 56 ! © [l (317 mm) | L il -
DIAGRAM (138 11 mm) , i I e \ -"_—25 |
— fle—st il
CONTACT RATINGS | ; D l! 1(66 67mm) !
6VDC-15 AMP 3 . L
12VDC-10 AMP 45 —" NS 5" 4 E | (209 55 mm)
24VDC- 3 AMP mizmm) | | R Pt JEYh.E;:
. 1 ) \\\‘ [ 1.
1 ~\\§\ ! EE }
] 10 LJJJ ,_._A_H_b“________l_
il fr |
il i B
AL L] kg
(sol'Ts e [, ] } I e )
16 mm) LRED (33 34mm
BLACK—J—REVERSE)
GREEN
WHITE—J—(NEUTRAL) i
{13335 mm) (REF.) MORSE MODEL 638
RED-JARET CABLE
LENGTH TO BE SFECFIED WT. 54 i85
/



ADJUST SWITCH

_ . Adjust the switch in it's bpracket "
5.1 1 5 - until the neutral safety cipcys
backup light circuits are complete in the 3 ) Trcuit and
it PPropriate positions See Figure 1-5
. e |=9,

pos:= BL & RED COMP. C,
REV 005 = GR & WH COMP. C.

CONTROL MUST BE GROUNDED
TO COMPLETE CIRCUIT
~12V LAMP OPERATOR

BLACK @ o PULL

RED ———T——— BLACK
)

GREEN ——— | ———— WHITE

SWITCH WIRING DIAGRAK

A
W\
GREEN- WHITE - WIRE \\
CIRCUIT COMPLETE Al
(NEUTRAL START) 75N
o7 CONTACT RATINGS

GATE PLATE POSITICN STRIP
)
e E e .
Sﬁgmﬂﬁﬁpﬂﬁr:w/ g ,/?‘/ 6VDC - ISAKP
(BACK UP LIGHTS) & il / ' ol 12VDC - 10 AMP
) A 24VDC—- 3AMP
FIGURE 1-5 FIGURE 1-6

1.6 MOUNT CONTROL

6.1 The control is designed to mount on a tower or through a console. The
“Utout dimension and the mounting bolt locations are given in Figure 1-4.

ke 2 that the operator pulls

The gate plate on the quadrant should be installed so
See Figure 1-6.

" the hand Jever to disengage from the gate plate detents.

1.6.3 Hake sure the position strip figures coincide with the same positions of

the i
transmission detents. See Figure 1-7.

D103
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// DESCRIPTION NUMBER PART
it Tips Fil. Hd. 5/16-18 UNG x 1o370" REQ:”RED NUMBER
e Comm'1.
5. knob, Handle ; e
| e 1 D43274
s, | Knob (See Item #2) .. .
¢ | hut, Reg. Hex 5/16-18 UNC ] e
6. | Shift Trunnion ' sale
7. | Screvs Phillips Truss Hd. #10-24 UNC x 5/16" 1g. 4 Comm'1.
8. position Strip : e
gr | Position Strip ] 84318720
g, | Gate Plate 1 843202
10. | Housing 1 E43696
11. | Lockwasher, Int. Tooth 3/8" 9 CommiTy
2. | Bolt, Hex Hd. 3/8-24 UNF x 3/4" 1g. 2 CorlT,
13, | Shaft ' 1 A43698
14. | Screw, Fil. Hd. #10-24 UNC x 1/2 1g. 1 Comm'1.
15. | Hanger Plate 1 D43683
16. | Cable Support 1 B43685
17. | Lockwasher, Split 1/4 4 Comm' 1.
18. | Bolt, Hex Hd. 1/4-28 UNF x 1/2" 1g. 4 Comm'1.
19. | Switch Support L LS
2. | Nut, Switch 2 A43716
2. | Lockwasher (See Item #17) o Cluthinishen
2. | Bolt (See Item #18) S
1 B4368]1
8. | Switch Actuator
1 B45184
% | Switch .
Bl Ry 5/16 0.D. x 1/16 thk. ; Rl
. _ng’ Sl ; 2 HA3717-2]
EEIRElastic Stop Nut . . Sioh o S R |
o Ring (See Item #25) i Al
28, Elastic Stop Nut (See Item #26) : Ha3717-22
%hﬁaitic Ston Nut | g

SvHE



TRANSMISSION KIT FOR ALLISON "MT" SERIES
Part Number A4547g
(With Lever #6775467)
Use with Morse "M-A" Contro]
and
Type 63-B Red-Jaket Cables

NOTE

This kit includes lever 1
is designed for "MT" traﬁgéggg?gnWhICh
The lever contained in this kit ms.t
be attaghed to transmission befor'us
connec§1on kit may be assembled eS
]ever installation and removal 1O
instructions enclosed with kit.

sAivyd

0 INSTALLATION

21 This kit is for use with Allison "MT" transmissions equipped with lever
4775467 (A1lison Drawing AS-30-070). The Morse "M-A" Control must be assembled
35 shown in Figure 1-3 with the cable pulling the transmission shift lever into

Reverse.
These instructions cover only the connection of the cable to the transmission

llustrations covering control head installation are packed with the control head.

1.1 Attach bracket (1) to transmission, using the two bolts on rear flange, as
shown in Figure 2-1. Retighten bolts to original torque setting.

als on cable end to allow the outer
Place cable end through the

Do not tighten nut.

1.2 Loosen the larger of the two rubber se
?bnw and washer to pass over and off the cable end.
ole in bracket (1) and replace washer, nut and seal.

2l : :
t]3 Thread cable terminal (2) into cable end until cable end is flush with
enmi ; :
Minal. Hold the terminal to prevent it from turning the tighten cable nut against

ternina)

L14 - : o
Place control head hand lever and transmission shift lever in Reverse position.

f cable terminal

L,
3 (1) until shank 0

Adjust position of cable hub in bracket
ub nuts securely.

ith hole in transmission shift lever. Tighten cable
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NOTE 1

If shank of cable terminal cannot be
aligned by adjusting cable hub in
bracket, check:

A. to be sure that both
control head and
transmission are 1in

Reverse.

B. to be sure that shift
lever is No. 6775467.

C. to be sure control is
correctly assembled.

2.1.6 Lubricate the shank of the cable terminal and insert the shank in the hole
of the transmission shift lever. Test shift the transmission, removing cable
terminal in each detent to be sure that the terminal shank aligns with the hole in
the shift lever at each position. If it does not, check as in step 2.1.5 and
Note 1. :

2.1.7 Secure cable terminal (2) to transmission shift lever with cotter pin (3)

843498

X))

NS —
O 1L
i i

LWiw——ﬁy-—~:j—;J

ENGINE

NOTE:
NOT TO SCALE

LEVER REFERENCE_DRAWING

\ﬁki No. 6775467 okt

FIGURE 2-1
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REMOVAL AND INSTALLATION OF
OUTSIDE SELECTOR VALVE
AND THROTTLE VALVE LEVERS
FOR
ALLISON "MT" TRANSMISSIONS

WARNING

IT IS POSSIBLE WHEN REMOVING OR
INSTALLING THE SUBJECT LEVERS
(FIGURE 3-1) TO PUSH THEIR MATING
SHAFT BACK INSIDE THE TRANSMISSION
HOUSING. WHEN THIS HAPPENS THE
SHAFTS WILL LOSE INDEX LOCATION WITH
THEIR CORRESPONDING VALVES OF THE
CONTROL VALVE BODY IN THE HOUSING
(FIGURE 3-2). IT IS THEN NECESSARY
TO REMOVE THE TRANSMISSION OIL PAN
AND POSITION THE SHAFTS WITH THEIR
RESPECTIVE CONTROL BODY VALVES.

TO AVOID THIS SITUATION, THE
FOLLOWING REMOVAL AND INSTALLATION
PROCEDURES SHOULD BE FOLLOWED:

s3vud

3.0 GENERAL
First determine if the transmission has a "long stroke" or "short stroke"

IV configuration. On transmission with a "long stroke" TV, the lever will have an

arc travel of 32° (degrees) from stop to stop. The "short stroke" configuration

will have an arc travel of 16° (degrees) from stop to stop. Qutside appearance

of the TV levers may be the same. How far the lever travels (16° or 32%) determines
the type incorporated. See Figure 3-1. At all times, it is important that sha‘ﬁ:.s do
10t Move too far into the transmission housing. Placing the levers in the ?os1t.10ns
% outlined in Figures 3-1, 3-2 and 3-3, will reduce the possibility of ]OSTHQ indexed
locations. Paint, dirt collection or other may bind levers on the shaft.‘ If 53,
loosen the throttle valve (TV) and selector shaft nuts approximately 1/8 inch an

' lightly with a hammer to loosen.
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. - _—\\
FIGURE 3-2. View Showing FIGURE 3-3. Instqy

FIGURE 3-1. Transmission TV ] ' 1

TV and Selector Contro (or Removing) Ty te.M

ARl IO Ss Linkage - 0il1 Pan Removed. Retaining ng%. Levap
CAUTION

D109

DO NOT USE THE MECHANICAL ESope
(FIGURE 3-2) INSIDE THE TRANS-
MISSION AS THE REACTION MEMBER

FOR REMOVAL OF LEVER RETAINING NUTS.
THE "STOP" IS USED FOR MAKING A
CALIBRATED ADJUSTMENT AND COULD BE
DAMAGED OR ALTERED. HOLD THE LEVER
WHEN REMOVING OR INSTALLING NUTS

(FIGURE 3-3).

3.1 REMOVAL

el Place selector lever in the 3-6 detent position (3-6 position is the third
detent position from the front of the transmission). Leave TV lever as "rest"

(present) position.

el 7 Having freed Tevers, remove TV retaining nut, washer and lever from shaft
(Figure 3-3).

3.1.3  Remove manual selector retaining nut, washer and lever from shaft (Figure 3-3):
o 2 INSTALLATION

3.2.1 Manual Selector Lever

a. Selector shaft is in the 3-6 detent position (Refer to 3.1 above). Hold

t = 2 { 1l
he shaft with a pair of Pliers, being sure jaws contact the uglats" of

shaft and not the threaded ares. See Figure 3-4.

S1id i
¢ the selector lever onto its shaft far enough for the retal

to be qinst ;
alled (Figure 3-4). Then vun nut onto shaft far enoud
washer.

ning Nt
o to inst?



NOTE

Be careful not to cross-
thread. This can easily
occur on a threaded shank
with flats.

pemove nut, install washer and then nut. Grasp lever at the end and

while pulling out (away from the transmission) run nut onto shaft
(Figure 3-5). Keep tension on end of Tever until nut is fully
installed. HOLDING LEVER in position (3-6), torque the nut 14-17

1b.. ft.

3.2 Throttle Valve (TV) Lever

a. "Long Stroke" TV Models

1)
2.

Leave selector lever in the same position (3-6).

Using pliers to hold TV shaft, slide the TV lever onto shaft
far enough for the retaining nut to be installed (Figure 3-6).
Then run nut onto shaft far enough to install washer.

NOTE
Be careful not to cross-thread.

Remove nut, install washer and then nut. Grasp lever at the

end and while pulling OUT (away from the transmission) run
nut onto shaft. Keep tension on end of lever until nut 1s
fully installed. Refer to Figure 3-3.

HOLD LEVER and torque the nut 14-17 1b. ft.

f the selector retaining washe
ning nuts.

TV washer
Bend the edge o r and

against a flat of their respective retai

b. "Short Stroke" TV Models detent

Iis

2.

r in the reverse range

d front). ‘
, above for installation

Place the manual selector leve
position (Reverse foremost position towar

Now, follow 3.2.2a (2) through 3.2.22 (5)
of the lever.

110

saNvud



FIGURE 3-4. Installing FIGURE 3-5.

Installing Selector FIGURE 3-6. Installing
Selector Valve Lever,

Lever Retaining Nut. TV Lever.
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