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Introduction

Outlined herein are Front Alignment Specifications pertaining to "Caster" "Camber" "Toe-In" and "King Pin
Inclination".

Check alignment at regular intervals and particularly after front suspension has been subjected to extremely heavy
service or severe impact loads. Before checking and adjusting alignment, components such as wheel bearings, tie rods,
steering gear, shock absorbers and tire inflation should be inspected and corrected where necessary.

The caster, camber and toe-in settings are for unladen (no payload) vehicles.

King pin inclination is not required for any of the front end alignment checking machines as a means of obtaining
caster or camber. A check of king pin inclination can be used as an indicator of damaged king pins, knuckles or spindles.

Caster Measurement and Correction

Caster specifications are based on unladen (no payload) vehicles. If the frame is not level when alignment checks
are made., this must be considered in determining whether the caster setting is correct.

With the vehicle on a smooth, level surface, frame angle should be measured with a bubble protractor placed on
the frame rail. The degree of tilt from the level frame position is the angle that must be used in determining a correct
caster setting. Positive frame angle is defined as forward tilt (front end down) and negative angle as tilt to rear (front end
high).

The measured frame angle should be added or subtracted, as required from the specified caster setting, to obtain
the caster that should actually be measured on vehicle.

1. Positive frame angle should be subtracted from specified setting.
2. Negative frame angle should be added to specified setting.

As an example, if the specified, caster setting is a positive 1 deg. and it is found that the vehicle has a positive
one degree frame angle, then the measured caster should be 0 deg. + 1/2 deg. caster angle when the chassis is
operating under load.

Possible causes of incorrect caster are sagging springs, bent or twisted axle, or unequally tightened spring U-bolts.
In most cases a twisted axle would be the cause if caster varies more than the specified 1/2 deg. between left and right
side.

If caster must be corrected, taper shims can be used as required between the springs and axle. Spring U-bolts
should be tightened evenly and to specified torque after the addition or removal of shims. Be sure spring center bolt
drops into I-beam pilot. Also, when tightening U-bolt nuts, be sure at least one full thread of U-bolt is visible when nut is
tightened to specified torque. If not visible, use longer U-bolt.

IMPORTANT
When U-Bolts are replaced, the new must be grade 5 minimum incorporating rolled threads.

U-bolt nuts are to be flanged head type or those having a nylon insert locking feature.
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Checking and Correcting Front Wheel Toe-In

No change should be made in toe-in until the other factors of front wheel alignment are known to be within
specifications. Incorrect toe-in results in excessive tire wear caused by side slippage. When attempting to determine the
cause of excessive wear, first check camber, caster and king pin inclination in the order named. (King pin inclination is a
reference and not adjustable in the field.)

Turn the front wheels to the exact straight-ahead position. When setting toe-in adjustment, the front suspension
must be neutralized; that is, all component parts must be in the same relative position when making the adjustment as
they will be in a normal static unladen position. To neutralize the suspension, the vehicle must be rolled forward 12 to 15
feet. By rolling the vehicle forward, all tolerances in the front suspension are taken up and the suspension is then in
normal static unladen position. Neutralizing the front suspension is extremely important, as after the vehicle has been
jacked up in order to scribe the tires, the front wheels will not return to the normal static unladen position due to the tires
gripping the floor surface when the vehicle is lowered.

IMPORTANT
The toe-in specifications listed are designed to yield a "0" degree toe-in condition in normal
operations with payload.

SPECIAL INSTRUCTIONS
Before attempting front alignment procedures observe the following:

A. Caster angles are for an unladen (no payload) vehicle. If frame is not level, the frame angle must be added
to - front high - or subtracted from - front low - the caster angle to obtain true caster reading.

B.  Caster angle difference between left and right wheel not to exceed 0 deg. 30 minutes.
C. Toe-In dimension may be measured from center of tread, or from inside of tire.
D. Tolerance unless otherwise noted:

1. Caster - plus or minus 0 deg. 30 minutes except Scout Il & Cargostar which is plus or minus 1
deg. 0 min.

2. Toe-In plus or minus 1/16 inch.
3. Camber - plus or minus 0 deg. 30 minutes.

E.  After the axle model "P/S" = Power Steering
"M/S" = Manual Steering
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FRONT ALIGNMENT SPECIFICATIONS

FRONT ALIGNMENT SPECIFICATIONS

1978

CHASSIS MODEL AXLE MODEL CASTER TOE -IN CAMBER KING PIN INCLINATION (DEGREE)
DEGREE MINUTES INCH MM DEGREE MINUTES LT. RT.
SCOUT Il FA-3 0 0 3/32 to 5/16 1.59t0 7.94 1 0 81/2 81/2
FA-44 0 0 3/32 to 5/16 1.59t0 7.94 1 0 81/2 81/2
LOADSTAR FA-54 0 0 1/16 1.59 1 0 8 8
FA-64 2 0 1/16 1.59 0 +30 0 0
FA-71 2 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-73 2 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-78 2 0 0to 3/8 010 9.53 0 +30 0 0
FA-79 2 0 0to 3/8 010 9.53 0 +30 0 0
FA-101 2 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-109 1 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-139 1 0 1/16 1.59 LT.O 30 41/4 41/2
RT.0 15
FA-309 1 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-329 1 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-339 2 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-342 1 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
CARGOSTAR FA-74 3 30 1/8 3.15 LT. O 30 41/4 41/2
RT. 0 15
FA-103 3 30 1/8 3.15 LT. O 30 41/4 41/2
RT. 0 15
FA-109 3 30 1/8 3.15 LT. O 30 41/4 41/2
RT. 0 15
FA-139 3 30 1/8 3.15 LT. O 30 41/4 41/2
RT. O 15
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FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)
1978
FRONT ALIGNMENT SPECIFICATIONS

CHASSIS MODEL AXLE MODEL CASTER TOE -IN CAMBER KING PIN INCLINATION (DEGREE)

DEGREE MINUTES INCH MM DEGREE MINUTES LT. RT.

CARGOSTAR (Cont.) FA-231 3 30 1/8 3.15 LT. O 30 53/4 61/4
RT. 0 0

FA-309 3 30 1/8 3.15 LT. O 30 41/4 41/2
RT. 0 15

FA-329 3 30 1/8 3.15 LT. O 30 41/4 41/2
RT. 0 15

FA-339 3 30 1/8 3.15 LT. O 30 41/4 41/2
RT. 0 15

S-SERIES FA-71 2 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-73 2 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-101 1 45 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-109 P/S 3 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-109 M/S 2 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-118 P/S 3 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-118 M/S 2 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-127 P/S 3 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-127 M/S 2 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-139 P/S 3 45 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-139 M/S 2 45 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-231 3 15 1/16 1.59 LT. O 30 53/4 61/4
RT. 0 0

FA-232 3 15 1/16 1.59 LT. O 30 53/4 61/4
RT. 0 0
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FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)
1978
FRONT ALIGNMENT SPECIFICATIONS

CHASSIS MODEL AXLE MODEL CASTER TOE -IN CAMBER KING PIN INCLINATION (DEGREE)

DEGREE MINUTES INCH MM DEGREE MINUTES LT. RT.

S-SERIES (Cont) FA-309 P/S 3 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-309 MI/S 2 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-329 P/S 3 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-329 M/S 2 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-339 P/S 3 45 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-339 M/S 2 45 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-341 P/S 3 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FA-341 M/S 2 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

FLEETSTAR (4x2) | FA-101 2 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

(6x4) | FA-101 4 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

(4x2) | FA-109 1 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

(6x4) | FA-109 3 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

(4x2) | FA-139 1 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

(6x4) | FA-139 3 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15

(4x2) | FA-231 2 0 1/16 1.59 LT. O 30 S 3/4 61/4
RT. 0 0

(6x4) | FA-231 4 0 1/16 1.59 LT. O 30 53/4 61/4
RT. 0 0

(6x4) | FA-232 4 0 1/16 1.59 LT. O 30 53/4 61/4
RT. O 0
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FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)
1978

FRONT ALIGNMENT SPECIFICATIONS

CHASSIS MODEL AXLE MODEL CASTER TOE - IN CAMBER KING PIN INCLINATION (DEGREE)
DEGREE MINUTES INCH MM DEGREE MINUTES LT. RT.
FLEETSTAR (Cont.)
(4x2) | FA-309 1 30 1/16 1.59 LT. O 30 41/4 4172
RT. 0 15
(6x4) | FA-309 3 0 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15
(4xz) | FA-329 1 30 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15
(6x4) | FA-329 3 0 1/16 1.59 LT. 0 30 414 4172
RT. 0 15
(4x2) | FA-339 1 30 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15
(6x4) | FA-339 3 0 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15
(4x2) | FA-340 1 30 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15
(6x4) | FA-340 3 0 1/16 1.59 LT. 0 30 41/4 4172
RT. 0 15
PAYSTAR FA-191 3 30 1/16 1.59 0 -15 0 0
FA-192 3 30 1/16 1.59 0 -15 0 0
FA-193 3 30 1/16 1.59 0 -15 0 0
FA-194 3 30 1/16 1.59 0 45 51/2 51/2
FA-195 3 30 1/16 1.59 0 45 51/2 51/2
FA-231 3 30 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
FA-232 3 30 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
FA-233 3 30 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
FA-237 3 30 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
FA-238 3 30 1/16 1.59 LT. 0 30 J 34 6 1/4
RT. 0 0
FA-239 3 30 1/16 1.59 LT. 0 30 5 3/4 6 1/4
RT. 0 0
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FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)
1978
FRONT ALIGNMENT SPECIFICATIONS

CHASSIS MODEL AXLE MODEL CASTER TOE -IN CAMBER KING PIN INCLINATION (DEGREE)
DEGREE MINUTES INCH MM DEGREE MINUTES LT. RT.
PAYSTAR (Cont.) FA-339 3 30 1/i6 1.59 LT. O 30 41/4 41/2
RT. 0 15
COF-5370 FA-231 3 30 1/16 1.59 LT. O 30 53/4 61/4
RT. 0 0
FA-232 3 30 1/16 1.59 LT. O 30 53/4 61/4
RT. 0 0
FA-233 3 30 1/16 1.59 LT. O 30 53/4 61/4
RT. 0
CONVENTIONAL
TRANSTAR FA-231 0 45 1/16 1.59 LT. O 30 53/4 61/4
RT. 0 0
FA-329 1 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-339 0 45 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-340 0 45 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-341 1 0 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
CO-TRANSTAR FA-231 1 15 1/16 1.59 LT. O 30 53/4 61/4
RT. 0 0
FA-329 1 30 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-339 1 15 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-340 1 15 1/16 1.59 LT. O 30 41/4 41/2
RT. 0 15
FA-341 1 30 1/16 1.59 LT. O 30 41/4 41/2
RT. O 15
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PS=Power Steering
MS=Manual Steering

FRONT ALIGNMENT SPECIFICATIONS
1979-1910

FRONT ALIGNMENT SPECIFICATIONS (LEFT HAVE DRIVE)

CHASSIS MODEL AXLE MODEL CASTER TOE IN CAMBER

Degree Minutes Inch MM Degree Minutes

FA-3 - FA-44 1979 0 0 3/32-5/16 1.59-7.94 1 0

Scout FA-3 - FA-44 1980 2 30 00-.20 00-5.08 0 30
Cargostar FA-74-FA-103 - FA-109 - FA-139 ALL AXLES ALL AXLES ALL AXLES

FA-309 - FA-329 - FA-339 3 30 1/8 3.175 LTO 30

RT O 15

FA-231 - FA-232 3 30 1/8 3.175 LTO 30

RT O 0

S-Series FA-64 - FA-78 2 30 00-.19 00-5.08 0 45

FA-71 - FA-73 2 0 1/16 1.59 LTO 30

RT O 15

FA-81 3 0 00-.19 00-5.08 0 45

FA-82 - FA-83 2 30 00-.30 00-7.62 0 15

FA-101 2 30 1/16 1.59 LTO 30

RT O 15

FA-109 (PS) 3 30 1/16 1.59 LTO 30

(MS) 2 30 RT O 15

FA-118 - FA-127 (PS) 3 30 1/16 1.59 LTO 30

(MS) 2 30 RT O 15

FA-139 (PS) 3 45 1/16 1.59 LTO 30

(MS) 2 45 RT O 15

FA-226 (PS) 3 0 1/16 1.59 LTO 30

(MS) 2 0 RT O 0

FA-231 - FA-232- FA-233 3 15 1/16 1.59 LTO 30

RT O 0

FA-309 - FA-329 (PS) 3 30 1/16 1.59 LTO 30

(MS) 2 30 RT O 15

FA-339 - FA-340 (PS) 3 45 1/16 1.59 LTO 30

(MS) 2 45 RT O 15

FA-341 (PS) 3 30 1/16 1.59 LTO 30

(MS) 2 30 RT O 15
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PS=Power Steering
MS=Manual Steering

FRONT ALIGNMENT SPECIFICATIONS

FRONT ALIGNMENT SPECIFICATIONS (LEFT HAVE DRIVE) (Cont'd)

1979-1910

CHASSIS MODEL AXLE MODEL CASTER TOE IN CAMBER
Degree Minutes Inch MM Degree Minutes
1853 FC FA-139 - FA-339 PS)3 45 1/16 1.59 LTO 30
(MS) 2 45 RTO 15
FA-342 2 43 1/16 1.59 LTO 30
RTO 15
Paystar FA-191 - FA-192 - FA-193 3 30 1/16 1.59 15
FA-194 - FA-195 - FA-196 3 30 1/16 1.59 0 45
FA-231 - FA-232 - FA-233 ALL AXLES ALL AXLES ALL AXLES
FA-237 - FA-238 - FA-239 3 30 1/16 1.59 LTO 30
RTO 0
FA-339 3 30 1/16 1.59 LTO 30
RTO 15
Conventional FA-231 0 45 1/16 1.59 LTO 30
Transtar RTO 0
FA-234 1 0 1/16 1.59 LTO 30
RTO 0
FA-329 1 0 1/16 1.59 LTO 30
RTO 15
FA-339 - FA-340 0 45 1/16 1.59 LTO 30
RTO 15
FA-341 1 0 1/16 1.59 LTO 30
RTO 15
COF-5370 FA-231 - FA-232 - FA-233 3 30 1/16 1.59 LTO 30
RTO 0
CO-Transtar Il FA-226 - FA-231 1 15 1/16 1.59 LTO 30
RTO 0
FA-234 1 20 1/16 1.59 LTO 30
RTO 0
FA-329 1 30 1/16 1.59 LTO 30
RTO 15
FA-339 - FA-340 1 15 1/16 1.59 LTO 30
RTO 15
FA-341 1 30 1/16 1.59 LTO 30
RTO 15

PRINTED IN UNITED STATES OF AMERICA

CTS-2696S Page 10




|
'Il TRUCK SERVICE MANUAL

SERIAL NOS.

FRONT ALIGNMENT SPECIFICATIONI (Cont'd.)

1979-1980

RIGHT HAND DRIVE
1980 PRODUCTION ONLY

KH 10001 AND UP = SPRINGFIELD
KG 10001 AND UP= FORT WAYNE

KC 10001 AND UP = CHATHAM

IMPORTANT

THE CAMBER SETTING FOR RIGHT HAND DRIVE VEHICLES IS THE SAME AS LEFT HAND
DRIVE EXCEPT THOSE LISTED BELOW. ALL OTHER SPECIFICATIONS ARE THE SAME
WHETHER RIGHT OR LEFT HAND DRIVE.

CHASSIS MODEL AXLE MODEL CAMBER
Deqgree Minutes

Cargostar FA-109 - FA-139 - FA-309 LTO 15
FA-329 - FA-339 RTO 30

S-Series FA-73 - FA-101 - FA-109 LTO 15
FA-309 - FA-339 RTO 30

Conventional Transtar FA-339 LTO 15
RTO 30

Paystar FA-339 LTO 15
RTO 30

PRINTED IN UNITED STATES OF AMERICA
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FRONT ALIGNMENT SPECIFICATIONS (Cont'd.)
1979-1980

KING PIN INCLINATION

KING PIN INCLINATION ON ALL AXLES IS 4 1/4 DEGREES LEFT AND 4 1/2 DEGREES RIGHT EXCEPT ON THE
FOLLOWING:

AXLE MODEL KING PIN INCLINATION (DEGREE)
LEFT RIGHT
FA-3 (1980) 9 9
FA-3 (1979) 81/2 81/2
FA-44 (1980) 9 9
FA-44 (1979) 81/2 81/2
FA-64 0 0
FA-78 0 0
FA-81 0 0
FA-82 8 8
FA-83 8 8
FA-191 0 0
FA-192 0 0
FA-193 0 0
FA-194 51/2 51/2
FA-195 51/2 51/2
FA-196 51/2 51/2
FA-226 5 3/4 6 1/4
FA-231 5 3/4 6 1/4
FA-232 5 3/4 6 1/4
FA-233 5 3/4 6 1/4
FA-237 5 3/4 6 1/4
FA-238 5 3/4 6 1/4
FA-239 5 3/4 6 1/4
FA-234* 0° 45' 0° 15'

*Top of King Pin Hole tilted outboard ir. 1-Beam.
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DESCRIPTION

The axle covered in this manual is a front driving
unit incorporating hypoid gears and spherical steering
knuckles. Driving torque from the axle shaft to the
wheels is transmitted by a drive flange bolted to the axle
shaft.
Complete Overhaul

1. Jack up truck until load is removed from the
springs and place floor jack under frame to safely
secure truck weight off axle.

2. Drain lubricant from housing.

3. Disconnect brakes.

4. Disconnect drag link from ball stud bracket.

5. Disconnect propeller shaft from pinion shaft
yoke.

6. Support axle on portable floorgck and remove
spring bolts.

7. Roll axle out from truck and position on
stationary floor jacks.

8. Remove tires and rims or disc wheels as
appropriate.

DISASSEMBLY
Differential

1. To remove differential carrier from axle housing
remove mounting nuts from carrier to axle housing
flange.

2. Use puller screws provided in carrier mounting
flange to start carrier from housing.

3. Support weight of carrier safely on roller type
floor jack or portable floor lift and roll jack and carrier
out from under truck.

4. Mount differential carrier in rebuild stand.

5. Remove cotter pins from bearing adjuster locks
and remove locks from bearing caps.

6. Match mark one differential bearing cap and leg
of carrier with punch or chisel to identify each for correct
reassembly.

7. Remove bearing cap bolts and take off the
bearing caps and bearing adjusters (Fig. 1).

i ,. Differential
. *  bearing cap

Differential
bearing cup

M Bearing
W adjuster

MT-1108

Fig. 1. Removing Differential Bearing Caps

Attach chain sling rom overhead hoist and lift
differential and drive gear assembly from the differential
carrier (Fig. 2). Tilt either the carrier or differential
assembly to allow drive gear to pass pinion radial
bearing. Place differential assembly on bench.

5

" L - g MT-1307
Fig. 2. Lifting Differential from Carrier
8. Match mark differential case halves with a
punch or chisel to assure correct alignment on
reassembling.
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9. Remove self-locking nuts from differential case
bolts and separate the case halves.

10. Remove differential spider, spider gears, side
gears and thrust washers from differential case halves.

11. If necessary to remove drive gear, carefully
center punch each rivet head on drive gear side and drill
through the rivet head with a drill .79 mm (1/32")
smaller than rivet body (Fig. 3). Use a punch to press
out remaining portion of rivet. Never use chisel to cut
off rivet heads or damage to dase might result.

DRIVE GEAR

RIGHT DIFFERENTIAL CASE  WRONG

M1-3208

Fig. 3. Drive Gear Rivet Removal
12. Take out pinion cage bolts which hold the cage
to differential carrier.
13. Obtain a brass drift and hammer and strike
against rear face of pinion shaft (Fig. 4) to start pinion
and cage out of carrier.

Pinion :'-h:‘n_f-tm

radial bearing w\\

B Pition shatc
face

Brass drift

Fig. 4. Loosening Pinion and Cage from Carrier

14. Remove the pinion and cage assembly from the
carrier (Fig. 5). Because of the weight of the pinion and
cage assembly make sure that parts are secured safely
while removing. Pinion and cage might be damaged if
allowed to fall.

L OIL SEAL
RETAINER

_ BEARING

' RS MT.130%.
Fig. 5. Removing Pinion and Cage Assembly

_ MT J.EIIDJ‘?%
Fig. 6. Removing Pinion End Nut
15. Mount the pinion and cage assembly in a heavy

duty vise and remove the pinion end nut as shown in
Fig. 6.
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16. Drive the pinion assembly from the companion
flange with a soft hammer. Do not allow pinion
assembly to fall.

17. Remove pinion cage "O" ring type seal (Fig. 7).

18. Tap pinion from cage and remove forward thrust
bearing.

19. Remove the thrust bearing spacer from the
pinion shaft.

20. If it is necessary to remove the rear thrust
bearing or the radial bearing from the pinion shaft,
remove these bearings with a suitable puller.

PINION. CAGE
OiL SEAL

3 N : S a-. e
THRUST BEARING
(FRONT}

PINION SHAFT
RADIAL BEARING

s ‘./ m 4487

Fig. 7. Removing Pinion Cage Oil Seal
CLEANING, INSPECTION AND REPAIR

Remove all dirt, old lubricant and gasket material
from components of the front axle. Immerse in cleaning
solvent and use a stiff brush if necessary. Bearings
should be cleaned separately in clean solvent and
special efforts taken to protect their finely machined
surfaces. If compressed air is used for drying, do not
spin bearings while drying .

Never use anything but brake fluid to clean
hydraulic brake cylinders.

Examine all bearings for roughness, damage to
wear by rotating each bearing slowly in the hand. If in
doubt as to bearing condition, replace. Ring gear, drive
pinion, differential pinions and any other gears should
be checked for damaged teeth, worn spots, or distortion.
Inspect differential case assembly for cracks, damage or
distortion. Make sure splined ends of axle shafts are
neither twisted or cracked. Shim packs should be of
uniform thickness. Discard thrust washers and obtain
new even when only slight wear is indicated. Always
use new gaskets. Hex nuts and capscrews with rounded
corners, all lockwashers, seals, pins and bushings
should be replaced.

REASSEMBLY
Differential

The principal adjustments made on the differential
carrier assembly are devised for establishing the proper
gear tooth contact and thereby obtaining a long wearing,
quiet running front axle. Fundamentally, there are five
adjustments to be covered and these are accomplished
as the differential carrier assembly is assembled. To
emphasize their importance these five steps or
adjustments are listed here as well as in the actual
assembly procedure. These adjustments are:

1. Preload the pinion bearings.
Establish the pinion nominal dimension.
Set gear lash.
Preload the differential bearings.
. Check the geartooth contact.

Refer to the exploded view (Fig.
reassembly differential carrier as follows.

1. Press rear thrust bearings (6) firmly against
shoulder of pinion shaft (12).

2. Press radial bearing (13) on stub end of pinion
shaft (12) and against pinion. Stake face of pinion
evenly in six places to secure radial bearing in place

(Fig. 9).

GIENANN

8) and
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-~
@OO\IG’U‘I#OONF—‘I&D

N
\,o 0 MT-17912

Fig. 8. Differential (Exploded View)
LEGEND FOR FIG. 8

Description Key
WASHER 19
BOLT, hex-hd. 20
RETAINER, pinion oil seal 21
SEAL, pinion oil (felt) 22
SEAL, pinion oil 23
BEARING, pinion cone 24
BEARING, pinion cup 25
SPACER, pinion bearing 26
SEAL, pinion bearing cage (cork) 27
CAGE, pinion bearing 28
SHIM, pinion bearing cage 29
GEAR SET, ring and pinion 30
BEARING, pinion pilot 31
ADJUSTER, differential bearing 32
LOCK, differential bearing adjuster 33
PIN, cotter

BOLT, bearing cap

CAP, bearing

Description
GASKET, differential carrier

CARRIER, differential
BEARING, Differential cup
BEARING, differential cone
BOLT, differential case
CASE, differential
WASHER

GEAR, differential side
SPIDER, differential
PINION, differential
WASHER, differential pinion
CASE, differential

SCOOP, ail

RIVET, ring gear

NUT, hex.
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- - & s i : MT.2508

Fig. 9 Staking Pinion Straddle Bearing

It is suggested that for locating punch positions
for staking, the end of the pinion be painted with
Prussian Blue and a circle be scribed on end of pinion
about 3.17 mm (1/8") in from the pinion circumference.
When staking the bearings be careful to make the depth
of the indentations or stake points uniform, otherwise
bearing may be damaged. Deep punch or stake marks
are not necessary. Apply the staking operation at
opposite sides of the pinion end until all stake points are
obtained. Where special staking tools are available,
they can be used, otherwise the use of a blunt or round
nosed punch is satisfactory.

3. If bearing cups (7) have been replaced, press new
cups firmly against shoulders of pinion cage (10).

4. Prelubricate the bearings with gear lubricant.

5. Position spacer (8) on pinion shaft and against rear
thrust bearing.

6. Insert pinion and rear thrust bearing (6) in pinion
cage.

7. Mount pinion and cage in arbor press and place pre-
lubricated front thrust bearing (6) on pinion shaft. Press
bearing firmly and squarely against spacer.

Pinion Bearing Preload

Pinion bearing preload is established by
selecting the correct size spacer (8) located between the
two pinion thrust bearings and tightening pinion end nut
to the specified torque (see "TORQUE CHART").

8. Temporarily assembly the pinion, cage and

flange assembly, less oil seal and retainer. Clamp the
assembly in a vise to hold the companion flange.
Tighten end nut to specified torque.

9. The pinion cage should be rotated while tightening
the pinion to seat and align the bearings. Rotation of
the pinion is important. Otherwise a false condition of
bearing load could exist. The bearing rollers must be
seated against the face of the bearing cone (Fig. 10).

CLEARANCE

ROLLER AGAINST
FACE OF CONE

CORRECT INCORRECT

MT-8537

Fig. 10 Pinion Bearing Roller Position

10. To measure bearing preload, wrap a strong cord or
soft wire about the pinion cage and attach end to spring
scale (Fig. 11). Read scale only while cage is rotating.
Compare this scale reading with the figure shown in
"SPECIFICATIONS".

CORD OR SOFT WIRE
WRAPPED AROUND
 PINION CAGE

4 i

Fig. 11 Measuring Pinion Bearing Preload

11. When preload does not agree with
"SPECIFICATIONS", bearing load may be increased by
installing a thinner spacer or decreased by using a
thicker spacer. Determine spacer thickness using a
micrometer (Fig. 12) and make a new selection
accordingly. Closer adjustment may be obtained by
working spacer to desired thickness, using emery cloth
on a flat surface.
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12. Wash spacer clean of emery cuttings before
installing on pinion.

' Fig.”12 easuig ceickss -
13. After pinion bearing preload is established good
practice would be to check bearing roller ends to see
whether they are in contact with bearing cone face. Use

a feeler gauge ribbon. There must be no clearance at
ends of rollers (Fig. 11).

Check pinion end nut for correct torque and install cotter
pin.

Pinion Nominal Dimension

To establish pinion nominal dimension which is
the distance from the face or finished end of the
installed pinion to the centerline of the ring gear or cross
shaft, proceed as follows.

Fig. 13 Locating Step Plate Iamp

14. Install pinion, cage and bearing assembly in
differential carrier. Obtain step plate clamp assembly
from SE-1065 Pinion Setting Gauge set and attach it to
differential carrier flange, locating step plate clamp
screw over center of pinion (Fig. 13).

15. Install step plate under clamp screw and tighten
screw to hold step plate securely in position (Fig. 14).

-“'Fig. 14 I'nstaIIingS p Plate

16. The step plate is necessary to project the face of
the pinion where it can be measured by the gauge which
is on the centerline of the drive gear.

Be certain lugs on step plate straddle the
bearing staking indentations on end of pinion.

17. Mount assembled SE-1065 gauge in bearing bores
of carrier (Fig. 15). See "SPECIFICATIONS" for
correct disc size.

Fig. 15 Assembled Gauge in Position

18. Make certain that bearing bores are clean and free
of nicks and burrs. Adjust micrometer so it is directly
over end at a 90 degree angle to step plate.

CTS-2658S Page 8
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19. Run micrometer thimble down to measure distance
between center of ring gear and step plate. Make a note
of this reading along with the nominal dimension given
in "SPECIFICATIONS". Locate on pinion the etched
marking which indicates variation from zero cone
setting. If it is a minus figure, subtract it from specified
dimension, and if a plus figure, add it to specified
dimension. Results of calculation will provide the
corrected pinion nominal dimension to which pinion
must be set. Comparison of corrected nominal
dimension with the actual or measured dimension
indicates amount of change necessary for correct pinion
position. It may be necessary to add or remove shims
between cage and differential carrier to provide correct
pinion nominal dimension.

20. Remove gauge and prepare to install ring gear and
differential carrier in differential housing.

21. If drive gear was removed from case, rivet gear to
case flanged half.

When reinstalling ring gear, it is suggested that
Riveting Jig SE-1575 be used. This special tool is
designed for use with either hydraulic or mechanical
press equipment. Rivet pressures for ring gear
installation should be in accordance with those given in
"SPECIFICATIONS" .

22. Apply axle lubricant to differential case inner walls
and all other component parts.

23. Place thrust washer (25) and side gear (26) in
flanged half of case together with spider (27), pinion
gears (28) and thrust washers (29).

24. Install opposite side gear and thrust washer in
differential case plain half (24).

25. Align the match marks and join the two differential
case halves. Draw assembly together with four equally
spaced bolts (23) and nuts (33).

26. Check assembly for free rotation of side gears and
pinions and if satisfactory, install remaining differential
case bolts. Tighten to torque specified in "TORQUE
CHART".

27. Differential bearings (22) are installed by
pressing them squarely onto differential case
halves.

28. Prelubricate differential bearings with

axle lube and place bearing cups (21) over

bearings. Attach chain sling to differential assembly and
install in carrier.

29. Place bearing adjusters (14) in carrier and turn hand
tight against bearing cups (21).

30. Observe match marks on bearing caps and install
caps onto legs of differential carrier (20).

31. Install bearing cap bolts(17) and washers. Tighten
to specified torque. (See "TORQUE CHART") .

32. Tighten bearing adjusters (14) alternately until all
end play is eliminated. Rotate differential while
tightening.

Gear Lash

33. A special effort should be made to set the backlash
between pinion and ring gear to the same amount as
was originally built into them .15-.30 mm (.006" to
.012"). Generally the amount of backlash is stamped or
etched on the ring gear. When installing new gears,
backlash is measured with a dial indicator mounted on
differential housing (Fig. 16). To adjust the backlash
move the ring gear toward or away from the pinion.
This is done by backing off one adjusting ring and
advancing the opposite ring the same amount.

s o } MT-
Fig. 16 Setting Correct Backlash
34. When original gear and pinion sets are being
reinstalled, the wear pattern of the gear teeth must be
considered in, the backlash adjustment. Gears that
have been in service for long periods form running
contacts which should not be greatly changed. If, in
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checking backlash, the amount measured is in excess of
the amount shown on the ring gear, the lash may be
reduced only in the amount that will avoid overlap of the
worn tooth section (Fig. 17). A slight overlap at the
worn section will cause gear operation to be noisy and
rough.

P
WORN SECTION PINION TOO DEE

OF RING GEAR IN RING GEAR
~—\ ——

=

\)

S~

RING GEAR OVERLAP
CORRECT INCORRECT
MT-8540

Fig. 17 Correct and Incorrect Lash Adjust-
ment where worn Gears are Reinstalled

Differential Bearing Preload

35. To set the bearing preload, mount dial indicator at
side of ring gear (Fig. 18). With the bearing capscrews
loosened to permit bearing movement, loosen adjusting
nuts only enough to notice end play on indicator.

36. While gear is held in .000" end play and before
loading bearings, check gear for runout by revolving ring
gear. If runout exceeds 20 mm (.008"), remove
differential and check for cause.

37. Tighten both adjusting nuts from .000" end play to
preload the differential bearings (see
"SPECIFICATIONS").

38. Tighten bearing cap, capscrews or stud nuts to
specified torque (see "TORQUE CHART").

39. Recheck gear lash to make certain that the lash
setting has not been changed.

Fig. 18 Adjusting Beari Preloa
40. Install adjusting rings locks and cotter pins.
Gear Tooth Contact

41. Apply oiled red lead lightly to the hypoid gear teeth
(Fig. 19).

Fig. 19 ainting Gear Teeth for Obtaii
Tooth Contact Impressions

42. When the pinion is rotated, the red lead is squeezed
away by the contact of the teeth, leaving bare areas the
exact size, shape and location of the contacts (Fig. 20).

43. Sharper impressions may be obtained by applying a
small amount of resistance to the gear with a flat steel
bar and using a wrench to rotate the pinion. When
making adjustments, check the drive side of the gear
teeth. Coast side should be correct when drive side is
correct. Generally, coating approximately

CTS-2658S Page 10
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twelve teeth is sufficient for checking purposes

44. With adjustments properly made, a correct tooth
contact similar to that shown in Fig. 20, will be secured.
The area of contact starts near the toe of the gear and
extends about 62 1/2 per cent of the tooth length. This
adjustment results in a quiet running gear and pinion set
which, because the load is distributed over the teeth
within the proper area, will deliver all the long service
built into it.

45. When checking paint impressions on gear teeth of
an axle under heavy load, the impressions usually
spread out somewhat longer than the patterns obtained
from a bench test. This can be considered as normal.
Ring gears when mounted should show a bearing toward
the toe or small end of the tooth, but never at the heel or
large end. The reason being that it is practically
impossible to make gears and gear mounting so rigid
that no deflection will occur when full torque is applied.
This deflection causes the bearing to approach the heel
of the tooth. When gears are adjusted so that the
bearing is toward the heel of the tooth, it results in a
concentration of load on the top corner of the heel and
breakage will follow.

INSTALLATION
Differential Carrier

46. Using chain sling and overhead hoist, move
differential carrier assembly from rebuild stand to roller
type floor jack.

47. Place a new carrier to housing gasket C19) on
differential carrier (20) and roll carrier into position on
the axle housing. Install the housing bolts and
lockwashers and tighten to specified torque (See
"TORQUE CHART").

rf

4
4

DRIVE COAST
PROPER TOOTH CONTACT

A
4

DRIVE COAST
TOO MUCH TOE BEARING

%
4

DRIVE COAST
TOO MUCH HEEL BEARING

%
4

DRIVE COAST
BEARING TOO LOW

A
4

DRIVE COAST
BEARING TOO HIGH

3
4

DRIVE COAST
CROSS BEARING 41 3010

Fig. 20 Tooth Contact Impressions
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AXLE END DISASSEMBLY 3. Remove retaining ring half (halves) mounting
(Wheel, Hub, Drum and Brake Group Removed) bolts and lockwashers from back side of
trunnion housing (Fig. 3

Trunnion Housing Disassembly

1. Slide spindle off Trunnion Housing Studs,
(retaining nuts removed when disassembling
brake group). See Fig. 1.

Fig. 3 Removing Retaining Ring Half
(Halves) Mounting Bolts

4, Remove retaining ring halves, split ring retainer,
seal with spring, steering ball felt, flange and
gasket from back side of trunnion housing (Fig.

Fig. 1 Removing Spind.le - 4).
2. Remove axle shaft and universal joint assembly o
from axle housing (Fig. 2).

Care should be taken not to damage axle
shaft oil seal in end of axle housing when
removing axle shaft.

Fig. 4 Trunnion Housing Seals and

Retainers
: . e R 5. Loosen both upper and lower trunnion cap
Fig. 2 Removing Axle Shaft and Universal retaining nuts. Remove bottom cap mounting
Joint Assembly nuts and lockwashers only at this time.

CTS-2658S Page 13
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6.

~ Fig. 5 Trunnion Cap Retaining Nuts

____6). Retain and mark shim pack for reassembly.

Fig. 6 Trunnion Cap and Shim Pack

Remove lower trunnion cap and shim pack (fig.

7.

10.

' 'ig. Rébving Trunnion Housin

The lower trunnion bearing will lay loose on
bottom of trunnion housing when lower trunnion
cap is removed. Remove lower trunnion
bearing by pulling trunnion housing away from
axle housing to provide access to bearing as
shown in Figure 7.

Remove trunnion housing from axle housing by
tilting bottom of trunnion housing out and pulling
housing upward (Fig. 7).

The upper trunnion housing bearing will lay
loose on upper bearing race of axle housing end
when trunnion housing is removed. Remove
upper trunnion bearing.

Place trunnion housing on workbench and
remove upper trunnion cap retaining nuts
(previously loosened), lockwashers, trunnion
cap and shim pack.

On trunnion housings equipped with steering
arms, remove steering arm retaining nuts
exposing tapered dowels shown in Figure 8.
Tapered dowels will be used with steering arms
only.

To remove tapered dowels, work the steering
arm back and forth until enough of the dowels
are exposed to allow dowels to be gripped with a
pliers or other suitable tool.

With tapered dowels removed, pull steering arm
off of mounting studs and upper trunnion pin
(Fig. 9).

Remove upper trunnion cap shim pack. Retain
and mark shim pack for reassembly.

CTS-2658S Page 14
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Fig. 8 Tapered Dowels

UPPER TRUNMION PIN
u

. sp:;'mn«.:u
i ™ o MTrTEs
Fig. 9 Steering Arm Removal

It is not necessary to remove the upper trunnion
pin upon trunnion housing disassembly.
However, if so desired the upper trunnion pin
may be tapped from its bore by working through
the trunnion housing rear opening.

Axle Shaft and Universal Joint Disassembly

1. Place axle shaft in a vise equipped with soft
jaws. Grasp shaft end of universal

joint and pull while rapping back side of joint
with a soft faced hammer (see Fig. 10).

BOFT FACKD rA MAER ¥ i

MT-17788
Fig. 10 Axle Shaft and Universal Joint
Disassembly

Remove lock ring from axle shaft end and
discard. A new lock ring should always be used
on reassembly.

Place universal joint in a vise equipped with soft
jaws with outer race bell upward.

Tilt inner race in outer race until one ball can be
removed, continue this procedure until all balls
are removed. A soft faced hammer may be
used to aid inner race movement. See Fig. 11.

LRVIRBAL JOINT
OUTTR AACE BELL

MT1TTAT

Fig. 11 Removing Universal Joint Balls

Roll universal joint cage at a right angle to
universal joint outer race bell with
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the two elongated openings in cage aligned with
opposite teeth of outer race bell (Fig. 12). Lift cage and
inner race from outer race bell.

Fig. 12 Removing Cage and Inner Race

4, To separate inner race from cage turn inner
race at right angle to cage, align notched tooth
of inner race with elongated opening in cage,
and roll inner race out of cage.

Cleaning and Inspection

Remove all dirt, old Ilubricant and gasket
material from all components. Immerse in cleaning
solvent and use a stiff brush if necessary. Bearings
should be cleaned separately in clean solvent and
special efforts taken to protect their finely machined
surfaces. If compressed air is used for drying, do not
spin bearings while drying.

Examine all bearings for roughness, damage or
wear by rotating each bearing slowly in the hand. If in
doubt as to bearing condition, replace.

Inspect axle shaft and universal joint assembly
for seizure, broken or chipped balls, broken splines or
other damage Inspect spindle bushing for out of round
condition caused by wear or corrosion, scoring or
roughness in spots.

Inspect axle shaft oil seal for evidence of wear
or damage.

Inspect for evidence of wear due to improper
drive flange shim size. Wear on the interior surface of
ball end of axle housing and on edge of ball joint bell
housing indicates

the use of too thin a shim, allowing contact between the
two. If shim is too thick, the spindle bushing will show
excessive wear.

Oil Seal and Bearing Replacement

1. To replace axle shaft oil seal (Fig. 13) pry out
old seal from bore of axle housing and discard.
Install new seal. Seal must contact
counterbore.

Fig. 13 Axle Shaft Oil Seal

2. To remove upper and lower trunnion bearing
cups, drive cups out of axle housing bores with
a driver and brass drift inserted through the
opposite bore (Fig. 14).

When installing new trunnion bearing cups care
should be taken not to nick or scar bearing
mating surface of cup.

Cups and bearings should be replaced as
a matched set.

3. To remove spindle bushing (Fig. 15) insert
puller in bushing bore and extract old bushing
and discard.

Install new bushing in bore. Bushing must
contact counter bore.
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i

 uppeR TRUNNION
| BEARING CUP

e

Fig. 16 Assembling Inner Race and Cage

2. Align elongated openings of cage with opposite
teeth of outer race bell and lower inner race and
cage assembly into outer race bell (Fig. 17).

LOWER THUNNION ﬂnam_wr S
s ; MT17790
Fig. 14 Removing Trunnion Bearing Cup

M-S

Fig. 17 Assembling Inner Race, Cage
and Outer Race Bell

: . 3. Tilt inner race in outer race until one ball can be
e inserted, continue this procedure until all balls
RS are inserted. Prelubrication of components and
a soft faced hammer may be used to aid inner

Fig. 15 Spindle Bushing race movement.

Axle Shaft and Universal Joint Assembly 4, Install new lock ring on axle shaft end and place
axle shaft in a vise equipped with soft jaws.
1. Assemble inner race and cage by indexing See Fig. 18.
notched tooth of inner race with elongated
opening in cage and rolling inner race into cage.
See Fig. 16.
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Fig. 18 Axle Shaft Lock Ring
Place universal joint on top of axle shaft index
end of axle shaft in splined inner race. Tap end
of universal joint shaft with a soft faced hammer
to collapse lock ring, securing assembly. See

i. 19.

Fig. 19 Assembling Axle Shaft and Universal Joint

6. Pack universal joint bell with lubricant.

Trunnion Housing Assembly

1.

Using original shim pack install upper trunnion
cap. Torque retaining nuts to 81 to 95 Newton
Meters (60 to 70 ft.lbs). On trunnion housings
equipped with steering arms, install tapered
dowels before installing lockwashers and
retaining nuts. Torque retaining nuts to 81 to 95
Newton Meters (60 to 70 ft.Ibs.).

Refer to Fig. 8.

Lubricate trunnion bearings thoroughly.

of axle housing end. Lower trunnion housing
into place on axle housing end indexing upper
trunnion pin with upper trunnion bearing.

Place lower trunnion bearing in bottom of
trunnion housing and align with lower bearing
cup. Using original shim pack install lower
trunnion cap. Torque retaining nuts to 81 to 95
Newton Meters (60 to 70 ft.lbs.).

Fig. 20 Checking Bearing Adjustment
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4. Check trunnion bearing adjustment by placing a

torque wrench on trunnion cap or steering arm
retaining nut and swinging trunnion housing.
Torque should be 11 to 20 Newton Meters (8 to
15 ft. Ibs.). To increase torque, remove shims,
to decrease torque, add shims. See Fig. 20.

Install gasket, flange, steering ball felt, seal with
spring, split retainer ring and retaining ring
halves on rear of trunnion housing. See Fig. 21
for correct order or component installation.

Install retaining half (halves) lockwashers and
mounting bolts. Torque mounting bolts to 14 to
20 Newton Meters (10 to 15 ft Ibs.).

Install axle shaft and universal joint assembly in
axle housing indexing splined end of axle shaft

Fig.

with side gear of center unit (Fig. 22). When
installing axle shaft and universal joint assembly
care should be taken not to damage axle shaft
oil seal.

Slide spindle over universal joint shaft and on to
trunnion housing studs.

Fill axle housing end with lubricant through
grease zerk located behind trunnion housing on
top center of exposed portion of steering ball.
Axle end assembly is now complete. Spindle is
retained to trunnion housing by brake group
retaining nuts upon brake group reassembly.

B

22. Axle Shaft and Universal Joint Ass

i

embly
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SPECIFICATIONS

IH Model FA-64
FA-78
IH Cod 02064
02078
Pinion:
Drive Hypoid
Nominal Dimension 82.6 mm (3.2530")
SE-1065-9 Disc D (2)
Cage Rotating Torque (Ibs.) 2.7-7.7 Kg (6-17 Ibs.)
Differential
Bearing Preload 1 Notch Each Side
Housing:
Lubricant Capacity 8.2 Liters (17.8 Pints)
Serial Number Location On Bolt Circle of Differential
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(Torque figures based on bolts and nuts that are cleaned and oiled.)

Pinion Shaft End Nut
Pinion Cage to Carrier Bolt
Carrier to Housing Bolt
Differential Case Bolts
Bearing Cap to Carrier

Trunnion Cap and Steering Arm to Trunnion
Housing Stud

Trunnion Cap and Steering Arm to Trunnion
Housing Stud Nut

Seal Retainer Half to Trunnion Housing Bolt
Spindle to Trunnion Housing Stud

Spindle to Trunnion Housing Stud Nut
Drive Flange to Hub Assy. Stud Nut

Tie Rod Clamp Bolt

Wheel Bearing Adjusting Nut

TORQUE CHART

Newton Meters

(Ft. Lbs.)

Millimeter (Inch)
11 mm (7/16 in.) Rivet
13 mm (/2 in.) Rivet
16 mm (5/8 in.) Rivet

For type of lubricant, refer to LUBRICATION CTS-2412.

441 N-m

136 to 163 N-m

47 to 61 N-m

109 to 122 N-m

203 t0 217 N-m

95 to 109 N-m

81 to 95 N-m

14 to 20 N-m

41 to 54 N-m

34 to 47 N-m

68 to 81 N-m

88 to 109 N-m

Tighten inner adjusting nut to 271 to 339 N-m (200 to
250 ft. Ibs.) then back off 1/8 to 1/6 turn and bend tab to
lock nut in place. Install outer locknut and tighten to 271
to 339 N-m (200 to 250 ft. Ibs.) and bend tab to lock nut

in place.

RIVET PRESSURES

Megagrams
16 to 18 Mg
18 to 23 Mg

41 to 45 Mg

LUBRICATION

(325 ft.Ibs.)

(100 to 120 ft.Ibs.)
(35 to 45 ft.lbs.)
(80 to 90 ft.lbs.)

(150 to 160 ft.Ibs.)

(70 to 80 ft.lbs.)

(60 to 70 ft.lbs.)
(10 to 15 ft.lbs.)
(30 to 40 ft.lbs.)
(25 to 35 ft.lbs.)
(50 to 60 ft.lbs.)

(65 to 80 ft.lbs.)

(Tons)

(18 to 20 tons)
(20 to 25 tons)

(45 to 50 tons)
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INTRODUCTION
The front axles covered in this section are I-beam type,
non-driving units.

Figure 1 illustrates the steering knuckle outlined in this
section.

CAP (UPPER & LOWER)

e
N - —,
\
BUBSHING ( ||” /-—-J
4 \L___‘;lll -
MHius
i xay
: [
KinG Py
! BEARING
tal
4 A
BUSHING —
»
N I-08AM

LUBRICATOR (UPPER & LOWER)

MT-20683

Fig. 1. Steering Knuckle with Thrust Bearing
- Bolted on Cap - Lubricator in Each Cap.

KING PIN LOOSENESS (CHECKING)

As a means for providing service personnel with the
simplest method for checking king pin looseness, it has
been determined that the use of camber gauge SE-
1417-1 is the most desirable. Instructions for the use of
the camber gauge in this particular operation are as
follows:

1. Raise the front wheels off the floor and support
the axle at the outer ends so it cannot rock.

IMPORTANT

Adjust front wheel bearing if needed.

2. Apply brake. Use pedal jack to hold brake
application and lock front wheels.

3. Install camber gauge and measure camber
while rocking the wheel at top and bottom.

4. If the camber changes 1/4 degree or more,
replace the king pin bushings (and king pin if
needed). Check fit of king pin in I-beam.

THRUST BEARING

Steering knuckle thrust bearings, located between the
knuckles and lower faces of the 1-beam, support the
entire front end load (see Figure 1).

The end play must be kept within proper limits to
prevent excessive wear. Shims to correct this condition
are used (for limits see SPECIFICATIONS).

KING PIN BUSHING REPLACEMENT

Bronze Bushings

1. Remove grease caps.

2. Remove the spindle nut cotter keys, locking
nuts, and washers.

3. Remove the wheels, inner bearings and grease
retainers from the spindle.

4. Remove the dirt shield screws and shields.

5. Remove the bolts holding the brake backing
plate assemblies to the steering knuckles. Lay
the assemblies back over the ends of the axle I-
beam.

6. Remove the draw keys holding the king pins.

7. Remove the cap and o-ring from top and bottom
of steering knuckles.

8. Drive out the king pin.

9. Remove steering knuckles, thrust bearings and
any spacer shims present.

10. Clean all parts thoroughly in cleaning solvent.
Examine the steering knuckle carefully for any
indication of damage, cracks or imperfections
which might cause early failure. Replace any
knuckle which is not in good condition.

11. Remove the old bushings using an arbor or drift.

12. Press new bushings into steering knuckle.

13. Line ream or wet hone new bushings to finished
size as shown in SPECIFICATIONS. Service
operations are using the power-driven, wet-type
hone equipment, SE-2118 when sizing steering
knuckle bushings.
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If a reamer is used, it should be equipped to pilot in one
bushing while reaming the other, or be long enough to
ream both bushings at the same time.

14. Install the steering knuckles, thrust bearings,
spacer shims as required, and king pins.
Lubricate the king pins at installation to assure
initial lubrication of parts.

15. Install the king pin draw keys and tighten
securely. The draw key nut and lock washer
should be located on the front side of the axle.
The draw keys should be inspected occasionally
to assure tightness. If one becomes loosened,
the king pin hole as well as the draw key hole
will become worn and will require replacing or
machining of the I-beam to an oversize
dimension for application of oversize king pins.

16. Install cap and o-ring in the top and bottom of
the steering knuckles.

17. Place the brake backing plates in position;
install and tighten bolts.

18. Install the dirt shields and retaining screws.

19. Clean and repack the front wheel bearings.

20. Install new grease seals.

21. Install wheels, spindle nuts and adjust wheel
bearings.

22. Install grease caps.

23. Lubricate king pin bushings.

LUBRICATION
For type lubricant, refer to CTS-2412.
TIE RODS

The tie rods are of three-piece construction, consisting
of a tie rod and two rod end assemblies. The ends are
threaded to the rod and locked with clamp bolts. Right
and left hand threads are provided for toe-in adjustment.
Tension on ball stud in the rod ends is self-adjusting and
requires no attention in service other than periodic
inspection to see that the ball studs are tight in the
steering knuckle arms.

Fittings are provided for periodic lubrication on some
types of tie rod ends. Where no fittings are used, the tie
rods have been lubricated at assembly and no further
lubrication is necessary.

CAUTION

When tie tod, drag link or power
steering linkage ends are replaced, they
must be threaded into the tie rod
sufficiently so that when the clamp is
applied, the clamping action will be
directly over the threads on the ball joint
end. Be sure that the end is in far
enough (past the clamp) to provide
adequate clamping and the bolt in the
clamp is installed next to (over) the slot
in the tie rod. Fig. 2 illustrates a typical
tie rod design for these axles.

TIE ROD TIE ROD END

TIE ROD END EXTENDS BEYOND

CLAMP ON TIE ROD
MT-5334

Fig. 2. Typical Tie Rod
DRAG LINK

This type of drag link requires very little care other than
periodic lubrication and occasional inspection to make
sure that it is properly adjusted (Fig. 3).

Adjustment is made by removing cotter pin and turning
adjusting plug in the desired direction. To adjust for
wear, turn adjusting plug in until it is tight, then back off
to first cotter pin hole. Insert a new cotter pin of the
correct size and bend ends over securely. Drag link
should not be adjusted too tightly, otherwise steering will
be affected. The spring is merely to accommodate wear
and is not intended to act as a cushion against shock.

3
N

R
24

o LN

I RN

rrr s sy

Fig. 3. Cross Section of Drag Link
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SPECIFICATIONS

IH Model (IH Code)

FA-71 (02071)
FA-73 (02073)
FA-74 (02073)
FA-101 (02101)
FA-103 (02103)

Knuckle Pin Bushing
Diameter

34.58 mm (1.3615")
34.54 mm (1.3600")

Knuckle Pin Diameter

34.51 mm (1.3587")
34.50 mm (1.3582")

Knuckle Pin Length

20.24 cm (7.97")

I-Beam Bore Diameter

34.56 mm (1.3607")
34.54 mm (1.3597")

Steering Knuckle Thrust Bearing-to-Lower Face of
I-Beam Clearance (All Axles) Inclusive:

On Bench

Under Load

.127 to .254 mm (.005 to .010")

127 to .381 mm (.005 to .015")

CTS-2747S Page 4
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TORQUE CHART

LOCATION SIZE TORQUE
Ft-Lb N.m
No.
Diameter Threads Minimum Minimum
Tie Rod End Nut 9/16 18 40 54
5/8 16 60 81
5/8 18 60 81
Y 16 90 122
7/8 14 150 203
1 14 250 339
1-1/8 12 300 407
Minimum Maximum Minimum Maximum
Tie Rod Clamp Bolt 5/16 24 10 14 14 19
3/8 24 20 25 27 34
7/16 20 25 30 34 41
e 20 40 50 54 68
5/8 18 40 50 54 68
Steering Arm Ball Nut 5/8 16 60 81
5/8 18 60 81
Y 16 90 122
7/8 14 150 203
Steering Arm Nut & 718 14 150 203
Tie Rod Arm Nut 1 14 250 339
1-1/8 12 300 407
1-1/4 12 350 475
King Pin Draw Key Nut 15 20 20 27
IMPORTANT

If cotter pin cannot be installed after attaining
minimum torque, tighten to next position. Do

not back off.

Torque specified is for taper and threads which
are clean and oil free.
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INTRODUCTION

The front axles mentioned herein are the heavy duty I-
beam type.

An "l-beam" type center section machined from heat
treated steel forging is used for these axles. Spring
pads are integral with the "I-Beam".

DISASSEMBLY

WHEEL AND HUB REMOVAL

1. Raise front end of vehicle so that tires clear
floor. Block up securely at this position and
remove jacks. (Do not attempt to disassemble
or perform axle repair with vehicle supported by
jacks only.)

2. Two types of wheel bearing adjusting nut lock
arrangements are used on the axles covered in
this section. Removal of these are as follows:

a. Bend-Over Type Locking Washer

Remove grease cap and gasket. Bend
locking washer to release outer lock nut
and inner wheel bearing adjusting nut.
Remove outer nut, locking washer and
inner adjusting nut from steering knuckle
spindle. Always install new locking
washer during reassembly.

b. Dowel and Perforated Ring Type

Locking Washer 6. Lift off the knuckle assembly, thrust bearing and

Remove grease cap and gasket. Remove
outer lock nut, locking washer perforated
lock ring and doweled wheel bearing
adjusting nut from steering knuckle
spindle.

3. Remove the outer wheel bearing cone.

4. Remove the wheel and hub assembly.

STEERING KNUCKLE REMOVAL

1. Remove wheel and hub.

2. Disconnect tie rod and drag link. Knuckle pins
may be removed from the bottom of the knuckle
where adequate clearance is provided.

3. Remove the cap and o-ring from top and bottom
of steering knuckle Fig. 1.

4. Remove the knuckle pin draw key.
5. Tap out the knuckle pin by use of a bronze drift

(Fig. 2).

spacing (Fig. 3).

Fig. 2
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REASSEMBLY

STEERING KNUCKLE BUSHING INSTALLATION
As a means for providing service personnel with the
simplest method for checking king pin looseness, it has
been determined that the use of camber gauge SE-
1417-1 is the most desirable. Instructions for the use of
the camber gauge in this particular operation are as
follows:

1. Raise the front wheels off the floor and support

the axle at outer ends so it cannot rock.

2. Adjust front wheel bearings.
3. Apply brake. Use pedal jack to hold brake
application and lock front wheels. 5
4. Install camber gauge and measure camber
while rocking the wheel at top and bottom.
5. If the camber changes 1/4 deg. or more,
replace the king pin bushings (and king pin, if
needed). Check fit of king pin in "I-beam".
Phosphate pin has a clearance of .02032 to
.05842 mm (.008 to .0023 inch).

Never replace king pins or king pin bushings which are
within limits shown in specifications.

To install bronze bushings, proceed as follows: 6.
1. Remove present bushings from knuckle.
2. Remove any nicks or burrs from knuckle bore
and polish with medium grit abrasive.
3. Press in new steering knuckle bushings.

IMPORTANT .
Since these front axles employ lip type
seals in the axle king pill bore to retain
lubricant and prevent the entrance of
dirt and water, observe the following.

Q By

-BEAM

MT-21539

Fig. 4

In most instances the lower seals will be
discarded when a new repair kit is being
installed. If the clearance between the upper
face of the axle end and lower face of upper
steering knuckle pin boss exceeds .381 mm
(.015 inch) shims are available in various
thicknesses to take up this clearance. However,
if the stack-up of shims is in excess of 1.194
mm (.047 inch). these shims can be removed
and the lower seal installed and still hold the
clearance within the desired .381 mm (.015
inch) tolerance.

Line ream or hone new bushings to size shown
in SPECIFICATIONS. An SE-2218 hone may
be used to size bushings.

If a reamer is used, it should be equipped to
pilot in one bushing, while reaming the
remaining one, or be long enough to ream both
bushings at the same time.

After the reaming or honing operation is
completed, the bushings and steering knuckles
must be thoroughly cleaned of all dirt and
shavings before king pin is installed.

For best results, the use of steam cleaning equipment is

4. In Fig. 4 the upper knuckle bushings must be
installed in such a manner as to permit
installation of the upper seal. When replacing
the bushings the upper bushing should be
pressed into the knuckle so that the upper end
of the bushing is 6.35 mm (.23 inch) from the
upper face of the knuckle. This 6.35 mm: (.23
inch) dimension at the upper end will assure
there is space for installation of the upper seal.

preferred.

KING PIN INSTALLATION

IMPORTANT

Before installing the king pin, lubricate
inside of bushing and outside of king pin
with IH 251 HEP grease or equivalent
NLGI No. 2 multipurpose lithium grease
to provide initial lubrication.

Make certain that knuckle pin hole in axle center
is clean and dry.
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Position and support the steering knuckle
assembly on the axle center.

Slide the thrust bearing between the lower face
of axle center and lower steering knuckle yoke
(Fig. 5). Thrust bearings that are not marked
"top" to indicate upper installation position must
be positioned with retainer lip down.

Fig. 5
Align the steering knuckle yoke holes with axle
center and thrust bearing holes.

Place a jack under the lower side of steering
knuckle yoke and raise knuckle so that all
clearance is taken up between lower yoke,
thrust bearing and lower face of axle center end.

Check the clearance between the top face of
upper axle center end and lower face of upper
knuckle pin boss. Shims are available in
various thicknesses to provide a desired
clearance of .508-.1270 mm (.002005 inch), Fig.
6.

Fig. 6
Install draw key as follows:
Install draw key with threaded end of key to front
side of axle, Fig. 7.
Torque draw key nut to 75-88 Newton Meters or
55-60 Ft. Lbs.
After initial torquing, rap unthreaded end of draw
key sharply with a hammer.

4. Retorque draw key nut.

KinNG PN

O 377

-BEAM

MT-21547

-

CAPS AND O-RINGS

Fig. 7

1. Install the cap and o-ring.
Reinstall tie rod ends into the steering arms and
tighten the nuts to the correct torque
specification. Then install the cotter pin. (Refer
to TIE ROD ENDS for replacement of tie rod
ends.)

Reinstall brake components.

Clean and repack the front wheel bearing. Then install
the bearing in the hub assembly using new grease seals.

Assemble the hub and bearings on the spindle being
careful not to damage the oil seals or bearings. Adjust
wheel bearings referring to WHEEL BEARING
ADJUSTMENT. Then install wheel grease caps.

TIE ROD ENDS

The tie rods are of three-piece construction, consisting
of a tie rod and two rod end assemblies. The ends are
threaded to the rod and locked with clamp bolts. Right
and left hand threads are provided for toe-in adjustment.
Tension on ball stud in the rod ends are self adjusting
and require no attention in service other than periodic
inspection to see that ball studs are tight in the steering
knuckle arms.

Fittings are provided for periodic lubrication on some
types of tie rod ends. Where no fittings are used, the tie
rods have been lubricated at assembly and no further
lubrication is necessary.

CTS-2748S Page 4
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CAUTION

When tie rod, drag link or power
steering linkage ends are replaced they
must be threaded into the tie rod
sufficiently so that when the clamp is
applied, the clamping action will be
directly over the threads on the ball joint
end. Be sure that the end is in far
enough (past the clamp) to provide
adequate clamping and the bolt in the
clamp is installed next to (over) the slot
in the tie rod as shown in Fig. 8.

TIE ROD END EXTINDS SEYOND

CLAMP ON T 200
NI-5334

Fig. 8
DRAG LINK

This type of drag link requires very little care other than
periodic lubrication and occasional inspection to make
sure that it is properly adjusted (Fig. 9).

Adjustment is made by removing cotter pin and turning
adjusting plug in the desired direction. To adjust for
wear, turn adjusting plug in until it is tight then back off
to first cotter pin hole. Insert a new cotter pin of the
correct size and bend ends over securely. Drag link
should not be adjusted too tightly, otherwise steering will
be affected. The spring is merely to accommodate wear
and is not intended to act as a cushion against shock.

Frest djuﬁu plug Rear adjusting pleg

. t,. e o2,
\\\,//// \\- \
N\\s D ' \\)}} J ”” l\)\}l?,i!"
c.u.r,i. s,.,., Spring Cothrph
A-22918
Fig. 9

LUBRICATION
For type of lubricant, refer to LUBRICATION, CTS-
2412.
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SPECIFICATIONS

IH Model (IH Code)

FA-109 (02109)

FA-231 (02231)
FA-232 (02232)
FA-233 (02233)
FA-237 (02237)
FA-238 (02238)
FA-239 (02239)
FA-341 (02341)
FA-342 (02342)

FA-309 (02309)

FA-118 (02118)
FA-127 (02127)
FA-139 (02139)
FA-329 (02329)
FA-339 (02339)
FA-340 (02340)

Knuckle Pin Bushing
Diameter I.D.

mm (inch)

37.744 1.486
37.719 1.485

mm (inch)

50.7619 1.9985
50.7873 1.9995

mm (inch)

40.945 1.612
40.894 1.610

mm (inch)
49.945 1.612
40.894 1.610

Knuckle Pin Diameter

37.6987 1.4842
37.6859 1.4837

50.775  1.999
50.749  1.998

40.8737 1.6092
40.8609 1.6087

40.8737 1.6092
40.8609 1.6087

Knuckle Pin Length 22.48 cm 8.85 28.48 cm 11.212 23.27cm 9.16 24.54 cm 9.66
I-Beam Bore Diameter 37.744 1.486 50.8254 2.0010 40.9194 1.611 40.9194 1.611
37.719 1.485 50.7873  1.9995 40.8940 1.610 40.8940 1.610

Steering Knuckle Thrust Bearing-to-Lower Face of I-Beam Clearance:

On Bench (Allowable) .127 to .254 mm (.005 to .010 inch)

On Bench (Desired) .508 t0 .1270 mm (.002 to .005 inch)

Under Load .127 t0 .381 mm (.005 to .015 inch)
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TORQUE CHART

LOCATION SIZE TORQUE
Ft. Lbs. N.m
No.
Diameter Threads Minimum Minimum
Tie Rod End Nut 9/16 18 40 54
5/8 16 60 81
5/8 18 60 81
3/4 16 90 122
7/8 14 150 203
1 14 250 339
1-1/8 12 300 407
Minimum Maximum Minimum Maximum
Tie Rod Clamp Bolt 5/16 24 10 14 14 19
3/8 24 20 25 27 34
7/16 20 25 30 34 41
1/2 20 40 50 54 68
5/8 18 40 50 54 68
Steering Arm Ball Nut 5/8 16 60 81
5/8 18 60 81
3/4 16 90 122
7/8 14 150 203
Steering Arm Nut & 7/8 14 150 203
Tie Rod Arm Nut 1 14 250 339
1-1/8 12 300 407
1-1/4 12 350 475
Steering Knuckle Draw Key Nut: 75-88 Nm 55-60 Ft. Lbs.
IMPORTANT

If cotter pin cannot be installed after attaining minimum

torque, tighten to next position. Do not back off.

Torque specified is for taper and threads which are clean

and oil free.
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CLEANING

Clean parts having ground and polished surfaces,
such as knuckle pins, knuckle pin sleeves, bearings and
spindles, with solvent type cleaners such as emulsion
cleaners, or petroleum solvents excluding gasoline. Do
not clean these parts in a hot solution tank or with water
and alkaline solutions such as sodium hydroxide,
orthosilicates or phosphates.

DRYING

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

INSPECTION

It is impossible to overstress the importance of
careful and thorough inspection of steering knuckle
components prior to reassembly. Thorough visual
inspection for indications of wear or stress and the
replacement of such parts as are necessary will
eliminate costly and avoidable front end difficulties.

1. Inspect the steering knuckle thrust bearing,
wheel bearing cones and cups. Replace if
rollers or cups are worn, pitted or damaged in
any way.

2. If wheel bearing cups are to be replaced,
remove from hubs with a suitable puller. Avoid
the use of drift and hammers as they may easily
mutilate cup bores.

3. Inspect the steering knuckles and replace if
indications of weakness or excessive wear is
found.

4. Check wear of the knuckle pins; compare with
correct specification.

5. Check king pin bushing wear (see Bushing
Installation).

6. Check the tightness of the steering connections
such as tie rod arms, steering arm, etc.

CORROSION PREVENTION

Parts that have been cleaned, dried, inspected and
are to be immediately reassembled should be coated
with light oil to prevent corrosion. Spindles, knuckle
pins or sleeves that are to be stored for any length of
time should be treated with a good rust preventative and
wrapped in oiled paper and boxed to keep dry and
clean.

REPAIR OF FORGED PARTS

In deciding whether to repair or scrap a damaged
part, always keep in mind that we, as manufacturers,
never hesitate to scrap any part which is in any way
doubtful.

1. Straightening of bent parts should be done cold.
Various components are heat-treated and hot
straightening would destroy some of the heat
treatment.

2. Axle centers (that are bent no more than 1/2")
may be straightened cold; if bent more than 1/2"
they should be replaced. Bent steering arms or
knuckles should be replaced rather than
straightened.

FRONT WHEEL ALIGNMENT

The alignment of chassis according to the
specifications should prevent misadjustment, which can
affect tire wear, directional stability and steering wheel
alignment. Check alignment at regular intervals and
particularly after front suspension has been subjected to
extremely heavy service or severe impact loads. Before
checking and adjusting alignment, components such as
wheel bearings, tie rods, steering gear, shock absorbers
and tire inflation should be inspected and corrected
where necessary.

The procedure for checking and adjusting alignment
should be followed; namely, checking king pin
inclination, camber, caster and toe-in, in the order
named. A slight modification in obtaining the proper
caster and toe-in has been made and is outlined.
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The caster, camber and toe-in dimensions are for
vehicle at design load (frame level). If frame is not level
on alignment equipment, the frame angle must be
considered. This is especially important when making
caster check, for the frame angle must be added to or
subtracted from the caster angle to obtain a true setting.

CASTER ANGLE

Caster is the amount in degrees the top of the king
pin is inclined toward the front or rear of the truck, as
viewed from the side of the truck. The caster angle can
range from a positive angle to a negative angle.

Positive caster, Fig. 1, is the tilting of the top of the
king pin toward the rear of the truck, while negative, or
reverse caster, is the tilting of the top of the king pin
toward the front of the truck.

G-CASTER ANGLE

TAPEREDQ WEDGE

VERTICAL LINE
MT-4629

§ OF KING Pm\_}'

Fig. 1

Positive caster imparts a trailing action to the front
wheels, while negative, or reverse caster, causes a
leading action. The correct amount of caster helps to
keep the front wheels in the straight-ahead position.
When in a turn, caster acts as a lever, assisting the
driver to return the front wheels to the straight-ahead
position.

Caster specifications are based on vehicle design
load, which will usually result in a level frame. If the
frame is not level when alignment checks are made, this
must be considered in determining whether the caster
setting is correct.

With the vehicle on a smooth, level surface frame
angle should be measured with a bubble protractor
placed on the frame rail. See Fig. 2. The degree of tilt
from the level frame position is the angle that must be
used in determining a correcting caster setting. Positive
frame angle is defined as forward tilt (front end down)
and negative angle as tilt to rear (front end high).

The measured frame angle should be added or
subtracted, as required, from the specified level frame
caster setting to obtain the caster that should actually be
measured on vehicle.

PLACE PROTRACTOR HAVING LEVEL
INDICATOR ON TOP OR BOTTOM
OF FRAME

TYPICAL POSITIVE

FRAME ANGLE"FA"
- - ——_—_—]—
@'— LEVELT
MT-15130

Fig. 2

1. Positive frame angle should be subtracted from
specified setting.

2. Negative frame angle should be added to
specified setting.

As an example, if the specified caster setting is a
positive 1° and it is found that the vehicle has a positive
One degree frame angle, they the measured caster
should be 0 + 1/2°. This would result in the desired 1° +
1/2° caster angle when the chassis settled to level frame
under load.

Possible causes of incorrect caster are sagging
springs, bent or twisted axle, or unequally tightened
spring U-bolts. In most cases a twisted axle would be
the cause if caster varies more than the specified 1/2°
between left and right side.

If caster must be corrected, taper shims can be used
as required between the springs and axle. Spring U-
bolts should be tightened evenly and to specified torque
after the addition or removal of shims.
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Caster adjustment is made by inserting a wedge
between the spring and axle, Fig. 1.

To increase caster, insert the wedge so the thick
parts face the rear of the truck (to front for underslung
axles).

To decrease caster, place the wedge so that the
thick end is toward the front of the truck (to rear for
underslung axles).

If an excessively thick wedge is required for a truck
that has high mileage, check the contour of the springs
and replace springs if necessary. Be sure center bolt
drops into I-beam.

The truck will lead to the side which has the most
negative caster.

CAMBER ANGLE
Camber is the amount in degrees that the wheel
inclines away from the vertical at the top, as viewed

from the front of the truck, Fig. 3.

"Positive" camber is an outward tilt or inclination of
the wheel at the top.

"Negative" or reverse camber is an inward tilt of the
wheel at the top.

The amount of camber used depends on the amount
in degrees the king pin is inclined. An incorrect camber
angle causes the side of the tread to wear, resulting in
abnormal tire wear.

- [:E CAMBER ANGLE
' VERTICAL LINE

ﬂf ’,/‘F KING PIN INCLINATION
|
) SS—

— el

I,
] J LEVEL OF SPRING PAD

j-
‘*——Q OF TIRE MT-4628A

Fig. 3. King Pin Inclination and Camber Angles

Unequal camber in the front wheels will cause the
truck to lead to the right or left. The truck will lead to the
side which has the most positive camber.

KING PIN ANGLE (INCLINATION)

King pin inclination (angle) is the amount in degrees
that the top of the king pin inclines away from the
vertical toward the center of the truck as viewed from
the front of the truck, Fig. 3.

King pin inclination working together with the
camber angle puts the approximate center of the tire
tread in contact with the road. King pin inclination has
the effect of reducing steering efforts and improves
directional stability in the vehicle.

There is no means of adjusting this angle; therefore,
it will not change unless the front axle has been bent.
Corrections or changes to this angle are accomplished
by replacement of broken, bent or worn parts.

TOE-IN

Toe-in is the amount (in fractions of an inch) that the
front wheels are closer together at the front than at the
back as viewed from the top of the truck, Fig. 4. With
the camber on the front wheels, the left front wheel tries
to steer to the left and right front wheel tries to steer to
the right. This is due to the wheels wanting to turn in the
same direction each wheel leans. To overcome this
condition, the wheels are given a certain amount of toe-
in.

1

Mr-4427A

Fig. 4. Toe-In Measurement
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Another reason for toe-in and the most familiar, is
that when the vehicle is being driven, the forces acting
on the front wheels tend to make the wheels toe out.

Incorrect toe-in will result in rapid tire wear.
Excessive toe-in will produce a scuffing or "feather-
edge" at the inside edge of the tire tread. Toe-out will
produce a like wear but at the outside of the tire tread.

When attempting to determine the causes of
excessive tire wear, first check king pin inclination,
camber and caster and correct, if necessary, in the order
named.

No change should be made in toe-in until the other
factors of front wheel alignment are known to be within
specifications.

Turn the front wheels to the exact straight-ahead
position.

When setting toe-in adjustment, the front
suspension must be neutralized; that is, all component
parts must be in the same relative position when making
the adjustment as they will be in operation. To
neutralize the suspension, the vehicle must be rolled
forward 12 to 15 feet. By rolling the vehicle forward, all
tolerances in the front suspension are taken up and the
suspension is then in normal operating position.
,Neutralizing the front suspension is extremely
important, especially if the vehicle has been jacked up
in order to scribe the tires; otherwise, the front wheels
will not return to the normal operating position due to the
tires gripping the floor surface when the vehicle is
lowered.

Actual toe-in measurements should be taken at hub
height between the two points on the center of the tread
at the rear of the tires, Fig. 4.

Mark the point and roll the truck ahead so that the
points are in the front at hub height and measure the
distance between the same two points on the tire treads.

The difference in the two measurements is the
actual toe-in or toe-out.

1. To adjust the toe-in, turn the steering wheel so
that the gear is in the mid-position.

2. Loosen the clamping bolts on the tie rod.

3. Turn the tie rod in the direction necessary to
bring toe-in within the specified limits.

4. Tighten the clamping bolts on the tie rod.

NOTE
Always recheck toe-in after any
change in caster or camber angles or
after any alteration in tie rod
adjustment.

TURNING ANGLE

Turning angle is the degree of movement from a
straight-ahead position of the front wheels to either an
extreme right or left position. Two factors of major
importance when adjusting the angle are: tire
interference with chassis and steering gear travel.

To avoid tire interference or bottoming of the
steering gear, adjustable stop screws are located on the
steering knuckles.

To adjust the turning angle, loosen the jam nuts and
turn the steering knuckle stop screws in. Position
support stands under the front axle so that the wheels
are off the floor. Turn the wheels to extreme right turn
until the steering gear bottoms or contact of the tire to
chassis is made. Then back off the steering wheel 1/4
turn or back off the steering wheel until 1/2" to 1"
clearance is obtained between the tire and chassis. Be
sure to check both front tires for clearance. When the
proper clearance is determined, back the wheel stop
screw out and tighten the jam nut.

Repeat the same procedure on the left extreme turn
also and adjust the left steering knuckle stop screw.

TURNING RADIUS ANGLE (Toe-out on Turn)
Turning radius angle is measured in degrees and is

the amount one front wheel turns sharper than the other
on a turn.
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When a vehicle is turned either to the right or left,
the inner wheel is required to turn in a smaller circle
than the outside wheel, Fig. 5.

COMMON CENTER POINT

(ALL WHEELS) \\
MT-5132

Fig. 5. Inner Wheel Turns in a Smaller Circle Than
Outside Wheel

If the inner wheel is not permitted to turn in a
smaller circle or greater angle, tire scuffing will result.
Therefore, it is necessary for the front wheels to assume
a toed-out position during a turn.

Toe-out on turns is accomplished by having the
ends of the steering arms (end at tie rod) closer together
than the king pins as shown in Fig. 6. The amount of
toe-out depends on the length and angle of the steering
arms.

GREATER ANGLE

SMALLER ANGLE

SHADED AREA: TOE OUT IN A TURN

M1-8323 CLEAR AREA: STRAIGHT AHEAD

Fig. 6. Inside Wheel Turns at Greater Angle

Even though the toe-in with the wheels in the
straight-ahead position may be adjusted correctly, a
bent steering arm may cause the toe-out on a turn to be
incorrect, causing scuffing of tires.

The turning radius angle is checked using turning
radius plates SE-1447-2 or equivalent.

To check the turning radius angle, position the front
wheels on the plates and in the strdight-ahead position.
After removing the locking pins from each plate, adjust
the scale on the edge of the plates so that the pointers
read "zero." Turn the wheels to the right until the gauge
at the left wheel reads 200. Then read the angle of the
right wheel. The right wheel should then be turned to an
angle of 200. The left wheel should be at the same
angle as was the right wheel when the wheels were
turned to the left.

STEERING KNUCKLE STOP SCREWS
Axles)

(I-Beam

Adjustable stop screws in the steering knuckle
control the turning angle or limit the movement of the
front wheels. This prevents the tires from rubbing
against the nearest point on the chassis or the steering
gear from bottoming.

STEERING KNUCKLE STOP SCREWS (Driving Front
Axles)

There is a stop screw located on each end of the
axle housing for the purpose of limiting the amount of
the turning angle of the wheels. These screws are not
adjusted in accordance with the frame and tire
interference as in conventional front axles. Instead,
these screws are provided to limit the turning angle of
the universal joints in the axles.
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TROUBLE SHOOTING

Remember that all alignment angles are so closely related that any change of one will automatically change the
others. Because of this fact, it will probably be found that there is more than one cause for the complaint. The following
list is not all-encompassing but is representative of the more common causes of difficulty encountered in wheel and axle
alignment and should also prove of value in locating and correcting complaints on steering or tire wear.

COMPLAINT POSSIBLE CAUSE

Tire pressure incorrect.

Tires of unequal size or weight.
Wheel bearings loose.
Steering arms loose.

Steering gear loose.

Too much caster.

Drag link ends loose.

Drag link springs weak or broken.
Spring shackles loose.

King pins and bushings worn.
Tie rod ends loose.

King pins loose in I-beam.

1. Shimmy (Generally exists at apes is below 30
miles per hour.)

— X5 Q Q200D

2. High-Speed Wheel Tramp (Generally exists at a. Tire and wheel assemblies out of balance.
speeds above 35 miles per hour.) Shock absorbers ineffective.

=3

Tire pressure incorrect.

Tires of unequal size.

Bent spindle.

Wheel bearings loose.

King pins and bushings worn.
King pins bent.

King pins tight in knuckle.
Pitman arm loose.

Steering gear assembly too tight or too loose.
Too little caster.

Too much or too little camber.
Too much or too little toe-in.
Drag link ends tight.

Drag link springs weak or broken.
Tie rod ends too tight or too loose.
Front axle bent.

Front axle shifted.

Springs broken.

Rear axle shifted.

Rear axle housing bent.

Frame diamond shaped.

3. Wander or Weave

Cr0-02D03533 —F—~TQ 0200

4. Hard Steering Tire pressure low.

Wheel spindle bent.

King pin assembly poor fit.
Steering assembly too tight.
Tie rod ends tight.

Caster excessive.

Lack of lubrication.

Q@+-02200p
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COMPLAINT

5. Uneven Tire Wear

TROUBLE SHOOTING (Continued)

Q@+-02200p
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POSSIBLE CAUSE

Tire pressure low.
Excessive camber.
Wheels out of balance.
Tires overloaded.
Eccentric wheels or rims.
Caster incorrect.

Toe-in incorrect.
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LOCKING HUBS
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CHAPTER |

DESCRIPTION

Locking hubs provide a means of controlling the
engagement of the front wheels with the front driving
axle. When the locking hubs are engaged or "LOCK, "
full power is transmitted to both wheels, Fig. 1. When
both front wheels are disengaged or in "FREE" position,
Fig. 2, the front wheels will turn but the axle shafts and
differential  will remain idle, overcoming any
unnecessary wear.

pis
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Fig. 1. Locking Hub (Manual Type)

Fig. 2. Locking Hub (Lock-O-Matic)
Manual Type

There are at present two types of manual locking
hubs which were and are being used on I.H. vehicles.

The original locking hub, Figs. 3, 4 and 6, is engaged or
disengaged by turning the control assembly to "LOCK"
or "FREE" position. If the arrow and the dot do not line
up directly across from each other at the desired setting,
the clutch ring and axle hub are not aligned, and moving
the vehicle forward or backward slightly will permit the
engagement of the clutch ring on the axle shaft.

i
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F|g 3. Locking Hub Engaged ("LOCK") Position

Fig. 4. ockingHub' Disengaged ("FREE'.') Position

CTS-2209-P Page 2



|
|I| TRUCK SERVICE MANUAL

Fig. 5. Three Stage Operation of Spring Loaded Manual Locking Hub

A later version of the manual type locking hub is the
spring-loaded type, Fig. 5, which is designed to aid in
the engagement or disengagement of the front wheels
with the axles. These hubs overcome the need of
moving the vehicle slightly when the clutch ring does not
mesh properly with the axle shaft hub.

This spring in these new hubs permits the control to
be positioned in the desired location, and the slight
movement of the vehicle will allow the clutch ring to
move into "LOCK" or "FREE" position as selected on the
control.

Lock-O-Matic Type

The Lock-O-Matic hub, when set in the "FREE"
position, automatically locks the front wheel and axle
shaft together the moment torque is applied to the front
axle. The hub controls, therefore, do not require
changing regardless of whether the vehicle is being
operated in two or four-wheel drive. It is necessary,
however, to set the control in the "LOCK" position when
engine braking control is required (down steep hills, on
ice, etc. ).

OPERATION

Engaging Locking Hubs

To engage locking hubs, turn brass controls (one on
each hub) clockwise to "LOCK" position, Figs. 1 and 3.
Arrow in center of controls must point directly at dot
located on rim of hub. You can feel the brass control
"seat" itself when it is properly positioned. If the arrow
does not point directly at the dot, the control will not seat
itself. Thus, the gears will not completely engage, and
the pressure may force off the end of the hub. This is

only true of hubs that are not spring loaded. Hubs that
are spring loaded allow the control to be positioned in
the engaged location, but engagement of the clutch ring
on the axle shaft hub is not accomplished due to
misalignment of components. Then when the vehicle is
moved slightly, the spring-loaded clutch ring will engage
with the axle shaft hub, Fig. 5 Right.

Disengaging Locking Hubs

To disengage locking hubs, turn brass controls
counterclockwise to "FREE" position, Figs. 2 and 4.
Here, again, the arrow must point directly at the dot on
the rim, otherwise the gears may rake against each
other.

The hub on the left side in Fig. 5 illustrates the
spring-loaded type locking hub in the "FREE" position.

When controls are properly positioned, gears are
completely engaged or disengaged and units will not be
damaged.

The following CAUTION hints may prevent damage
to the locking hubs:

1. Use fingers only to turn controls. If controls do
not move freely with your fingers, move vehicle
slightly in either direction in two-wheel drive,
standard gear range. If hubs do not now turn
freely, look for external damage or dirt around
brass controls. DO NOT force controls with
tools.

2. DO NOT drive vehicle unless controls on both
hubs are properly positioned and both are set
the same,
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MTA-57324
Fig. 6. Locking Hub (Manual Type with Hex Head Mounting Bolts) (Exploded View)

Legend for Fig. 6

Description

3

RING, Snap
GASKET, Hub
BODY, Hub
HUB, Axle Shaft
RING, Snap
RING, Clutch
SCREW, Flat Head, 1/4 NC
SCREW, Clutch
DISC 1-3/4
0 SEAL, O-Ring

P OoOO~NOUWNE

3. To avoid excessive torque loads on the rear
axle, DO NOT drive vehicle equipped with
manual locking hubs in low range of transfer
case with hubs set in "FREE" position. This
does not apply to the Lock-O-Matic hub,
because it automatically locks the wheel with
the axle shaft when torque is applied.
Therefore, no increased load is placed on the
rear axle.

4. During vehicle operation arrow in center of
control must always point directly to one of the
red dots on the rim of the hub. Also, both hubs
must be set the same.

REMOVAL

Locking hubs are either mounted with hex head
bolts or socket head (Allen) set screws. The locking
hubs with the hex head bolts are secured with lock
washers which are equipped with locking tabs.

Bend tabs out of the way of bolt head (if equipped)
and remove mounting bolts.
CAUTION
Use only thin-wall sockets to remove
the hex head bolts. Heavier sockets
may force in the recessed wall of the
locking hub. Lift off clutch body,
being careful not to allow drive pins

Key Description

11 PIN, Drive

12 GASKET, Clutch Body
13 BODY, Clutch

14 WASHER

15 BOLT, HexHead, 3/8 NF
16 CONTROL, Assembly
17 SEAL, Oil, Outer

18 Not Used

19 PIN, Stop

20 PIN, Dowel

to fall out of body. Remove lock ring
holding hub body onto axle shaft
and pull off hub body. If it is
necessary to remove drag shoe from
axle spindle, loosen hex head set
screw and unscrew drag shoe from
spindle.

DISASSEMBLY
NOTE: All key numbers used in
"DISASSEMBLY" and "REASSEM-
BLY" of the manual type locking hub
(not spring-loaded) refer to Fig. 6.

The spring-loaded manual type locking hub
disassembly procedure is much the same as the non-
spring-loaded type hub, except the clutch ring assembly
(tem 7, Fig. 11) is one assembly, and the ring and
drive pin cannot be removed from the clutch ring. The
control assembly (Item 15, Fig. 11) and the clutch
screw cannot be separated like the non-spring-loaded
type hub assembly.

Hub Body (Manual Type)

To disassemble hub body (3), remove snap ring (1)
using the proper pliers. The axle shaft hub (4) may be
pulled from hub body (3) noting from which side of the
hub body the axle shaft hub is extracted, Fig. 7.
Needle bearing assembly may be removed from hub
body (3) if necessary.

CTS-2209-H Page 4
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Fig. 7. Removing Axle Shaft Hub "~ Fig. 8. Removing Clutch Ring and Screw

ig. 9. Manual Typ Loci with Socket Head Moutmg Screw (Exploded View)

Clutch Body (Manual Type) Remove O-ring seal (10)and outer oil seal (17) from
control dial (16). Dowel pin (20) may be lifted out of

Using a small chisel, remove the staked-over metal control dial (16). The poppet ball and spring located in
retaining the flat head screw (7). the control dial cannot be serviced therefore, if

damaged, the control assembly (16) must be replaced.
NOTE

Be careful when removing this
material not to damage the clutch
screw (8). Remove the screw (7). Lift
out clutch screw (8) and clutch ring
(6). Clutch ring (6) may be separated
from clutch screw (8) by unscrewing
it, Fig. 8. Turn clutch body face
down to take out the drive pins (11).

(13). Place thumb inside clutch body (13) on center of Clutch Body
control assembly (16) and push outward, Fig. 10.

CTS-2209-H Page 5
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Description

HUB, Body Locking

RING, Snap

BEARING, Needle

SHIM, Wear

HUB, Axle Shaft

RING, Axle Shaft, Snap

RING, Clutch Assembly w/Springs
RING, Snap

Legend for Fig. 11
Key

Fig. 11. Spring-Loaded Manual Type Locking Hub with Socket Head Mounting Screws (Exploded View)

Description
SHIM, Disc

RING, Retainer

RING, "O" Clutch Cap

CAP, Clutch Body

RING, "O", Outer

SEA L, Oil

CONTROL with SPRING and BALL

Key Description

OUITRARWNPFRPOOONOOUITRARWNEF

WASHER, Spindle Lock
SHOE, Drag

SPRING, Friction Shoe
SHOE, Friction
GASKET

BODY, Hub

ROLLER

SPRING, Centering
CAGE, Roller

RING, Lock

HUB, Axle Shaft

RING, Lock

WASHER, Thrust
RING, Lock

RING, Lock

BODY, Hub Assembly

ig. 12. Locking bLok-Oatic) (Explddd View)

Legend for Fig. 12

Key Description

TS-2209-H Page 6

RING, Clutch
SCREW, Flat Head
SCREW, Clutch

PIN, Dowel

DISC

"U" RING, Oil Seal
PIN, Drive

GASKET, Clutch
BODY, Clutch

"U" RING, Oil Seal
CONTROL, Assembly
BODY, Clutch Assembly
WASHER, Lock
BOLT

PIN, Stop
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Hub Body (Lock-O-Matic) 16. NOTE: The corner points of the axle shaft hub

must be aligned with the grooves in the friction shoes to

NOTE: All key numbers used in permit removal of the hub. Remove Spirolox locking

"DISASSEMBLY" and ring (10) located in roller cage in end opposite friction
"REASSEMBLY" of the Lock-O-Matic shoes (4).

hub refer to Fig. 12.

Remove lock ring (14) retaining axle shaft hub
(11) into hub body (6). See Fig. 13. Pull axle shaft hub
(11) and roller cage assembly (9) out of hub body noting
side of hub from which gear teeth extend.

Fig. 15. Removing Spirolox Lock Ring

Fig. 13 Hub Body

Remove the 10 rollers (7) from the roller cage
(9). Take out centering spring (8). See Fig. 14.

Fig. 14 Removing Centering Spring and Rollers

Remove Spirolox lock ring (12) located in
second groove on axle shaft hub (11). See Fig. 15.
This permits the axle shaft hub to be separated from the
roller cage.

Fig. 17. Removing Friction Shoes and Spring

Pull the axle shaft hub (11) out of the roller cage
(9) in the direction as illustrated in Fig.

CTS-2209-G Page 7
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Remove the friction shoe spring (3) as shown in
Fig. 17. Friction shoes (4) may now be lifted out of
roller cage (9).

MTATI0 2 S
Fig. 18 Removing Spirolox Lock Ring and Thrust
Washer

Remove the Spirolox lock ring (15) and thrust
washer (13) from the hub body (6). See Fig. 18.

Clutch Body (Lock-O-Matic)

Disassembly of the Lock-O-Matic clutch body is
identical to that of the manual type. Therefore, refer to
the disassembly procedure outlined under "Clutch Body
(Manual Type)" when disassembling the Lock-O-Matic
hub.

CLEANING, INSPECTION AND REPAIR

Thoroughly wash all parts of the locking hub
using a good cleaning solvent. Dry all parts with
compressed air or a clean, lint-free cloth.

Inspect all parts for wear or damage. Check
needle bearings, rollers, axle shaft hub and hub body for
pits or cracks. Splines of axle shaft hub and clutch ring
should be a free sliding fit. If splines are worn or
damaged, these parts should be replaced. Use all new
0-ring seals and gaskets during reassembly.

REASSEMBLY
Hub Body (Manual Type) If hub body needle bearing

has been removed, install new bearing being careful not
to damage it.

Place axle shaft hub (4) into hub body (3) as
shown in Fig. 7. Secure axle shaft hub (4) in body (3)

by installing shap ring (1) in groove in end of axle shaft
hub.

Clutch Body (Manual Type)

Apply a small amount of chassis lubricant on the
bearing side and in the grooves of the control assembly
(16). Install new O-ring seals (10 and 17) on control
assembly (16). If the hub has a seal groove, position
the split towards the outside of dial. Place disc (9) on
inside (clutch side) of clutch body (13). See Fig. 10.

Assemble clutch screw (8) into clutch ring (6)
from back side (Fig. 8). Be certain clutch screw works
freely. If it is sticky in any position, tap lightly from the
back side. Drop in clutch ring and screw assembly.
NOTE: Clutch screw (8) should be flush with the back
edge of clutch ring (6). Insert the twelve drive pins (11).
Try clutch ring for a free sliding fit on drive pins. If it
doesn't move freely from top to bottom, lift out clutch
ring and screw assembly and turn it to another position.
If it still does not move freely, it should be removed and
the clutch ring (6), clutch body (13) and drive pins (11)
examined for damage.

Apply a light grade chassis lubricant to the
inside face of the clutch body (13) and disc (9) from the
front side of the clutch body., NOTE: Hold hand over
drive pins to prevent their falling out.

Position control assembly (16) with dowel pin
(20) into face of clutch body (13) so the arrow stops on
the dot marked "FREE. " Install and tighten the flat
head screw (7) into the control assembly (16). NOTE: If
screw (7) was damaged during disassembly, it should be
replaced.

To check clutch screw setting, turn control
assembly (16) from "LOCK" to "FREE" position and
back several times. Control assembly should "snhap"
into both positions. In "FREE" position clutch ring (6)
should just clear bottom of clutch body (13).

NOTE: If clutch ring is set too far
above bottom of clutch body when
set in the "FREE" position, axle shaft
hub-(4) will rub face of clutch ring.

Stake dowel pin (20) and flat head
screw (7).

Turn control assembly (16) to "FREE" position
and apply a thin coating of light grade chassis lubricant
around the clutch screw (8) and drive pins (11).

CTS-2209-P Page 8
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Fig. 19 Clutch Body and Hub Body Properly Assembled (Manual Type)

Fig. 19 shows the manual type clutch body and
hub body ready for assembly on the vehicle.

Hub Body (Lock-O-Matic)

Install thrust washer (13) in hub body (16).
Place the Spirolox lock ring (15) in its groove in the hub
body (6) to hold the thrust washer in position, Fig. 18.

Position new friction shoes (4) into roller cage
(9). Secure friction shoes by installing spring (3) as
illustrated in Fig. 15. Install Spirolox lock ring (10) into
end (opposite friction shoes) of roller cage (9).

Insert axle shaft hub (11) into roller cage (9)
against Spirolox spring (10). See Fig. 16. NOTE:
Points on axle shaft hub must be aligned with grooves in
friction shoes to permit entry.

Install Spirolox lock ring (12) into second groove
on axle shaft hub (11). See Fig. 15.

Slip the centering spring (8) into the groove in
the back side of the axle shaft hub, Fig. 14. NOTE:
The two ends of the spring go into the slot in the cage
which is longer than the rest. Place a small amount of
lightweight chassis lubricant into all the slots in the cage
and into the bore of the hub body.

Hold the hub and cage assembly with the clutch
end up and insert the ten rollers (7) into the cage slots.
Slip axle shaft hub and cage assembly into hub body (6)
from back side. Install lock ring (14) into remaining
groove in axle shaft hub (11) using lock ring pliers.

Clutch Body (Lock-'O-Matic)

The reassembly instructions for the Lock-O-
Matic clutch body are the same as for the manual type.
See "REASSEMBLY--Clutch Body (Manual Type). "

Fig. 20 Clutch Body and Hub Body Properly
Assembled (Lock-O-Matic )

Fig. 20 illustrates the Lock-O-Matic clutch body
and hub body ready to be assembled on the vehicle.

ADJUSTMENT

No adjustment of any kind is required on the
manual or Lock-O-Matic locking hubs except for the
positioning of the clutch screw during reassembly. See
"REASSEMBLY--Clutch Body.”

LUBRICATION

Both locking hubs should be lubricated at
assembly with a thin coat of Lithium 212-Hydrox}
Stearate EP grease. NOTE: Do not pack hub full of
grease.

CTS-2209-P Page 9
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"O" RING GROOVE

LOCKTAB (12 REQ.)

CHAPTER Il
DISASSEMBLY: 2.
1. With handle in disengage position, remove
handle assembly by removing the three screws 3.
"A". Do not remove the three screws "B".
2. If screws "B" are removed, misalignment could 4.
occur on reassembly causing damage to cam.
There is no reason to ever remove screws "B". 5
3. Remove and retain retaining ring on axle.
6.
4. Remove base assembly, by removing six bolts.
5. If locktabs were used, the tabs must be bent out 7.
of the way of the bolt head.
8.
6. Clean gasket surfaces thoroughly.
7. Wipe the axle spline clean and lubricate.
9.
REASSEMBLY:
1. Install the base assembly with new gasket in
place, to the vehicle hub. 10.

"O" RING

(6 REQ.)

Fig. 1

Secure base assembly to vehicle with bolts and
new lock tabs.

The tab on the locktab is to be bent up against
flat on head of bolt to insure against loosening.

Install retaining ring on axle shaft.

Install new "O"

assembly.

ring into groove on base

Apply thin film of grease to "O" ring, prior to
installing handle assembly.

Place the handle assembly in position.

With the splines of the sliding gear aligned with
the splines within base, push the handle
assembly on the base.

Using hand pressure, compress the spring
enough to allow the screw holes for screws "A"
to line up with the groove in base.

Insert three new screws "A". DO NOT FORCE.
Screws must enter and screw into place freely.

CTS-2209-P Page 1
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HUB BODY ASSEMBLY
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CLUTCH ASSEMBLY

DESCRIPTION

LOCKWASHER
NUT, SPINDLE
SCREW, SET
SPRING, GARTER
SHOE, FRICTION
ROLLER

CAGE

SPRING, CENTERING
HUB, SHAFT AXLE
RING, CENTERING
GASKET

BODY, HUB
WASHER, BEARING
RING, RETAINING

LEGEND FOR FIG. 1

NO.
15
16
17
18
19
20
21
22
23
24
25
26
27

Fig. 1 Locking Hub (Automatic)

DESCRIPTION

RING, RETAINING
NUT, CLUTCH

RING AND CUP, CLUTCH
SPRING, COMPRESSION

RING, RETAINING
GASKET

CAP

TAB, LOCKWASHER
"0" RING

"U" RING

CAP SCREW

DIAL, CONTROL
PIN, GROOVE

CTS-2785 - Chapter | - Page 2
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OPERATION

The automatic hub, when set in the "AUTQO" position,
automatically locks the front wheel and axle shaft
together the moment torque is applied to the front axle.
The hub controls, therefore, do not require changing
regardless of whether the vehicle is being operated in
two or four-wheel drive. It is necessary, however, to set
the control in the "LOCK" position when engine braking
control is required (down steep hills, on ice, etc.).

MT-23607

Fig. 2 Dial

Control DO NOT DRIVE unless controls on both hubs
are set properly and both are set the same!

For the first 320 km (200 miles) operate your new
vehicle with the automatic hubs in "LOCK" position to
assist in initial break-in of the front driving axle. Place
transfer case control in 2-wheel drive position.

Always shift transfer case to 2WH before attempting to
disengage the locking hubs.

This will help to eliminate drive line wrap up which
results from 4W drive operation. Also, this will allow
automatic hub to disengage by rotating the control dial.

IMPORTANT
Torque wind up may be relieved by
turning hard right or left and backing
up a short distance while pushing
the transfer cue lever into 2WD.

LUBRICATION

When reassembling the locking hub, lubricate as
follows: Lubricate dial, seals, splines, threads, rollers,
cage, centering spring and body with IH 251 HEP
grease.

Fill area between and around friction shoes with
approximately two tablespoons of grease. All remaining
surfaces require only a light coating.

Excessive grease can create malfunction of hub.
SERVICING

This locking hub is serviced in two major assemblies,
namely, a clutch half and body half.

Since all individual components are not provided, refer
to the Scout Parts Catalog when ordering.

To disassemble: 1. Bend lock tabs out of way.
2. Remove six (6) bolts.

3. Remove cap assy.

4. Remove snap ring from axle shaft.

5. Remove body assy.

To reassemble:

1. Clean gasket surface.

2. Reverse disassembly procedure using new gasket
and lock tabs.

TORQUE SPECIFICATION

Torque hub assembly mounting bolts to 32-40 ft. Ibs.
43-54 N-m.

CTS-2785 - Chapter | - Page 3
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Fig. 1 Locking Hub (Manual)

LEGEND FOR FIG. 3

NO. DESCRIPTION NO. DESCRIPTION

1 CLUTCH AND BEARING ASSY. 11  SEAL "O" RING
2 CAP ASSY. 12 CUP, CLUTCH

3 RING, RETAINING 13  SPRING, COMPRESSION
4 BEARING, HUB 14  CAP, HUB

5 WASHER 15 WASHER

6 HUB 16  DETENT, DIAL
7 SPRING, COMPRESSION 17  DIAL, CONTROL
8 RING, CLUTCH 18 SCREW

9 NUT, CLUTCH 19 LABEL

10 SCREW, DIAL

CTS-2785 - Chapter Il - Page 2
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OPERATION

When the locking hubs are engaged in "4 x 4" and
transfer case is in 4W, full power is transmitted to both
wheels. When both front wheels are disengaged or in "4
X 2" position and transfer case in 2W, shafts and
differential  will remain idle, overcoming any
unnecessary wear.

For the first 320 km (200 miles) operate your new
vehicle with the locking hubs in "4 x 4" position to assist
in initial break-in of the front driving axle. Place transfer
case control in 2wheel drive position.

MT-23608

Fig. 2 Dial Control

Always shift transfer case to 2H before attempting to
disengage the locking hubs.

DO NOT DRIVE unless controls on both hubs are set
the same!

To avoid excessive torque loads on the rear axle, DO
NOT drive vehicle in low range of transfer case with
locking hubs set in "4 x 2" position.

LUBRICATION

When reassembling the locking hub, lubricate as
follows: Lubricate dial, seal, splines, threads, ring and
bearing with IH 251 HEP grease.

SERVICING

This locking hub is serviced in two major assemblies,
namely, a clutch half and cap assembly. Since all
individual components are not provided, refer to the
Scout Parts Catalog when ordering.

To disassemble:

Bend lock tabs out of way.
Remove six (6) bolts.

Remove cap assy.

Remove snap ring from axle shaft.
Remove clutch assy.

aprwdE

To reassemble

1. Wipe mounting surfaces clean.

2. Reverse disassembly procedure using new lock
tabs. A gasket is not used with this assembly;
as the clutch assembly seals automatically with
the wheel hub.

TORQUE SPECIFICATION

Torque hub assembly mounting bolts to 32-40 ft. Ibs.
43-54 N-m.
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Fig. 1 Locking Hub (Dualmatic)

LEGEND FOR FIG. 1

NO. DESCRIPTION NO. DESCRIPTION
1 CLUTCH ASSY. 2 BODY ASSY.
OPERATION

WHEN TO USE "DISENGAGE" OR "ENGAGE"™
POSITION: Use "DISENGAGE" for all driving that does
not require four-wheel drive power and traction.

Use "ENGAGE" whenever four-wheel drive is used.

To avoid excessive torque loads on the rear axle, DO
NOT drive vehicle in low range of transfer cause with
locking hubs set in "DISENGAGE" position.

For the first 320 km (200 miles) operate your new
vehicle with the locking hubs in "ENGAGE" position to
assist in initial break-in of the front driving axle. Place
transfer case control in 2-wheel drive position.

Fig. 2 Dial Control

DO NOT DRIVE unless controls on both hubs are set
properly and both are set the same!

Always shift transfer case to 2WH before attempting to
disengage locking hubs.

CTS-2785 - Chapter 1l - Page 2
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USE FINGERS ONLY TO TURN CONTROLS. If
controls do not turn freely with your fingers, move the
vehicle either way a few inches in 2-wheel drive
standard gear range to relieve pressure against the
gears. If hubs do not now turn freely, look for external
damage.

SERVICING

This locking hub is serviced in two major assemblies,
namely, a clutch half and body half. Individual
components are not provided. Refer to Scout Parts
Catalog when ordering.

DISASSEMBLY

1. With handle in disengage position, remove
handle assembly by removing the three screws
"A". Do not remove the three screws "B".

2. If screws "B" are removed, misalignment could
occur on reassembly causing damage to cam.
There is no reason to ever remove screws "B".

3. Remove and retain retaining ring on axle.
4. Remove base assembly, by removing six bolts .

5. If locktabs were used, the tabs must be bent out
of the way of the bolt head.

6. Clean gasket surfaces thoroughly.

7. Wipe the axle spline clean and lubricate.

REASSEMBLY

1. Install the base assembly with new gasket in
place, to the vehicle hub.

2. Secure base assembly to vehicle with bolts and
new lock tabs.

3. The tab on the locktab is to be bent up against
flat on head of bolt to insure against loosening.

4. |Install retaining ring on axle shaft.

5. Install new "O" ring into groove on base
assembly.

6. Apply thin film of grease to "0" ring, prior to
installing handle assembly.

7. Place the handle assembly in position.

8. With the splines of the sliding gear aligned with
the splines within base, push the handle
assembly on the base.

9. Using hand pressure, compress the spring
enough to allow the screw holes for screws "A"
to line up with the groove in base.

10. Insert three new screws "A". DO NOT FORCE.
Screws must enter and screw into place freely.

TORQUE SPECIFICATION

Torque hub assembly mounting bolts to 32-40 ft. Ibs.
43-54 N-m.
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ELECTRIC SHIFT

ELECTRIC MOTOR

Fig. 1 Electric Shift Motor for Tandem and Two-Speed Axles
(Cover Removed)

GENERAL

The electric shift motor (Fig. 1) used on IH
tandem or two-speed axles performs either of the
following two functions:

1. Shifts a tandem axle power divider unit for
"lock-out” or "lock-in" operation.

2. Shifts a two speed axle for "high" or "low" range

differential operation.
DESCRIPTION AND OPERATION
ELECTRIC SHIFT MOTOR

The electric shift motor is mechanically
connected to the axle shift fork and shifts the axle
assembly for either of two driving modes the driver
selects. Driver selection is through the electric shift
system (Fig. 2). The shift motor consists of a reversible
electric motor, automatic switch, drive screw assembly,
and a torsion spring shift lever. In operation the
automatic switch starts and stops motor as required.
The motor rotates a drive screw which causes a drive

nut to travel the length of the drive screw. This drive nut
operates the torsion spring shift lever and provides the
motion to move shift shaft and fork to change axle
operation.
CONTROL SWITCH

The control switch can be either the toggle type
on instrument panel or the push/pull type as used on the
transmission shift lever. The switch controls the electric
shift system to operate the electric shift motor. (It also
energizes the electro-magnet in the speedometer
adapter for two-speed axles).
WIRING HARNESS

Electric wiring for the shift system (Fig. 2) is
contained in its own wiring harness. Individual wires are
coded for ease of assembly and any subsequent
checking. Fuses are connected in the system to protect
the various components. If a short circuit occurs the
fuses will open and cut off current to the system.

CTS-2774 Page 3
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SPEEDOMETER ADAPTER

The speedometer adapter (Fig. 3), which is
used with two-speed axles only, compensates for drive
shaft speed variations between high and low axle ratios.
A spring holds adapter in high range position and an
electro-magnet holds adapter in low range position.

SYSTEM OPERATION
TANDEM AXLES
Power Divider "Lock-Out" Operation (Fig. 4)

With the control switch on instrument panel at
"lock-out” position, shift motor operates to rotate drive # .
screw in a clockwise direction and move drive nut down. Fig. 3 Speedometer Adapter
When the drive nut has traveled a sufficient distance to (For Two-Speed Axle Shift System'
wind the torsion spring, a contact bumper (on drive nut) : :
breaks electrical connections on the automatic switch
which stops the motor. To make certain that vibration
does not move nut, a ball screw detent spring holds nut
at the end of its travel on the screw.

The drive nut moves the spring winding lever
down which winds the torsion spring. Thus an increased
load is placed on the spring and in this position the axle
is ready to shift into "lock-out" as on as the load (torque)
on the axle is relieved (Vehicle stopped and
transmission engaged).

mqm
Fig. 4 Shift Umt in "Lock Out" Position

CTS-2774 Page 4
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The torsion spring is assembled under a preload
of 50 to 80 pounds pressure. When spring winding lever
is moved so that spring is wound, the pressure is
increased to 90 to 135 pounds. This additional spring
load is used to shift the axle and when the shift is
complete the initial 50 to 80 pounds preload again
becomes effective in holding the power divider in the
"lock-out” position.

Power Divider "Lock-In" Operation (Fig. 5)

When control switch is flipped to "lock-in"
position, the shift motor rotates to operate drive screw in
a counter clockwise direction. The drive nut travels to
the top of the drive screw (Fig. 6) thus winding the
torsion spring for shift to "lock-in" position in the same
manner as described above for "lock-out" position.

-,

g 2 T
Fig. 5 Shift Unit In "Lock-In" Position

TWO SPEED AXLES

The operation of the shift system for two-speed axles is

similar to the above except that a speedometer adapter

is used in the system to permit the shift between high or

low range to be made without stopping the vehicle.

DISASSEMBLY
ELECTRIC SHIFT MOTOR
Remove Shift Motor From Differential Carrier.
1. Disconnect wiring harness from shift motor.
Note and tag the mounting position of the two
wires.

2. Remove cover from shift motor and drain lube
from shift motor housing (Fig. 6).

3. When cover is removed you will note that shift
motor drive nut will be at top or bottom of drive
screw depending on position of shift control
switch. Hand turn drive screw to center drive
nut on screw. This step is necessary to prevent
damage to drive nut contact bumper during
disassembly.

Fig. 6 Electric Shift Motor With Cover Removed
4. To separate shift motor from shift shaft, lift out

IMPORTANT
On tandem axles, the electric shift
motor and the shift fork housing are
removed from the axle as a complete
assembly and moved to work bench
for further disassembly. On two-
speed axles, the electric shift motor
must be partially disassembled on
the axle to separate shift motor and
shift shaft and then moved to work

bench for further disassembly.
"

hhabiiditae .

MT-1114

torsion spring shift lever (Fig. 7) from shift
motor housing. Do not disassemble torsion
spring shift lever assembly unless parts
replacement is necessary.

2 _ . TORSION SPRING
o 4 SHIFT LEVER
s 5 : - ass

Fig. 7 Separating Shift Shaft from Shift Housing

CTS-2774 Page 5
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5. Remove flange stud nuts and separate shift
motor from shift fork housing (tandem axles) or
from carrier (two speed axles).

Disassemble Shift Motor

1. Remove drive screw bearing cover on bottom of
housing and push down on drive screw
assembly until bearing is free from housing.
Insert screw driver in slot of drive screw and
remove bearing retainer nut and bearing (Fig.
8).

‘*’-'%. Rt T s
g

’ Mr-IHIR
Fig. 8 Removing Drive Screw And Bearing

Fig. 9 Disconnecting Internal Motor Leads
2. Remove locknuts to disconnect motor leads
(Fig. 9) from automatic switch. Remove

mounting screws and cable clips and detach
motor assembly from housing (Fig. 10).

A e i s L 0 mratre
Fig. 10 Separating Electric Motor From Housing
IMPORTANT
Do not immerse motor assembly in
cleaning solutions.

3. Remove locknuts, insulator and insulator
bushings from automatic switch mounting studs.
Remove screw from center of automatic switch
and detach switch assembly from housing (Fig.
11)

2 oA MT-11
Fig. 11 Removing Automatic Switch From Housing
INSPECTION AND REPAIR

AUTOMATIC SWITCH

Inspect switch for free movement of contacts. Contacts
should close firmly under spring tension. If parts are

fulty, replace as an assembly.

DRIVE SCREW ASSEMBLY

Check drive screw for free turning in nut. When nut
reaches end of screw, screw should continue to turn but
nut should not jam or run off end of screw. Rotate
screw in opposite direction to see that nut moves to
other end of screw and stops without binding. Contact
bumper mounted nut should be a press fit. If any part of
drive screw assembly is faulty, replace drive screw
assembly.

CTS-2774 Page 6
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TORSION SPRING SHIFT LEVER

Inspect torsion spring shift lever for worn or
broken parts. Do not disassemble spring from lever
assembly unless parts are to be replaced. To
disassemble the spring-lever unit, position unit in a vise
as shown (Fig. 12). As an aid to disassembly, insert a
short steel rod in hub of spring ("A" Fig. 12).

Fig. 12 Removing Torsion Spring From Lever
Assembly
CAUTION

Steel rod is also a precautionary

measure to prevent personal injury if

torsion spring should slip out of

control.

Next with two lengths of tubing ("B" and "C" Fig
12) over spring ends, pull spring ends apart to remove
preload; then raise spring above lever assembly and
allow spring ends to return to their unsprung position
(Fig. 13).

Fig. 13 Relieving Torsion Spring Tension
ELECTRIC MOTOR

The motor is lubricated and sealed for life. No
maintenance or lubrication is required and if motor is
faulty it should be replaced as a complete assembly. If
faulty motor is suspected, check free running operation
and torque at test bench as follows:

Operate motor at rated voltage (See
Specifications) and note current draw. If motor will not
rotate at specified speed or current draw is excessive,
replace motor.

If free running test is satisfactory, make torque
test as follows.

IMPORTANT

Do not allow motor to overheat

during the torque test or damage to

motor can result.

Clamp motor in a vise and place a small
crescent wrench on rectangular end of armature shaft.
Apply rated voltage to operate motor while holding
wrench by hand. Allow wrench to turn slowly making
sure that torque is present the full 360 degree turn of the
wrench. If part of armature winding is faulty. torque will
not be present for part of the 360 Degree turn. This
condition indicates a dead spot in motor. Replace motor
as an assembly.

MOTOR TEST SPECIFICATIONS
The following charts show the electric shift motor test
specifications for the running and loading conditions.

MOTOR FREE RUNNING TEST

SET READ
Motor
Rated Test Speed Current
Voltage Voltage (Min. (Max.
(volts) (volts) rpm) amps.
12 6 10,000 115
12 12 10,000 8.0
24 24 10,000 6.0
MOTOR TORQUE TEST
SET READ
Motor
Rated Test Torque Current
Voltage Voltage (Min. (Min.
(volts) (volts) in.-Ibs.) amps.)
6 85
12 12 6 42
24 24 6 32

CTS-2774 Page 7
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CONTROL SWITCHES

Control switches whether toggle or push/pull
type are serviced as a complete assembly. Inspect
switch for loose connections and other visual defects
that may cause short circuit or electrical failure.
Replace as required.
SPEEDOMETER ADAPTER

The speedometer adapter which is required for
two-speed axles only is lubricated and sealed for the life
of the unit. No maintenance is required. Replace a
faulty unit.
REASSEMBLY
ASSEMBLE TORSION SPRING SHIFT LEVER

CAUTION

The torsion spring shift lever is

assembled under spring tension.

Follow assembly instructions to

avoid personal injury .

1. Clamp end of lever assembly in vise and place
torsion spring over lever hub. Insert a short
steel rod in hub of spring and lever as an
assembly tool. Tool is a precautionary measure
to prevent injury if torsion spring should slip out
of control.

2. Next slide two lengths of tubing over the spring
ends (Fig. 13). Pull spring ends together and
retain tension in spring by hooking one spring
end to one side of lever tab and other spring
end to opposite side of tab (Fig. 12).

ASSEMBLE SHIFT MOTOR (Fig. 14)

1. Position automatic switch (7) in shift motor
housing (5) and install screw (15) in center of
switch. Install insulator bushings (21), insulator
(24) and locknuts on switch mounting studs.

2. Place gasket (4) and electric motor (3) in shift
motor housing and secure with mounting
screws.

3. Connect motor leads to automatic switch
terminals and install locknuts (16).

4. Position drive screw assembly (9) in shift motor
housing and install bearing (17) and locknut (18)
on end of drive screw. When tightening locknut
hold drive screw with screw driver blade in drive
slot. Position drive screw to engage drive slot
with motor armature shaft and place bearing in
housing.

Be sure bearing is seated squarely in bearing
bore. Install bearing cover (20) and gasket (19)
and secure with mounting screws.

MTR-3321A

Fig. 14 Electric Shift Motor (Exploded View)
LEGEND FOR FIGURE 14

Screw, Motor Mounting

Not Used

Motor, Assembly

Gasket, Motor Cover to Shift Housing

Housing, Shift Motor

Seal, Shift Housing and Shaft

Switch, Automatic Shift Control

Shaft, Lever

Screw, Drive Assembly

10  Lever, Shift

11  Spring, Torsion

12 Gasket, Side Cover

13 Cover

14  Plug, Pipe

15 Screw, Slotted

16  Nut, Inner Terminal

17 Bearing, Drive Screw

18  Nut, Drive Screw End

19 Gasket, Bearing Cover

20 Cover, Bearing

21  Bushing, Outer Terminal

22 Pin, Drive Screw

23 Nut, Hex, Terminal

24 Insulator, Switch to Housing

25  Gasket, Eliminator - 50 cc Tube

26  Spring, Cover Detention

27  Rivet, Spring Mounting

28 Washer, Torsion Spring

O©CoO~NOOOUTA WN P
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IMPORTANT
Be sure contact bumper on drive nut
is positioned toward automatic
switch and drive nut is at center of
drive screw.

5. Install torsion spring shift lever (10 and 11) in
housing and engage lever ends with drive nut
on drive screw. Secure in housing with lever
shaft (8). Operate drive screw assembly by
hand to be sure shift motor assembly has been
assembled correctly. Do not install cover at this
time since torsion spring shift lever must be
removed to engage with end of shift shaft when
installing.

INSTALL SHIFT MOTOR
On Tandem Axles
1. To connect electric shift motor to shift shaft of
shift housing, place seal and retainer over shift
shaft and insert shaft end into mounting flange
of shift motor housing.

2. Remove torsion spring lever shaft and position
loosened torsion spring shift lever spring ends
into slotted end of shift shaft. Ends of torsion
spring must be positioned in shift shaft end as
shown in Fig. 15.

Fig. 15 Details of Torsion Spring connection

3. When assured shift shaft is engaged with torsion
spring shift lever assembly, apply continuous
bead of plastic gasket to one flange mating
surface and mount shift motor assembly to
power divider shift fork housing studs. Secure
with mounting nuts and torque nuts to 41-50 N-
m (30-38 ft. Ibs.).

4. Install shift motor housing cover and gasket.
Secure with mounting screws.

5. Again using plastic gasket on one mating
surface place, complete assembly on differential
carrier and secure with four mounting bolts.
Torque to 41-50 N-m (30-38 ft. Ibs.).

6. Connect wiring harness to shift motor terminals
long or red wire connects to bottom terminal.

On Two Speed Axles

The electric shift motor connect to the carrier of a two
speed axle in a similar manner. The important
assembly technique to note is that shift fork shaft pin is
located between torsion spring ends as shown in Fig.
15.

LUBRICATION
TYPE LUBRICANT

Use SAE 10 motor oil for temperatures above -
22C (00 F). For temperatures below this level mix three
parts of SAE10 oil with one part kerosene. This cold
weather mixture can be safely used up to 0°C (32° F).

CHECK AND LEVEL INTERVAL

Each 16000 kilometers (10000 miles) or 3
months, remove pipe plug in shift unit housing cover to
check lube level. Tube should be level with bottom of
filler hole.

LUBE CHANGE INTERVAL

At least twice a year remove shift unit housing
cover and drain old lubricant. Wash parts thoroughly
and air dry. Reinstall cover. Remove filler plug in cover
and fill through plug opening until lube is level with
bottom of filler hole.

TROUBLE SHOOTING

If axle will not shift, test electric shift system and
components with test lamp as follows: (Test lamp
voltage should be same as system voltage) Refer to
Figs. 16 and 17 for terminal references.

Check for Blown Fuse

Disconnect fuse lead wire (Terminal
"A").Connect test lamp across Terminal "A" and ground
on vehicle frame. Turn on key switch and observe test
lamp operation:

1. If lamp lights and stays on continuously, fuse
and lead wire from key switch is OK.

2. If lamp does not light, check for poor electrical
connections, broken lead wire or blown fuse.

3. If fuse replacement does not restore shifting,
check for defect at components.

CTS-2774 Page 9



]
'Il TRUCK SERVICE MANUAL

Check Dash Panel Toggle Switch and Wiring Harness
(Power Divider Lock)

If trouble is suspected in dash panel toggle
switch or wiring harness, visually check as follows:
Check wiring harness for damaged or worn insulation
that may cause an unintentional grounding. Check for
short circuits between wires or wire terminals.

To determine if defect is in toggle switch,
disconnect lead wires at shift unit (Terminals "B" and "C"
Fig. 16). Turn key switch on and alternately connect
test lamp leads to disconnected lead wires. Operate
toggle switch on dash and observe lamp for the
following conditions:

When test lamp is connected to shift unit black
wire, lamp should light in "lock-out" position toggle
switch. Test lamp should go out when toggle switch is
flipped to opposite position.

When test lamp is connected to shift unit white
wire,. lamp should light in "lock-in" position of toggle
switch. Test lamp should go out when toggle switch is in
opposite position.

If test lamp indications are correct in the above
tests, current supply to shift unit is satisfactory and
toggle switch is OK.

If test lamp does not light, or burns poorly,
defect may be a short circuit in wiring harness, toggle
switch or broken wire. Harness connectors may also be
faulty.

Check Gear Shift Lever Switch and Wiring Harness
(Two-Speed Shift)

If trouble in lever switch or wiring harness is
suspected, visually check as follows: Check wiring
harness for damaged or worn insulation that may cause
unintentional grounding. Check for short circuits
between wires or wire terminals.

To determine if defect is in lever switch,
disconnect lead wires at shift unit terminals (B and C
Fig. 17). Turn key switch on and alternately connect
test lamp leads to disconnect lead wires. Operate lever
switch and observe test lamp for the following
conditions: When test lamp is connected to shift unit red
wire, lamp should light in the "high gear" or up position
on the gear shift lever switch. Test lamp should go out
when gear shift lever switch is pushed down.

When test lamp is connected to shift unit black
wire, lamp should light in the low gear or down position
on the gear shift lever switch. Test lamp should go out
when gear shift lever switch is pulled up .

If test lamp indications are correct in the above
tests, current supply to shift unit is satisfactory and lever
switch OK.

CTS-2774 Page 10

If test lamp does not light or burns poorly, defect
may be a short circuit in wiring harness or lever switch
or a broken wire. Harness connectors may also be
faulty.

“—-—“mé’ uT.23817

Fig. 16 Schematic For Tandem Axle Power Divider
Lock Electrical System

[
4 ON

MI-ROTA

Fig. 17 Schematic For Two-Speed Axle Shift
Electrical System
Check Speedometer Adapter Operation (For Two-Speed
Axles Only)

The speedometer adapter is energized in low
axle range only. Before condemning speedometer
adapter operation, be sure ground connection is
satisfactory.

To test speedometer adapter circuit with a test
lamp, disconnect lead wire at terminal "D" (Fig.17).
Connect test lamp to terminal "D" lead wire and ground
on vehicle frame. Turn ignition switch on and observe
test lamp operation.

The test lamp should light in low range or down
position of lever switch. Lamp should go out when lever
switch is pulled up.
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If lamp indications are correct, current supply to
adapter is correct. If lamp indications are correct and
axle shifts normally, but speedometer adapter does not
operate properly, replace adapter.

If test lamp indications are not correct, the
trouble is in the wiring harness or gear shift lever switch.

An alternate method of checking for defect in control
switch whether toggle type or push/pull lever type is to
obtain a new switch and temporarily install in system.

Check Electric Shift Unit

If electrical wiring system is satisfactory but axle
still does not shift, the trouble may be in the shift unit or
electric motor. Disassemble shift unit, test motor and
repair as covered in previous paragraphs.

CTS-2774 Page 11
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REAR AXLE
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Fig. 1 Two-Speed Planetary Type Axle.

DESCRIPTION AND OPERATION

Two-Speed Single and Tandem Axle Systems

The shift system basically includes (1) a 2-
position, manually operated air shift control valve, (2) a
quick release valve and an axle shift unit (two units on
tandem axles), Figs. 1 & 2. The entire system operates
at reservoir tank air pressure.

On vehicles not equipped with automatic safety
brakes, an ignition-controlled solenoid valve exhausts
the system, which downshifts the axle when the ignition
switch is turned off. The electrical circuit is protected by
a circuit breaker.

AXLE
SHIFT UNIT

DRY AIR TANK =

*FOR VEHICLES
NOT EQUIPPED WITH _
AUTOMATIC SAFETY BRAKES

MT-7431

QUICK RELEASE
VALVE

+ PRESSURE

= - NORMALLY CLOSEL
= ;Q;;H * SOLENC VALY
- : ey

#IGNITION N
OR ACCESSORY="

In operation, the air shift control valve (in gear
shift knob) supplies air pressure through the quick
release valve to the axle shift unit(s). Air pressure in the
shift unit(s) shifts the axle(s) into high range. To shift
axle(s) to low range, air pressure is exhausted at control
valve, which exhausts air pressure at quick release
valve, allowing shift unit(s) to return to low range.

For low range operation, the shift control lever is
in "LIX" (valve closed) and no air pressure is present in
air lines to shift unit(s). Axle(s) is held in low range by
shift unit return spring(s).

+ FOR VEHICLES WiTH
TRANSMISSION DRIVE
SPEEDOMETERS
+ SPEEDOMETER
ADAPTER 2 SPEED
Al SHIFTER

=CIRCUIT

BREAKER

SWITCH

Fig. 2 Two-Speed Single Axle Straight - Air Shift System.
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FROM POWER SOURCE

+ PRESSURE SWITCH
1NOEHJ|.LL‘:‘ CLG»S-ED] + FOR VEHICLES WITH
TRANSMISSION DRIVE

AP S SPEEDOMETERS

7 ""’;; QUICK RELEASE + SPEEDOMETER
£ .'Jf VALVE . Ky (DAFTER
i ;' 4 EXHAUST =~ .
(\PA = ik SiERen
e B VALVE
~ SHIFT UMNIT o ~¥ CYLINDER A3

-
DRY AIR TANK ™~

T FORWARD AX(E )
SSOLENOID ™~ SHIFT UNIT
X VALVE e

DRY AIR TANK

G S
sﬁeﬁ"s'; e

g

SGNITION  ~

OR ACCESSORY -
SWITCH e

 GREEN TUBING S

™= 10 LocKouT CYLINDER MT:201 81
Fig. 3 Two-Speed Tandem Axle Straight-Air Shift System.

*FOR VEMICL z%
HO‘Y Ei
TIC SAFETY BRAKES

EXHAUST

For high range operation, the shift control lever electrical switch (normally closed... opened by air
is in "HI" (valve opened) to allow air pressure through pressure)mounted on the quick release valve.
quick release valve to shift unit(s). Axle(s) is held in
high range by air pressure in the shift unit(s). Three-Speed Tandem Axle System

For  vehicles with transmission drive The three-speed straight-air shift system
speedometer adapter. Operation is controlled by an basically includes: (1) a 3-position, manually

+PRESSURE SWITCH + SPEFDOM
QUICK RELEASE __ NORMALLY OPEN, ACAPTERS "

+ FOR VEHICLES WITH
TRANSMISSION DRIVE

FORWARD AXLE
SHIFT UNIT

REAR AXLE

o
— SHIFT UNIT

e ot
DRY AIR TANK =~

SWITCH
*FUR VEHICLES =
NOT EQUIPPED WITH GREEN TUBING e
TIC SAFETY BRAKES TO LOCKOUT CONTROL VALVE MT-20182

Fig. 4 Three-Speed Tandem Axle Straight-Air Shift System.
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operated air shift control valve, (2) two quick release
valves, (3) two axle shift units and (4) a lockout system,
Fig. 4. The entire system operates at reservoir tank air
pressure.

On vehicles not equipped with automatic safety
brakes an ignition-controlled solenoid valve exhausts
the system, which downshifts the axles when the ignition
switch is turned off. The electrical circuit is protected by
a circuit breaker.

In operation, the air shift control valve(in gear
shift knob) supplies air through the quick release valves
to the axle shift units. Air pressure in the shift units
shifts the axles to high range.

Fig. 5 Air Shift Control Valve (Exploded View - Type
A).

Legend for Fig. 5
Description
SCREW, cover
COVER, control valve
O-RING
GUIDE, O-ring
PLATE, shifter
SPRING, shift lever
LEVER, shift
HOUSING, control valve
NUT, jam

@@N@@P@NHE

To shift axles to low range, air pressure is
exhausted at the control valve, which allows shift unit air
pressure to exhaust at quick release valves.

For low range operation, the shift control lever is
in "LO" (valve closed) and no air is present in air lines to
either shift unit. Axles are held in low range by shift unit
return springs.

When operating in intermediate range, the shift
control lever is in "INT" (valve opened) to allow air
pressure through the forward axle quick release valve to
the shift unit. Forward axle is in high range and rear
axle is in low range.

MT-7635

Fig. 6 Air Shift Control Valve (Exploded View - Type
B).

Legend for Fig. 6
Description
SCREW, cover
COVER, control valve
0- RING
GUIDE, O-ring
PLATE, shifter
SPRING, valve lock
LOCK, valve
HOUSING, control valve
NUT, jam

@@N@@P@NHE
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MT-7636

Fig. 7 Piston Air Shift Unit (Exploded View)

Legend for Fig. 7

@@N@@P@NHE

Description
SEAL, Push Rod O-Ring

ROD, Push

SPRING, Compression
CUSHION, Piston Stop
BOLT, Piston Housing Cover
HOUSING, Air Shift
BEARING, Actuating Lever
LEVER, Actuating

PIN, Actuating Lever

PIN, Clevis

PLUG, Cover

BOLT, Housing Cover
WASHER, Lock

COVER, Unit Housing

Key
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Description
GASKET, Housing Cover

VALVE, Lockout Control
SWITCH

WASHER, Nylon

SEAL, O-ring

PLUG, Housing

SEAL, Piston O-ring
PISTON

OILER, Piston Felt
WASHER, Piston

NUT, Lock

SEAL, Piston Housing O-ring
COVER, Piston Housing
NUT, Lock
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For high range operation, the shift control lever
is in "HI" (valve opened) to allow air pressure through
both quick release valves to the shift units. Box axles
are held in high range by shift unit air pressure.

Shifts made between "LO" and "INT" operate
forward axle only. Shifts made between "INT" and "HI"
operate rear axle only. Skip shifts "LO" to "HI" can be
made by quickly moving shifter knob through "INT",
shifting both axles. The lockout system includes a
lockout valve located in the cab and a lockout control
valve mounted in the forward axle shift unit.

The lockout will operate only in "LO" range,
when the shift unit actuating lever depresses the lockout
control valve. This permits air pressure to be applied to
the power divider lockout cylinder. In "INT" and "HI"
range, the control valve at the shift unit is closed and
blocks air supply to the lockout cylinder, thus.
preventing engagement of the lockout.

For vehicles with transmission drive
speedometers, the system incorporates speedometer
adapters. Operation is controlled by electrical switches
(normally opened... closed by air pressure) mounted on
the quick release valves.

REMOVAL

Shift Control Valve

To remove shift control valve, shut off air ,
supply to control valve. Remove air lines from control
valve. Loosen jam nut and unscrew valve body from
gear shift lever.

NOTE: Shift control valve can be

disassembled for service without

removing assembly from gear shift

lever.

Shift Unit

To remove shift unit, bleed air from shift unit
cylinder and disconnect air supply line at unit housing
cover.

Remove stud nuts securing unit to axle carrier
housing. Remove shift unit from carrier.

Remove shift fork seal and spring.
DISASSEMBLY

Shift Control Valve Type A
NOTE: Key numbers used in
"Disassembly" and "Reassembly" of
Type A air shift control valve refer to
Fig. 5.

Remove screw (1) from cover (2). Lift off cover
and remove shift lever (7), spring (6), shifter plate (5),
O-ring guide (4) and O-ring (3) from valve housing (8).

Shift Control Valve Type B

NOTE: Key numbers used in
"Disassembly" and "Reassembly" of
Type B air shift control valve refer to
Fig. 6.

Remove screw (1) from cover (2). Lift off cover
and remove O-ring (3), O-ring guide(4), shifter plate (5),
valve lock (7) and valve lock spring (6) from valve
housing (8).

Air Piston Shift Unit
To disassemble the air-piston shift unit, Fig. 8,
proceed as follows.

& oF Faald

Fig. 8 Forward Rear Axle Z-Speed Air Piston Shift
Unit.

NOTE: Key numbers used in
disassembly and reassembly of shift
unit, refer to Fig. 7.

Remove bolts (12) and lockwashers (13, if used)
securing housing cover (14) to housing (6). Remove
cover and gasket (15) and drain lubricant, Fig. 9.
Discard gasket.

Place shift unit assembly in vise and remove
nuts (28) and bolts (5) securing piston

CTS-2483P
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SHIFT UNIT
HOUSING

HOUSING COVER

GASKET : o
Fig. 9 Removing Shift Unit Housing Cover.
housing cover (27) to shift unit housing (6). Lift off
cover and O-ring seal (26), Fig. 10. Discard O-ring seal

as new seal is to be installed at reassembly.

_——PISTON HOUSING COVER

-

»
i _PISTON
: . A -
=7,
PISTON /L s';
HOUSING ™ ; #

Fig. 10 Removing Piston Housing Cover.

Install a suitable puller tool over piston bore and
hook tool legs under flange, Fig. 11. Place a 9/16"
socket on self-locking nut and tighten puller screw down
on socket.

CAUTION: Be certain puller tool
screw is vertically aligned with
piston push rod and that puller legs
are adequately clamped under flange
before applying pressure with tool.

Tighten puller tool screw until tension on clevis
pin (10) is relieved. Remove clevis pin, Fig. 11.

o PULLER TOOL
g

916" SOCKET

COMPRESSION
SPRING

CLEVIS PIN

£

Fig. 11 Removing Clevis Pin.
Loosen puller tool screw until spring pressure is
relieved and remove tool.

Lift piston (22), push rod (2) and compression
spring (3) out through top of cylinder, Fig. 12.

PISTON

FELT QILERS

COMPRESSION
SPRING

Fig. 12 Removing Piston Assembly.

Remove actuating lever (8) from housing (6),
Fig. 13.

Remove compression spring (3) from push rod
(2). Remove piston stop cushion (4) from housing (6).

Remove and discard felt oilers (23) and Oring
seal (21) from piston (22). Piston can be separated
from push rod (2) by removing self-locking

CTS-2483P
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locking nut (25) and washer (24).

Remove lockout control valve (16) from forward
rear axle unit.

-

SWIVEL

BUSHING

ACTUATING IEVER

Fig. 13 Removing Actuating Lever from Housing.

CLEANING, INSPECTION AND REPAIR
Shift Control Valve

Each 48,270 Km (30,000 miles) disassemble,
inspect and clean all control valve parts. Lubricate
moving parts with barium base grease (BW-204M or
Parker "O" Lube). No other type lubricant should be
used.

Shift Unit
Thoroughly clean all parts.
Examine shift fork seal for wear or damage.
Seal should be a tight fit on shift fork. Check shift fork
seal spring tension and distortion.
Check piston for a grooved or worn condition.
Inspect housing for cracks. Check piston bore
for worn or grooved condition. Examine piston stop

cushion for cracked or worn condition.

Examine push rod and actuating lever for
elongated holes, worn or damaged condition.

Check compression spring tension and for
damaged or worn condition.

Check bushings in housing and housing cover
for damage or wear.

Check for wear on bearing surface of actuating
lever pins and swivel. Examine clevis pin for damage
or wear.

Use new piston felt oilers, O-rings and gaskets
during reassembly.

REASSEMBLY

Shift Control Valve - Type A

NOTE: Lubricate all moving parts
with barium base grease (BW-204M
or Parker "O" Lube during assembly.

1. Place shifter (5) in mounting position on valve
housing (8), Fig. 14.

VALVE SHIFTER
HOUSING PLATE

MI-7637 N

Fig. 14 Installing Shifter Plate.

O-RING O-RING SHIFTER
GUIDE PLATE

MT-7538

Fig. 15 Installing Guide and O-ring.

CTS-2483P
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2. Preassemble guide (4) and O-ring (3), then
place this assembly in mounting position in
shifter plate (5), Fig. 15.

3. Hold shifter plate (5) in position with one hand,
then install spring (6) and shifter lever (7), Fig.
16. Install cover (2) and fasten with screw (1).
Tighten screw to 10.2-11.3 N-m (90-100 in.
Ibs.) torque.

SPRING

MT-7839
Fig. 16 Installing Spring and Shift Lever.

Shift Control Valve - Type B
NOTE: Lubricate all moving parts
with barium base grease (BW-204M
or Parker "O" Lube) during
assembly.

1. Place shifter plate (5) in housing (8), Fig. 17.
SHIFTER PLATE

HOUSING g

Fig. 17 Shifter Plate Installed in Housing.

2. Insert spring (6) in valve lock (7). Position valve
lock in shifter plate (5), Fig. 18.

VALVE LOCK

SPRING

SHIFTER N
PLATE MT-8i78
Fig. 18 Valve Spring and Lock Installed in Shifter
Plate.

3. Position O-ring guide (4) and O-ring (3) in shifter
plate (5), Fig. 19.

GUIDE

O-RING SEAL S

Fig. 19 O-Ring and Guide Installed in Housing.

4. Install cover (2) on housing (8) and secure with
screw (1). Tighten screw to 10.2-11.3 N-m (90-
100 in. Ibs.) torque.

Shift Unit

Thoroughly saturate new piston felt oilers (23)
by soaking them in clean SAE30W engine oil for one
hour.

Lubricate new piston 0-ring seal (21) with

CTS-2483P
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SAE-30W engine oil and install in center groove on
piston (22). Install saturated felt oilers, one each, in
remaining grooves on piston. Install new O-ring seal (1)
on push rod.

Place piston assembly on push rod (2) and
secure with washer (24) and new self-locking nut (25).
Tighten nut to 15.4 N-m (135 in. |bs.) torque. Insert
push rod through compression spring (3).

Insert piston stop cushion (4) into piston cylinder
bore.

Install actuating lever (8) in housing (6).

Place push rod, spring and piston assembly into
piston cylinder bore of housing. Position suitable puller
tool on housing with a 15 mm (9/16") socket on piston
self-locking nut as in "DISASSEMBLY". Tighten puller
tool screw sufficiently to push piston assembly into
cylinder bore far enough to permit installation of clevis
pin (10) attaching push rod to actuating lever (8). Install
clevis pin.

CAUTION: Be certain that puller tool
is properly aligned before pressure is
applied to compression spring. Also
be careful not to damage felt oilers
or piston O-ring seal as piston is
pushed into cylinder bore.

With clevis pin properly installed back out puller
screw until tool can be removed.

Install new unit housing gasket (15) and secure
cover (14) to housing with bolts (12) and, if used,
lockwashers (13). Tighten cover bolts to 11.3 N-m (100
in. Ibs.) torque.

Lubricate new O-ring seal (26) and install in
groove in piston end of housing (6). Position piston
housing cover (27) on housing and secure with bolts (5)
and nuts (28). Tighten nuts to 13.5 N-m (120 in. Ibs.)
torque.

Install lockout control valve and seal in forward
rear axle unit.

MAINTENANCE

Speedometer Adapter

The speedometer adapters, Figs. 20 & 21, are
lubricated and sealed for life of the unit. No
maintenance is required. Replace a faulty unit. For
dual adapters, it is not necessary to replace both units, if
only one unit has failed.

il

Fig. 21 Speedometer Adapter (2-Speed).

Fig. 22 Quick Release Valve.

T Taba

MT-1106

MT-Ta4l
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Quick Release Valve Solenoid Valve
If quick release valve, Fig. 22, fails to operate Replace solenoid valve, Fig. 24, as an

properly, it may be repaired as follows: Disassemble
valve. Inspect valve body, valve seat and spring (if
used) for evidence of faulty operation. Replace faulty
parts, then reassemble valve.

Speedometer Adapter Pressure Switch

23, as an

Replace pressure switch, Fig.
assembly.

assembly. The valve should not be serviced.

Lockout Control Valve

If lockout control valve, Fig. 25, fails to operate
properly, unscrew cap nut and remove internal parts.
Inspect plunger and valve parts for evidence of faulty
operation. Replace faulty parts, then reassemble valve.

MT-7641
Fig. 23 Speedometer Adapter Pressure Switch.

. m—
Hi..d T FRIF

Fig. 24 Solenoid Valve.

mT. Toad

Fig. 25 Lockout Control Valve.
INSTALLATION

Shift Control Valve

Install jam nut on shift lever. Thread housing on
shift lever and tighten.

NOTE: Shift control valve should be
positioned with "INT" at 11:00 cloak.
Connect and tighten air lines; see
Figs. 2,3 or 4.

Shift Unit

Position shift fork seal on differential carrier
mounting stud and install seal spring.

Install shift unit on mounting studs. Be certain
shift fork actuating lever engages slot in shift fork.
Install stud nuts and lockwashers. Tighten mounting
nuts to 81 N-m (60 in. Ibs.) torque.

Fill unit with lubricant (see "SHIFT UNIT
LUBRICATION").

CTS-2483P
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SHIFT UNIT LUBRICATION

Keep filled to plug level. Twice each year
remove cover, drain and flush. Use SAE-10 engine oil
for temperatures -22 deg. C (0 deg. F) and up. For
temperatures below -22 deg. C (0 deg. F), use 3 parts
SAE-10 engine oil to 1 part kerosene. This mixture can
safely be used in temperatures up to 0 deg. C (32 deg.
F).

TROUBLE SHOOTING

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:

Two-Speed Single and Tandem Axle Systems

Turn ignition switch "ON" to energize and open
solenoid valve. Move shift lever to "HI". In this
position, air pressure should be present in the entire
system. Check for air leaks. With shift lever in "LO"
position, air pressure should be present up to the shift
control valve.

To check axle for shifting, operate shift lever
back and forth from "LO" to "HI". If the shift unit is
operating, a definite reaction will be evident by sound of
internal parts movement.

If air pressure is satisfactory and shift units do
not operate, repair as previously instructed.

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

Power divider lockout (tandem axle) will operate
in "HI" or "LO" range. With lockout engaged, air
pressure is present through the cab lockout valve to the
lockout cylinder.

Three-Speed Tandem Axle System

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

With shift lever in "LO", air pressure should be
present only up to air shift control valve.

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

With shift lever in "HI", air pressure should be
present in the entire system from reservoir, through
solenoid valve, air shift control valve, quick release
valves to both axle shift units.

To check forward axle for shifting, operate shift
lever back and forth from "LO" 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 shift lever back and
forth from "INT" to "HI".

If air pressure is satisfactory and shift units do
not operate, repair as previously instructed.

CTS-2483P
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REAR AXLE
ELECTRICALLY CONTROLLED AIR TORSION SPRING SHIFT UNIT
(For Two and Three-Speed Planetary Differentials)
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SINGLE TANDEM AIR-TORSION SPRING SHIFT UNIT
DRIVE AXLE DRIVE AXLE (USED ON REAR REAR w%‘e
ECTION CONNE 2-SPEED TAMDEM DRIVE AXLE,
\ ALSO EDSINGLE
POWER SOURCE AN
(IGNITION OR SWITCH KNOB ~—— \
ACCESSORY SWITCH) \Y
CONTROL ~——s- FROM AR/ 7
¢ SWITCH Hy RESERVOIR  / //
iTth souenoo n
Hil VALVE
= }
spzmo{nma : '
CIRCUIT
BREAKER ADAPTER | : 1
]
11
T
WIRING of i
i
BLACK TR
GREEN / { : BLACK ~—*
Bt sum UNT (usco
P VN ey ouvoummo
: 2sm:u nnoeu
e e e e ——— DRIVE AXLE)
MT-3606

Fig. 1 Electrically Controlled 2-Speed Air Shift System (Single and Tandem Axles )

POWER SOURCE
(IGNITION OR
SWITCH)
3.SPEED
BREAKER CONTROL
CAB FROM AIR SwTCH
ELECTRIC
Iy ¥ 10 SUPPLY (1
WITCH  POWER
DIDER FROM AIR ARTORSION SPRING
suack 1are SUPPLY SHIFT_ UNIT {FORWARD
LOCKOUT EN REAR AXLE)
DISENGAGED _/ S
LOCKOUT LOCKOUT ) SHIFT UNIT
ENGAGED SOLENOID RED ELECTRIC
VALVE L/ FORWARD REAR SWITCH
REAR AXLE REAR AXLE
| SOLENOID SOLENGID
®/ T ~ VALVE VALVE
Nas
GREEN RED @ = L U
E "4
.‘ O
BLACK AIR-TORSION SPRING
ELECTRIC SHIFT UNIT (REAR
smogTrg%en REAR AXLE)
{OPTIGNAL) MY-76)4

Fig. 2 Electrically Controlled 3-Speed Air Shift System (Tandem Axle)
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DESCRIPTION

The air shift mechanism is the means by which
the vehicle operator can change the rear axle from
"High" to "Low" or "High" to "Intermediate"” to "Low" axle
ratios or vise versa merely by operating a conveniently
located control switch.

The principle components of the air-torsion
spring shift system area control switch, speedometer
adapter, circuit breaker, solenoid valve, air shift unit and
a quick release valve. The function of these
components is discussed in the following paragraphs.

Control Switch

The 2-speed control switch, Fig. 3, is of the
push-pull type and is manually operated by the vehicle
operator. This switch controls current flow through the
electrical system to operate speedometer adapter and
solenoid valve.

CONTROL
BUTTO_N

SWITCH
RECEPTACLE

SWITCH

MT 5133

The 3-speed control switch, Fig. 4, is a 3-
position switch mounted on the gear shift lever and is
manually operated by the vehicle driver. The switch
controls current flow through the electrical system to
operate the speedometer adapters and solenoid valves.

Speedometer Adapter

The 2-speed speedometer adapter, Fig. 5,
compensates for drive shaft speed variations between
high and low axle ratios. A spring holds the adapter in
high-range position, and an electromagnet holds it in
low-range position.

MT-T106

Fig. 5 2-Speed System Speedometer Adapter
In the 3speed system two speedometer
adapters, Fig. 6, are mounted in the system and
compensate for drive shaft speed variations between
low, intermediate and high axle range. In low range the
adapters are unexcited. In intermediate range one
adapter is energized to 1: 1 ratio, while the other
adapter is unexcited. In high range both adapters are
energized to 1: 1 ratio. The above arrangement is
accomplished by connecting each adapter in parallel to

one of each of the two solenoid valves in the system.

-,

Fig. 6 3-Speed System Speedometer Adapter
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NOTE: For systems that use the
front wheel drive speedometer, the
above-mentioned speedometer
adapters are not required in the
electrical system.

Solenoid Valve

The 2-speed solenoid valve provides the link
between the electrical control system and the air-torsion
spring shift unit. When the control switch knob is up, air
is allowed to travel to the air shift unit to shift the axle
into high range. When the control knob is pushed down,
the solenoid valve shuts off the air pressure supply and
allows the air-torsion spring shift unit to bleed air back
through the solenoid valve exhaust port. This action
allows the axle to shift into low range.

In the 3-speed system two solenoid valves, Fig.
7, provide the link between the electrical control system
and the air-torsion spring shift units. When the
solenoids are energized, air is allowed to travel to the air
shift units and, thus, shift the axles. When the solenoid
valves are de-energized by movement of the control
switch, air pressure supply is shut off allowing the air-
torsion spring shift unit to bleed air through the solenoid
valve exhaust port. In units with an electric lockout, an
additional solenoid valve controls air pressure supply to
operate the lockout unit mounted on the power divider.

Fig. 7 3-Speed System Solenoid Valve

Air-Torsion Spring Shift Unit

The air-torsion spring shift unit, Fig. 8, is
mechanically connected to the axle shift fork and shifts
the axle. This unit includes an air chamber and a
torsion spring drive assembly. A diaphragm operated by
air pressure moves a push rod. The end of the push rod
connects to the spring winding lever. This lever is part
of the torsion spring drive assembly,

which acts to move the shift fork and change the axle
range as described under "OPERATION".

MT-3807

Fig. 8 Air-Torsion Spring Shift Unit

Quick Release Valve for 2-Speed Tandem Drive Axles

When the air shift unit is used on 2-speed
tandem drive axles, a quick release valve is
incorporated between the two air shift units and the
solenoid valve (see Fig. 1). This allows a rapid release
of the air pressure from the two shift units when the axle
is shifted into low range.

Wiring Harness and Circuit Breaker

Electric wiring in the system is a completely
assembled unit including a circuit breaker. Individual
wires in the harness are identified by various colors,
Figs. 1 and 2. The circuit breaker is connected to the
wire leading from the power source. If a short circuit
occurs, the circuit breaker will open and cut off electrical
current to the system.

Lockout for 3-Speed Electric Switch Type System

The electric type lockout consists of two electric
switches and a solenoid valve (see Fig. 2). One switch
is located in vehicle cab
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and the other is mounted on the forward rear axle shift
unit, Fig. 9. This type system permits lockout to
engage in low range only.

MT-7618

Fig. 9 Electric Lockout Switch at Forward Shift Unit

When cab switch is in "Lockout Engaged"
position, electrical circuit to 3-speed control switch is
opened, rendering control switch inoperative. Also, the
electrical circuit to shift unit electric switch is energized
but will not close to operate solenoid until axle is in low
range This prevents completion of the electrical circuit
to the lockout solenoid valve until the axle is in low
range.

OPERATION

2-Speed System (High Range)

With the control switch in the down position, the
axle will be in low range. When the operator pulls up
the control switch knob, current to the solenoid valve will
open an air passage and permit air pressure to be
applied to the air shift unit diaphragm.

Diaphragm movement operates the pushrod,
which, in turn, moves the spring winding lever. The
spring winding lever increases the load placed on the
torsion spring. When this condition occurs, the axle is
ready to shift into high range. When the load (torque)
on the gears is relieved by opening and closing the
throttle or declutching, the axle will shift. The torsion
spring is assembled in the shift unit under a preload of
50 to 80 Ibs. pressure. When the spring winding lever
is moved to wind the spring, the pressure of the spring is
increased to 90 to 135 Ibs. This additional pressure is
used to shift the axle, and when the shift is completed,
the initial 50 to 80 Ibs. preload again becomes effective
and holds the axle in high range.

Low Range

When the control switch knob is pushed down,
the solenoid valve shuts off the air supply. Air pressure
in the air-torsion spring shift unit bleeds back through
the solenoid valve and air lines. Pressure on the
diaphragm is released. @ Push rod moves toward
diaphragm and moves spring winding lever. Additional
load (in opposite direction of shifting to high range) is
placed on the torsion spring, providing a condition ready
for the axle to shift into low range when the load (torque)
on the gears is relieved by opening or closing the
throttle or declutching.

Tandem Drive 2-Speed Axle System

Operation of the air-torsion spring shift system
on tandem drive 2-speed axles is similar to the single
2speed axle system, except that two air shift units are
used (see Figs. 1 and 10). Also, a quick release valve
is incorporated in the air system (between the solenoid
valve and air shift units) to bleed air pressure from both
air shift units and lines, Fig. 1.

REAR REAR — 5
AXLE UNIT

FORWARD REAR
AKXLE UNIT

M. 3s08

Fig. 10 Air-Torsion Spring Shift Units for Tandem
Drive 2-Speed Axles

3-Speed System (High Range)

When shifting from "LO" to "HI" range, both
axles are shifted to high range. Operation is as follows:

When the control switch is moved to "HI"
position (high axle range), current to the two solenoid
valves allows air to pass from its supply through the
valves and be applied to the air shift diaphragm on both
forward and rear rear driving axles.

Diaphragm movement operates the push rod on
each unit, which, in turn, moves the spring winding
levers. The spring winding
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levers increase the load placed on the torsion

springs. When this occurs, the axles are ready to shift
to high range. When torque on the gears is relieved by
closing and opening the throttle or declutching, the shift
is completed.

When shifting from "INT" to "HI" range, the rear
rear axle shifts as described above. Since the forward
rear axle is already in high range at the "INT" position, it
does not shift.

Intermediate Range

When shifting from "HI" to "INT" range, the
forward rear axle remains in high range and the rear
rear axle shifts to low range. Operation is as follows:

When the control switch is moved to the "INT"
position (intermediate range), the forward rear axle
solenoid valve remains open, allowing the shift unit to
retain its air. The forward rear axle remains in high
range.

The rear rear axle solenoid valve s
deenergized, closing off the air supply to the rear rear
axle shift unit. Air pressure in the rear rear axle shift
unit bleeds back through the solenoid valve and air
lines, releasing diaphragm press ire. Push rod moves
toward diaphragm and moves spring winding lever.
Additional load is thereby placed on torsion spring,
readying the rear rear axle for shift to low range.

Thus, when torque on the gears is relieved by
closing and opening the throttle or declutching, the rear
rear axle is shifted to low range, the forward rear axle
remains in high range, and the shift to intermediate is
complete.

When shifting from "LO" to "INT" range, the rear rear
axle remains in low range and the forward rear axle
shifts to high range. Operation is as follows:

When the control switch is moved to the "INT"
position (intermediate range), the rear rear axle solenoid
valve remains closed. The rear rear axle stays in low
range.

The forward rear axle solenoid valve is
energized and opens. Air passes through the valve and
is applied to the air shift diaphragm.

Diaphragm movement operates the push rod on
the shift unit, which, in turn, moves the spring winding
lever. The spring winding lever increases the load
placed on the torsion springs, readying the forward rear
axle for shift to high range.

Thus, when torque on the gears is relieved by
closing and opening the throttle or declutching, the
forward rear axle is shifted to high range, the rear rear
axle remains in low range, and the shift to intermediate
is complete.

Low Range
When shifting from "HL" to "LO", both axles are
shifted to low range. Operation is as follows:

When the control switch is moved to "LO"
position (low range), both solenoid valves shut off the air
supply. Air pressure in the air torsion spring shift units
bleeds back through the solenoid valves and air lines.
Pressure on diaphragm is released. Push rod moves
toward diaphragm and moves spring winding lever,
thereby placing additional load on torsion spring. This
readies the axle for shift to low range. When torque on
gears is relieved by closing and opening the throttle or
declutching, the shift to low range is complete

When shifting from "INT" to "LO", the forward
rear axle shifts as described above. Since the rear rear
axle is already in low range at the "INT" position, it does
not shift,

SHIFT UNIT REMOVAL
Disconnect air line connection from shift unit cover.
Remove unit housing to differential carrier stud nuts.
Lift shift unit off studs and remove shift fork seal and
spring.

NOTE

Shift unit need not be completely

disassembled to replace torsion

spring drive assembly. Air pressure

applied to opening in diaphragm

cover will move push rod sufficiently

to remove or install the pin which

connects push rod to spring winding

lever.
SHIFT UNIT
HOUSING

i

T TAID

Fig. 11 Removing Shift Unit Housing Cover

CTS-2204-E PAGE 7



|
'Il TRUCK SERVICE MANUAL

AXLES-REAR

SHIFT UNIT DISASSEMBLY

Key.

MT-3609

Fig. 12 Air-Torsion Spring Shift Unit (Exploded View)

Description

©CoNoUA~AWNE

NUT, hex. lock 1/4 NF
COVER, diaphragm
DIAPHRAGM

ROD, push

SPRING, push rod

STOP, push rod
HOUSING, shift unit
SPRING, shift fork seal rot.
SEAL, shift fork

BOLT, cover to housing
BUSHING, dowel

SHAFT, actuating lever
LEVER, shift fork actuating
SPRING, torsion

Legend for Fig. 127

Key.

15.
16.
17.
18.
19.
20.
21.

*
*

*

Description

LEVER, spring winding

"O" RING

PIN

GASKET, housing cover

COVER, housing

PLUG, cover pipe

SCREW

VALVE, lockout control (3-speed only)
SWITCH, lockout electric (3-speed only)
PLUG, (for switch or valve hole--

2- speed forward axle only)

Parts not illustrated
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Remove screws (21), housing cover (19) and
cover gasket (18) from shift unit housing (7). See Fig.
11.

NOTE

All key numbers used in disassembly

and reassembly procedures refer to

Fig. 12.

Remove bolts (10), locknuts (1), diaphragm
cover (2) and diaphragm (3) from shift unit housing (7).
See Fig. 13.

=3 ' DIAPHRAGM

5 I 3 COVER

TORSION

I S PHIBC
DRIVE: ASSEMBLY MT-2610

Ifig. 13 Removing Diaphragm
PRING N BN B

MT. 3612

Figﬁ.' 14 Re?noving Pin and "O" Ring Assembly

Place housing assembly in vise, positioned as
shown in Fig. 14. Compress spring (5) until pin (17),
which connects push rod (4) and spring winding lever
(15) together, can be removed. Remove pin and "O"
ring assembly, Fig. 14.

CAUTION

Carefully open vise until tension on

compression spring (5) is completely

relieved to prevent possible injury.

Remove housing assembly from vise.

Remove push rod (4), compression spring (5)
and push rod stop (6) from shift unit housing, Fig. 15.

i

Fig. 15 Removing Push Rod
Remove lever shaft (12) and lift torsion spring
drive assembly from shift unit housing, Fig. 16. NOTE:
Do not disassemble these parts unless replacement is
necessary. If disassembly is necessary, insert lever
shaft (12) in torsion spring drive assembly. Clamp lever
shaft in vise jaws, Fig. 17.

Turn spring winding lever (15) and pull to
disengage end of torsion spring (14) from shift fork
actuating lever (13). Components can now be
disassembled.

LTI

Fig. 16 Removing Torsion Spring Drive Assembly
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LEVER (TURN
CLOCKWISE
AND PULL)

TORSION =
SPRING SHIFT FORK
ACTUATING LEVER

wn - ™

Fig. 17 Disassembling Torsion Spring Drive
Assembly

SHIFT UNIT CLEANING, INSPECTION AND REPAIR

Before disassembling shift unit, remove all dirt,
grease and foreign material from the exterior of the unit.
Wash with a good cleaning solvent.

NOTE

Do not allow diaphragm to come in

contact with cleaning fluid.

Inspect shift fork seal (9) for good condition and
tight fit on shift fork. A spring (8) is used to assure a
closer fit of seal around shift fork. If spring is not present
on axle being serviced, install one when reassembling
unit.

NOTE

On tandem axles shift fork seal on
forward rear axle is brown in color.

Check condition of shift unit diaphragm (3). Be
certain it is not cracked, torn or deteriorated.

Inspect push rod (4) and spring winding lever
(15) for worn or elongated holes at point where they
connect together. Also, check pin (17)for worn or
grooved condition. Examine spring winding lever (15)
for broken or cracked weld. Replace all faulty parts.

Inspect torsion spring (14) for distortion or other
visual defects. Replace if faulty. Check shift fork
actuating lever (13) for broken or cracked welds or other
defects. Replace if necessary.
SHIFT UNIT REASSEMBLY

To reassemble torsion spring drive unit, clamp
end of lever shaft (12) in vise jaws. Position shift fork
actuating lever (13), torsion spring (14) and spring
winding lever (15) on shaft (12) as shown in Fig. 18.

Grasp spring winding lever by hand; turn lever and push
until end of torsion spring (14) engages shift fork
actuating lever (13).

SPRING WINDING LEVER

SHIFT FORK

(TURN CLOCKWISE)
1 - ACTUATING
- LEVER
- Ter . k
Fig. 18 Reassembling Torsion Spring Drive

Assembly
Place torsion spring drive assembly in shift unit
housing (7). Insert lever shaft (12) through torsion
spring drive assembly and into hole provided in housing.

Place push rod stop (6) compression spring (5)
and push rod (4) in shift unit housing (7). Place housing
assembly in vise as shown in Fig. 9. Close vise to
compress spring (5) until pin (17) can be installed to
connect push rod (4) to spring winding lever (15). Install
"O" ring (16) on pin (17). Insert pin assembly in
openings provided in spring winding lever and push rod
end. Remove housing assembly from vise.

Place diaphragm (3) and cover (2) on shift unit
housing (7) and secure with bolts (10) and locknuts (1).
Tighten locknuts to a torque of 50 to 60 in. Ibs. After
initial torquing, recheck torque and, if necessary,
retighten until torque of 50 to 60 in. |bs. is permanently
maintained.

Install dowel bushings (11), if removed; also,
gasket (18) and housing cover (19) on shift unit housing
(7). Secure cover (19) with screws (21). Tighten screws
to 35to 40 in. Ibs.

SHIFT UNIT INSTALLATION

Place shift fork seal (9) on differential carrier
studs. Place shift unit on mounting studs and be certain
shift fork actuating lever engages slot in shift fork.
Install stud nuts and lockwashers. Connect air line to
shift unit cover.
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CONTROL SWITCH REMOVAL AND DISASSEMBLY
2-Speed System

For inspection or replacement, the control
switch, Fig. 3, can easily be removed by sliding the
rubber boot up to the knob; then separate switch from
harness.
3-Speed System

Type "A" control switch, Fig. 19, can be
disassembled for service without removing the
assembly from the gear shift lever.

MT-7621

Fig. 19 Type "A" Control Switch (Exploded View)
Legend for Fig. 19

Key Description

1. SCREW, cover

2. COVER
3. PLATE, actuating, contact and spring
assembly

4. SPRING, shifter knob
5. KNOB, shifter
6. INSULATOR, contacts and wiring harness

assembly
7. PLATE, base
8. NUT, jam

1. Remove screw (1) from cover (2), then lift
off cover and remove shifter knob (5) and

spring (4). Remove actuating plate,
contact and springs (3) as an assembly.

2. If insulator and contacts (6) or wiring
harness require replacement, lift insulator
and disconnect wires at contacts. To
remove base plate (7), loosen jam nut (8)
and unscrew plate.

Type "B" control switch, Fig. 20; remove and
disassemble as follows-

MT-7622

Fig. 20 Type "B" Control Switch (Exploded View)
Legend for Fig. 20

Description

COVER

PLATE, actuating, contact and spring assembly
SPRING, shifter knob

KNOB, shifter

INSULATOR, contacts and wiring harness
assembly

PLATE, base

LOCKWASHER

SCREW, cover

SCREW, set

NUT, jam

E
®
arLONE

CLOoxNO®
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1. Disconnect wires at chassis end of wiring
harness. Loosen jam nut (10) and
unscrew switch from gear shift lever.

2. Remove set screw (9) and cover screw (8)
from mounting side of base plate (6), then
lift off cover (1), shifter knob (4) and
spring (3). Remove actuating plate,
contact and spring (2) as an assembly.
Remove insulator, contacts and harness
assembly (5) from base plate (6).

CONTROL SWITCH CLEANING, INSPECTION AND
REPAIR
2-Speed System

Inspect switch for loose connections and other
visual defects that may cause a short circuit or electrical
failure. If switch is faulty, replace as a unit.
3-Speed System

Inspect all parts for cracks or damage. Inspect
contacts for burned or corroded condition. Check for
faulty wiring connections. Replace individual parts if
they are faulty. Replace insulator, contacts and wiring
harness as an assembly.
CONTROL SWITCH
INSTALLATION
2-Speed System

To install the 2-speed shift control switch, attach
switch to harness; then pull rubber boot down into
position.
3-Speed System

Switch parts should be assembled clean and
dry. Do not lubricate switch parts.
Assemble and Install Control Switch

NOTE

Type "A" control switch can be

assembled with base plate mounted

on or off gear shift lever.

1. If base plate was removed, install jam nut
on shift lever. Thread base plate on shift
lever and tighten jam nut. Pass wiring
harness through base plate. Connect
wires to insulator contacts. Position
insulator in recessed area of base plate,
Fig. 21.

2. Place actuating plate, contact and spring
assembly in  mounting position on
insulator. Install knob spring, shifter knob,
Fig. 22, and cover; then fasten with cover
screw.

REASSEMBLY AND

WIRING
HARNESS PLATE

Fig. 21 Positioning Insulator in Base

- SPRING

r

SHIFTER

/e KNOB
ACTUATING PLATE MT-7624
Fig. 22 Installing Shifter Spring and Knob

NOTE
Type "B" base plate and cover must
be assembled before installing
control switch on gear shift lever.

..

1 s ACTUATING
MI.7625 7 PLATE

Fig. 23 Installing Cover
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1. With wiring harness connected to
insulator contacts, pass wiring harness
through base plate, positioning insulator in
recessed area of base plate, Fig. 21.

2. Place actuating plate, contact and spring
assembly in  mounting position on
insulator. Install knob spring and shifter
knob, Fig. 22, and cover, Fig. Z3; then
fasten with cover screw and lockwasher.
Install set screw to secure cover screw.

3. Install jam nut on shift lever. Thread
control switch assembly on gear shift
lever. Tighten jam nut. Connect wiring
harness at chassis end.

MAINTENANCE
Speedometer Adapter

The speedometer adapter, Figs. 5 and 6, are
lubricated and sealed for life of the wunit. No
maintenance is required. Replace when unit becomes
faulty. In the 3-speed system it is not necessary to
replace both units if only one has failed.
Quick Release Valve (for 2-Speed Tandem Drive Axles

If quick release valve fails to operate properly, it
may be repaired as follows: Disassemble valve; inspect
valve body, valve seat and spring for evidence of faulty
operation. Replace all worn parts and reassemble.
Control Switch

If 2- speed control switch is faulty, replace as a

unit.
Solenoid Valve

Replace faulty solenoid valve as an assembly.
The valve is a sealed unit and cannot be serviced.
SHIFT UNIT LUBRICATION

Keep filled to plug level. Twice each year
remove cover, drain and flush. Use SAE 10 engine oil
for temperatures 0° F and up. For temperatures below
0°F, use 3 parts SAE 10 engine oil to 1 part kerosene.
This mixture can safely be used in temperatures up to
32'F.
TROUBLE SHOOTING
2-Speed System

If axle will not shift, test system and
components as follows:

NOTE
Test lamp voltage should be same as
system rated voltage. Refer to Fig. 1
for terminal references.

Check Circuit Breaker Operation

Disconnect circuit breaker lead wire (terminal
"A"), connect test lamp across terminal "A" and ground
on vehicle frame. Turn on ignition switch (or accessory
switch for diesel engines) and observe test lamp
operation.

1. If lamp lights and stays on continuously,
circuit breaker and lead wire are
satisfactory.

2. If lamp does not light, check for poor
electrical connections or broken lead wire.
If lead wire and electrical connections are
satisfactory, circuit breaker is faulty.

3. If lamp does not light immediately, then
starts to flash on and off (also a faint
clicking of the circuit breaker may be
heard), the circuit breaker is faulty.

Check Control Switch and Wiring Harness

If trouble in control switch or wiring harness is
suspected, visually check as follows: Check harness for
damage or worn insulation that may cause a ground
connection, especially where harness passes through
cab floor. Check for short circuits between wire
terminals. Check for poor insulation or accidental
ground at end of lead wire (terminal "D").

NOTE

To determine condition of control

switch, a new switch may be

temporarily installed. However,

control switch operation may be

checked with a test lamp as follows:

Disconnect lead wires at speedometer adapter
(terminal "B") and at solenoid valve (terminal "C"). Turn
ignition switch on and alternately connect test lamp
leads to disconnected lead wires. Operate control
switch and observe test lamp for the following
conditions:

When test lamp is connected to speedometer
adapter lead wire (terminal "B"), lamp should light in
"Low Range" or "down" position of control switch knob.
Lamp should go out with control switch knob in "up"
position.

When test lamp is connected to solenoid valve,
lead wire (terminal "C"), lamp should light in "High
Range" or "up" position of control switch knob. Lamp
should go out when control switch knob is in the "down"
position.
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If test lamp indications are correct in the above
tests, current supply is correct to speedometer adapter
and solenoid valve.

If lamp does not light correctly, trouble may be a
short circuit in the wiring harness or control switch, or a
wire in the harness may be broken.
Check Solenoid Valve Operation

The solenoid valve must have a good ground
connection to vehicle frame to operate satisfactorily.
Disconnect lead wire at terminal "C" and air line leading
to shift units. Install an air pressure gauge in air line
opening in solenoid valve. Apply power supply (vehicle
voltage) to solenoid valve terminal and observe
pressure gauge reading. Operating pressure should be
approximate reservoir pressure. If gauge indicates
approximate reservoir pressure, solenoid valve
operation is satisfactory. If gauge indicates low or no
pressure, solenoid valve is faulty.
Check Air Shift Unit Operation

If electrical system is satisfactory and axle does
not shift satisfactorily, the air shift unit may be faulty.
Disassemble and repair unit as previously described.
Check Speedometer Adapter Operation

The speedometer adapter is energized in low
axle range only. The adapter is grounded through
speedometer mounting or speedometer cable and cable
housing. Check adapter to see that it is properly
grounded. Disconnect lead wire at terminal "B".
Connect test lamp to terminal "B" lead and ground on
vehicle frame. Turn ignition switch on and observe test
lamp reaction.

Test lamp should light in "Low Range" or "down"
position of control switch knob. Lamp should go out
when control switch knob is placed in "up” position.

If test lamp indications are correct, current
supply to adapter is correct. If lamp indications are
correct and axle shifts normally but speedometer does
not operate properly, replace adapter.

If test lamp indications are not correct, trouble is
in wiring harness or control switch.
3-Speed System

If the axle will not shift, test system and
components as follows:

Test lamp voltage should be same as system
rated voltage. Refer to Fig. 2 for terminal references.

Check Circuit Breaker Operation

Disconnect circuit breaker lead wire (terminal
"A"). Connect test lamp across terminal "A" and ground
on vehicle frame. Turn on ignition switch (or accessory
switch for diesel engines) and observe test lamp
operation:

1. If lamp lights and stays on continuously,
circuit breaker and lead wire are
satisfactory.

2. If lamp does not light, check for poor
electrical connections or broken lead wire.
If lead wire and electrical connections are
satisfactory, circuit breaker is faulty.

3. If lamp does not light immediately, then
starts to flash on and off (also a faint
clicking of the circuit breaker may be
heard), the circuit breaker is faulty.

Check Cab Electric Lockout Switch

Connect test lamp to cab electric lockout switch
terminals "B" and "C" and check as follows: With test
lamp connected to terminal "B", lamp should light when
cab switch is in the "Lockout Disengaged" position. If
lamp lights, current supply to control switch is
satisfactory. Test lamp should go out when cab switch
is in "Lockout Engaged" position.

With test lamp connected to terminal "C", lamp
should light when cab switch is in "Lockout Engaged”
position. If lamp lights, current supply to the shift unit
electric switch is satisfactory. Test lamp should go out
with cab switch in "Lockout Disengaged” position. If test
indications are as indicated above, cab electric lockout
switch operation is satisfactory.

Check Shift Unit Electric Switch

The shift unit electric switch is open in "HI" or
"INT" ranges. The switch closes in "LO" range (with
axle and shift unit in low range).

To check shift unit electric switch, disconnect
lead wire at terminal "D". Connect test lamp to terminal
"D" and ground. Place cab electric lockout switch in
"Lockout Engaged” position. With axle in "LO" range,
lamp should light. Test lamp should not light with axle
in "HI" or "INT" ranges. W.ith cab electric switch in
"Lockout Disengaged" position, the test lamp should not
light regardless of axle range.
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Check Control Switch and Wiring Harness

If trouble in control switch or wiring harness is
suspected, first check operation of the cab electric
lockout switch to make certain current supply to wiring
harness is satisfactory. Next, visually check wiring as
follows: Check harness for damaged or worn insulation
that may cause a ground connection, especially where
harness passes through cab floor. Check for short
circuits between wire terminals.

If wiring checks out satisfactorily, check control
switch. To determine condition of control switch, it is
recommended that a new control switch be temporarily
installed. However, if desirable, control switch operation
may be checked with a test lamp as follows:

NOTE

Under actual installation conditions,

lead wires to speedometer adapters

could be transposed without

affecting operation. However, in the

following tests, it is assumed that
terminal "E" lead wire is connected

to the black wire leading to the rear

rear axle solenoid valve, and terminal

"F" lead wire is connected to the red

wire leading to the forward rear axle

solenoid valve.

Disconnect lead wires at speedometer adapters
terminals "E" and "F" and at solenoid valves terminals
"G" and "H". Turn ignition switch on and alternately
connect test lamp leads to disconnected lead wires.
Operate control switch and observe test lamp for the
following conditions:

When test lamp is connected to speedometer

adapter lead wire (terminal "E"), lamp should light in
high range or "HI" position of control switch. Lamp
should go out with control switch in "INT" (intermediate
range) or "LO": ' (low range) position.
When test lamp is connected to speedometer adapter
lead wire (terminal "F"), lamp should light in high range
or "HI" position and intermediate range or "INT" position.
Lamp should go out with control switch in "LO" (low
range) position.

When test lamp is connected to solenoid valve
lead wire (terminal "G"), lamp should light in
intermediate range or "INT" position and high range or
"HI" position or control switch. Lamp should go out
when control switch is in "LO" position.

When test lamp is connected to solenoid valve
lead wire (terminal "H"), lamp should light in high range

or "HI" position of control switch. Lamp should go out
when control switch is in "INT" position or "LO" position
of control switch.

If test indications are correct in the above tests,
current supply is correct to speedometer adapters and
solenoid valves.

If lamp does not light correctly, trouble may be a
short circuit in wiring harness or control switch, or a wire
in a harness may be broken.

Check Solenoid Valve Operation

One solenoid valve is energized to supply. air to
shift unit in intermediate ("INT") and high ("HI") range.
A second solenoid valve is energized to supply air to
shift unit in high ("HI") range only. A third solenoid
valve operates lockout on power divider. Each valve
must have a good ground connection to vehicle frame to
operate satisfactorily. Before condemning solenoid
valve operation, make certain that ground connection is
satisfactory.

To check solenoid valve operation, disconnect
lead wires at terminals "G", "H" and "I" and air lines
leading to respective shift unit. Install an air pressure
gauge in air line opening in solenoid valve. Apply power
supply (vehicle voltage) to solenoid valve terminal and
observe pressure gauge reading. Operating pressure
should be approximate reservoir pressure. If gauge
indicates approximate reservoir pressure, solenoid valve
operation is satisfactory. If gauge indicates low or no
pressure, solenoid valve is faulty.

Check Air-Torsion Spring Shift Unit Operation

If electrical system is functioning properly but
axle does not shift satisfactorily, trouble may be caused
by a faulty air-torsion spring shift unit. Disassemble and
repair a faulty shift unit as indicated previously.

Check Speedometer Adapter Operation

Two speedometer adapters are mounted
together with one adapter being energized in high axle
range only, while the other is energized in intermediate
axle range and high axle range. The adapters are
grounded through  speedometer  mounting  or
speedometer cable and cable housing. Before
condemning speedometer adapter operation, make
certain that ground connection is satisfactory.

To test speedometer adapter circuit with a test
lamp, first disconnect lead wire at terminal "E". It is
assumed that terminal "E" lead wire connects to the
black wire leading to the rear rear axle solenoid valve.
Connect test lamp to terminal "E" lead wire and ground
on vehicle frame. Turn ignition switch on and
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observe test lamp operation. The test lamp should light
in high range or "HI" position of control switch. Lamp
should go out when control switch is placed in "INT" or
"LO" position.

To test other speedometer adapter circuit with a
test lamp, disconnect lead wire at terminal "F". It is
assumed that terminal "F" lead wire connects to the red
wire leading to the forward rear axle solenoid valve.
Connect test lamp to terminal "F" lead wire and ground
on vehicle frame. Turn ignition switch on and observe
test lamp operation. The test lamp should light in

intermediate range or "INT" position and high range or
"HI" position of control switch. Lamp should go out
when control switch is placed in "LO" position.

If lamp indications are correct, current supply to
adapters is correct. If lamp indications are correct and
axle shifts normally but speedometer does not operate
properly, replace faulty adapter.

If test lamp indications are not correct, trouble is
in wiring harness or control switch.
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CENTER CAM
SNAP RING

SIDE MEMBER

DRIVEN CLUTCH MEMBER

SPIDER

CENTER CAM

SPRING RETAINER

SPRING

MT-2844

Fig. 1 Internal Spring Design Differential Locking Unit (Exploded View)

DESCRIPTION

The NoSPIN differential (Figs. 1 and 2)
provides equal amounts of drive line torque to each rear
driving wheel and also permits differential action for
turning corners.

This differential also provides greater operating
flexibility than a conventional differential, because the
locking type differential overcomes wheel spinning when
required to operate in mud, sand, snow and on ice or
wet roads. The unit is installed in the differential case in
place of the conventional gears, pinion and spider.

The action of the unit is the same for both drive
and coast loads and forward and reverse driving.
CONSTRUCTION

Two types of NoSPIN differentials have been
used on IH vehicles; they are (a) Internal Spring Design,
Fig. 1 and (b) External Spring Design, Fig. 2.

The difference in the two units is explained in
the text; however, the disassembly will cover the
internal design locking unit.

CEMTER CAM
AP BIMNG
%,

SPRING RETAMNER

50

SPIDER
4

HoL

The differential locking unit consists of several
parts, all assembled around the spider.

Spider and Center Cam Assembly

This assembly consists of the spider, center
cam and spider snap ring. The spider has four trunnions
projecting radially from a center ring on each side of
which are located fixed driving clutch teeth. These teeth
vary in number, depending on the size and model of
differential. The internal diameter of the spider is
uniform. Into it is mounted the center cam. This cam is
held in position with a centrally mounted snap ring which
permits the center cam to be rotated within the spider
but prevents lateral movement. The center cam is
symmetric, having the same number of cam lifts on
each side as there are clutch teeth on the spider. These
lifts or "cams" have uniform contours with rounded
surfaces that provide anti-friction ramps for disengaging
the driven clutch members.

Driven Clutch Members

Two identical driven clutch members are
located on either side of the spider and center cam
assembly. Each has a set of clutch teeth

CENTER CAM DRIVEN CLUTCM
/ ’; SPEING WDE GEaR
i .
S0WCe
MT 4431

Fig. 2 External Spring Design Differential Locking Unit (Exploded View)
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to match the clutch teeth on the spider through which
driving torque is transmitted. Radially inward from the
driven clutch teeth on models using internal spring are
cams which mesh with the cams of the center cam
member. These cams have been eliminated on the
models using the external spring. The internal diameter
of each driven clutch member has splines which engage
the external splines of the splined side members.
Spring Retainers and Springs
Models with Internal Springs

Spring retainers are inserted into the outer ends
of driven clutch member. The bowl side of these
retainers is mounted first through the outer side of the
driven clutch members. The flanged portion of the
spring retainers pass through the internal splines to rest
on the mating flanges of the driven clutch members.
The springs are mounted in spring retainers after
assembly and thrust against their inner cupped ends.

Models with External Springs

Spring retainers fit over the side gear, passing
through external splines to seat against the shoulder on
the side gear. Springs fit between the driven clutch and
outer flanged surface of the spring retainer.

Splined Members

These two splined side members are splined
internally to receive the truck axle shafts. The inner
hubs of the splined side members are inserted in the
outer ends of the springs. The external splines of the
splined side members engage the internal splines of
driven clutch members on each side of the completed
assembly.

OPERATION
Straight Forward Driving

When a vehicle is being driven in a straight
forward direction, the clutch teeth on both sides of the
spider assembly are fully engaged with the clutch teeth
on each driven clutch member. Likewise, the fixed
cams of the driven clutch members are fully meshed
with the cam surfaces of the floating center cam ring
mounted on the inside diameter of the spider, as
described previously.

Engagement of the driving and driven
clutch teeth is assured by the pressure of the two
springs which force the driven clutch members inwardly
against the spider and also by the positive locking action
developed by the mating undercuts on the driving faces
of the clutch teeth.

MT-2847
Fig. 3 Typical Installation of NoSPIN Unit (Cross
Sectional View)

In this condition, both clutches remain fully
engaged so that the assembly operates as a solid unit
and each rear wheel is driven forward at ring gear
speed.

Straight Rearward Driving

When driving a vehicle in a straight rearward
direction, both driven clutch members are held in full
engagement with the spider and center cam as
described for straight forward driving. However, in this
case, the spider rotates in the reverse direction and
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Driven Clutch Member lsi'-’ﬂ:lﬁ" Driven Clutch
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Fig. 4 Straight Forward Driving
shifts the driving force to the opposite set of driving
faces on the mating clutch teeth. Again we have the
assembly operating as a unit with each wheel being
forced to rotate at ring gear speed.
Right Hand Turn - Forward Direction
When making a turn, differential action is
required in order to permit the outside wheel to travel a
greater distance, and faster, than the inside wheel.

Same Speed
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Fig. 5 Right Hand Turn--Forward Direction

A conventional bevel gear type differential
permits the outside wheel to turn faster than ring gear
speed while the inside wheel turns slower than ring gear
speed. The NoSPIN differential allows either wheel to
turn faster than the ring gear speed but does not permit
either wheel to turn slower than the ring gear speed
when power is applied.

When negotiating a right hand turn in a forward
direction, the right hand driven clutch member remains
fully engaged with the spider clutch teeth and the
corresponding cams (see Fig. 5).

The driving clutch teeth of the spider transmit
the driving force to the driven clutchmember, which in
turn drives the right hand (inside) wheel constantly at
ring gear speed, thus propelling the vehicle. The left
hand (outside) wheel covers a greater arc than the right
hand (inside) wheel and driven by the traction of the
road, must turn faster than ring gear speed. Likewise,
the left hand driven clutch member must turn faster than
the spider. In other words, it permits differences in
wheel speeds or differential action. Fig. 6 illustrates
how this is accomplished.

The right hand row of came on the center cam
member are meshed securely with the cams on the right
hand driven clutch member. With the center cam thus
locked in this position so that it cannot rotate with
respect to the spider, its cams on the left hand side
serve as ramps upon which the mating cams on the left
hand driven clutch member can rise enabling that driven
clutch member to disengage from the spider. The
ramps on the center cam are high enough to permit the
clutch teeth on the driven clutch member to clear the
teeth on the spider and when the crest of the ramp is
passed, the teeth of the driven clutch member are
forced back by spring pressure into full engagement with
the clutch teeth of the spider.

Driven Clutch Spidder

Member Be:comes Deiven Chilch Member

Diserigagedand Travels . /

Faster Than 15y ~ .'/ Spider and

Spuder ~ “".. Driven Clufch
Cf;nre_r CFm'l ] * Member Travel
Member == 4 +——al S5ame Speed

Ty § !
Center Cams

Ve a5 Ramps

;_r:rr.;J e

P Driven Clutch
-.;‘ Member Teeth
Driven by Spider

Driven Clitch Membess %€
i rougne ontd towih thew Fixed Came
Fig. 6 Forward Right Hand Turn (Cross Secfidhal
View)

This engagement and disengagement or
indexing operation continues throughout the turn with a
rapidity that is in direct relation to the speed of the
overrunning wheel; As the vehicle completes the turn
and is again driven in a straight forward direction,
differential action no longer being required, both driven
clutch members become fully engaged with the clutch
teeth of the spider, then the operation, as described in
"Straight Forward Driving" is resumed.

CTS-2174S
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Forward Right Hand Turn Braking Condition

In this situation, the vehicle is moving forward, but
the direction of torque of the ring gear is reversed
because the vehicle is being slowed down by braking
action. This reversal of torque is produced by the action
of road traction driving the wheels against the torque of
the engine. In this condition, when a right hand turn is
negotiated, the left hand (outside) wheels rotate at ring
gear speed since the left hand driven clutch member
remains fully engaged while the right hand (inside)
wheels rotate slower than ring gear speed.

The symmetrical design of the differential makes it
possible to function in the manner described above
which is in effect directly opposite to that described as
Right Hand Turns-Forward Direction.

It should be noted that if a turn is negotiated in such
a manner that power is first applied and then braking
action is encountered before the turn is completed, the
differential is designed to function without interruption
and will automatically take care of such reversal of
torque.

Left Hand Turn Forward Direction

In making a left hand turn with the vehicle driven in
a forward direction, the left hand wheel is on the inside
of the turn and the power is applied to it so that it must
rotate at ring gear speed. The right hand wheel travels
through the greater arc, being on the outside of the turn.
Its driven clutch member becomes disengaged from the
spider clutch teeth, permitting it to be rotated by ground
traction faster than the ring gear (See Figs. 7 and 8).
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Fig. 7 Left Hand Turn--Forward Direction

The operation of the driven clutch member on the
right side of the assembly in the foregoing instance is
illustrated above.
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Fig. 8 Forward Left Hand Turn (Cross Sectional

View)
Right and Left Hand Turns Rearward Direction

The operation of the NoSPIN differential when
required to make turns while traveling in a rearward
direction is identical to that when making turns in a
forward direction. When moving rearward in a turn
under power, the inside wheel is driven at ring gear
speed while the outside wheel is driven by the ground
faster than ring gear speed. When the rearward turn is
nearing completion and the vehicle is slowing down
because of application of the brakes, the outside wheel
is driven by the ground at ring gear speed, as its driven
clutch member is fully engaged and acts to "brake"
against the engine torque. The inside wheel is driven by
the ground through the smaller arc of travel and since its
driven clutch member is disengaged, it will rotate slower
than ring gear speed.

Fig. 9 shows the operation of the differential when a
right hand turn in a rearward direction is being
negotiated.

Driven Cluich Member

Hlovaied by Cams Dis: = PO
angage from Spider
Clutch Teeth and Travel
at Faster Speed

Fig. 9 Right Hand Turn--Rearward 'Direction
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DIFFERENTIAL REMOVAL

The procedure for removing the differential is the
same as wused for a conventional differential.
IMPORTANT PRECAUTION: Before disassembling the
differential case, insert a bolt through the center of the
NoSPIN unit (axle shaft openings) with a flat washer on
each end against the side members (Fig. 10).

Thread a nut on the bolt against the flat washer
finger tight. This will prevent possible injury caused by
the unit flying apart due to the spring pressure within
itself during disassembly of the differential case.

FLAT WASHER FLAT WASHER

o 12078
Fig. 10 Inserting Assembly Retaining Bolt
DISASSEMBLY
Remove the bolts from the differential case and lift
out the NoSPIN unit. Mount unit in a small press (Fig.

11).

FLAT WASHER

BB oour Hero
i i lﬂ SIDE MEMBER
£

SPRING i e I

DRIVEN

CLUTCH

SPIDER

SPLINES MUST
INDEX

MT.2879

Fig. 11 Release of Spring Pressure

Apply enough pressure on the head of the bolt to
release the spring pressure against the nut. Remove
the nut and flat washer by reaching underneath the
press. Slowly release the press and allow the unit to
disassemble itself until the spring pressure is fully
released.

Remove unit from press.

Remove side members, springs, spring retainers
and driven clutch members. The center cam may be
removed from the spider by expanding the snap ring
with small screw drivers or wedges.

NOTE: Be careful when removing and
reinstalling center cam snap ring to avoid possible
injury.

CLEANING, INSPECTION AND REPAIR

Wash all parts thoroughly with a cleaning solvent.
Inspect all mating surfaces and teeth for possible wear
or damage. Replace all worn or damaged parts before
reassembly.

REASSEMBLY

Reassembly is essentially the reverse of
disassembly. Lubricate all parts with SAE30 oil during
reassembly. Place side member upright and install
spring on same. Place spring retainer on spring with
flange end toward side member. Install driven clutch
member on spring retainer. Place spider on driven
clutch member, indexing teeth of same. Install other
driven clutch member, spring retainer, spring and side
member on spider.

Insert a bolt through the center of the NoSPIN unit
with a flat washer against side member. Mount unit in
press as shown in Fig. 11. Compress springs by
pressing on head of bolt and index splines of side
members with those of driven clutch members. NOTE:
Keep entire unit aligned in press to prevent it from
kicking out while springs are being compressed.
Compress unit until side member splines are completely
indexed and flush with driven clutch member. Install flat
washer on bolt against side member and thread nut on
bolt, finger tight, so that it has the appearance of Fig.
10 when removed from the press.

Remove unit from press.

Place unit in differential case and install differential
case bolts.

Reassembly from this point is the same as for a
conventional differential.
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TANDEM LOCK

The NoSPIN locking type differential can also be
used in place of the conventional interaxle differential
and lock-out control in tandem axles, Fig. 12. In this
capacity it operates between the axles in the same
manner as between the wheels of a single axle. When
the "Tandem Lock" (its name for this application) is used
in the power divider unit, the need for manual control of
the interaxle differential lockout is completely
eliminated.

Operation

Interaxle differential action is required when
cornering to permit forward tandem axle to travel farther
and faster than rear tandem axle. The tandem lock
inter-axle differential, mounted on forward end of thru
shaft, allows either drive axle to turn faster than driven
speed but does not permit either axle to turn slower than
driven speed when power is applied. A right or left turn
in a forward direction disengages front driven clutch (b)
and side gear (a) from the drive teeth of central driver or
spider (c). This results from the wheels on forward
tandem axle covering a greater arc than those on rear
axle, and driven by traction of road they rotate faster
than driven speed. In like manner the rear driven clutch
(d) tries to rotate slower than central driver (c), but
design prevents this. Torque is then transmitted through
rear side gear (e) of tandem lock unit to rear tandem
axle at driven speed to propel the vehicle. This
automatic, full-time power control minimizes tire scuffing
and axle shock loads. It also eliminates possible
mechanical failure through driver error in the incorrect
use of a manual inter-axle lockout.

Maintenance

The disassembly, cleaning, inspection and repair of
the tandem lock is the same as covered previously for
the single axle unit. For removal and installation of the
inter-axle differential, see specific instructions for the
conventional unit covered in the Service Manual,
Tandem Axle.

IMPORTANT PRECAUTION

If a truck is equipped with a NoSPIN differential,
power will be transmitted to the opposite rear wheel or
axle if one of the rear wheels or axles slips. Both rear
wheels or both rear axles must be raised free of ground
if it is necessary to operate one rear wheel with truck
stationary; otherwise, the wheel or axle that is not raised
will pull truck off its support.

LUBRICATION

The NoSPIN unit is lubricated with the same lube
used in conventional differentials. Fill differential carrier
through filler hole until oil is level with hole. For tandem
axles be sure to pour .47 Liters (one (1) pint) of lube into
power divider.

For type of lubricant, refer to Lubrication, CTS-2412.
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FRONT DRIVEN CLUTCH (B)

FRONT SIDE GEAR [A)

MT-9854

Fig. 12. Cutaway View of Tandem Lock NoSPIN Inter-Axle Differential
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REAR AXLE
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AXLES-REAR

SINGLE REDUCTION DRIVE UNIT
WITH SELF-CONTAINED TRACTION EQUALIZER
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AXLES-REAR

SELF-CONTAINED TRACTION EQUALIZER

T

.

DESCRIPTION

This manual covers the description and servicing of
the self-contained traction equalizer.

An axle equipped with the self-contained traction
equalizer delivers an increase in tractive effort to the
wheel having the best road adhesion. Besides better
enabling the vehicle to propel itself through mud, snow,
ice and slush, the traction equalizer makes it easier to
control the vehicle on curves, slippery pavement and
soft ground. It also eliminates the tendency of vehicle to
swerve when one wheel suddenly loses traction because
wheel spinning is reduced. The unit is continuously
engaged and automatically effective whenever one
wheel turns faster than the others.

CONSTRUCTION AND OPERATION

The traction equalizer is basically a springloaded
multiple disc clutch unit located entirely within the
differential. While most clutches are intended not to slip
except when disengaged, the traction equalizer is
intended to slip above a certain torque value and not to
slip below this torque value. The ability to slip at higher
torques enables the vehicle to make turns in a normal
manner. The resistance to slip at lower torques enables
the vehicle to maintain an appreciable amount of

tractive effort even when one wheel encounters poor
traction.

Occasionally it may be found the traction equalizer
tends to slip in jerks instead of continuously. Generally
this occurs only at slow speeds on sharp turns. When
the slip occurs in jerks, it produces a series of fairly loud
bangs. What actually happens is that the axle shafts
start winding up as vehicle enters the turn. After the
windup produces sufficient torque, the traction equalizer
slips and the torque drops to a lower value and the slip
stops. As the slip suddenly stops, an audible sound is
produced. Although the sound is annoying to the driver
and bystanders, there is no mechanical damage or
harm.

The gear lubricant used is a factor in this slip and
stick action. If the static friction coefficient of the
lubricant is appreciably higher than the sliding
coefficient, the traction equalizer will slip in jerks at slow
speed. If the coefficients are equal or reversed, the slip
will be smooth and continuous at all speeds. Many gear
lubricants are treated for "limited-slip differentials;” one
of these should be used to minimize stickslip action and
resulting noise.

PERFORMANCE CHECK

The effectiveness of the traction equalizer can be
checked by the following method:

A. Jack up one wheel free of ground.
B. Block other wheel or otherwise restrain vehicle.

C. Put transmission in neutral so propeller shaft is
free to rotate.

D. With long bar and appropriate scale, measure
torque to rotate jacked-up wheel.
Wheel torque = pounds pull x bar length (in
feet).

E. Wheel torque x 2 = equalizer torque.

The equalizer torque on a new unit will check
approximately 4067 N.m (3000 ft.Ibs.) or higher. When
this torque drops to 2034 N.m (1500 ft.lbs.) or less, the
clutch packs should be replaced.
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REMOVAL AND INSTALLATION OF
SELF-CONTAINED TRACTION EQUALIZER PACK
GENERAL DISASSEMBLY

REMOVE DIFFERENTIAL CARRIER FROM HOUSING

A.

B.

Drain lubricant from axle housing.

Remove axle shaft drive stud nuts and lock
washers.

Rap axle shafts sharply in center of flange with
heavy steel hammer on drift to free dowels.
Remove taper dowels and axle shafts.

PRYING THE SHAFTS LOOSE WILL DAMAGE THE

HUBS AND OIL SEALS.
Disconnect universal at pinion shaft.

Remove carrier to housing stud nuts and
washers. Loosen two top nuts and leave on
studs to prevent carrier from falling.

Break carrier loose from axle housing with
rawhide mallet.

Remove top nuts and washers and work carrier
free. A small pinch bar may be used to
straighten the carrier in the housing bore.
However, the end must be rounded to prevent
indenting the carrier flange. A roller jack may
be used to facilitate removal of carrier.

Place carrier in suitable holding fixture.

DISASSEMBLE CARRIER
REMOVE DIFFERENTIAL AND GEAR
ASSEMBLY

A. Loosen jam nut and back off thrust block
adjusting screw.

B. Center punch one differential carrier leg and
bearing cap to identify for proper reassembly.

C. Cut lock wire. Remove cap screws and
adjusting nut locks.

D. Remove bearing cap stud nuts or cap screws,
bearing caps and adjusting nuts.

E. Lift out differential and gear assembly.

F. Remove thrust block from inside of carrier
housing.

DISASSEMBLE DIFFERENTIAL CASE AND GEAR
ASSEMBLY

A. If original identification marks are not clear,
mark differential case halves with a punch or
chisel for correct alignment on reassembling.

B. Cut lock wire, remove bolts and separate case
halves.

C. Remove spider, pinions, side gears and thrust
washers.

D. If necessary, remove rivets and separate gear
and case.

E. If necessary to replace differential bearings,
remove with a suitable puller.
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AXLES-REAR

SELF-CONTAINED TRACTION EQUALIZER

DIFF. SIDE GEAR RETAINER RING
SIDE GEAR THRUST WASHER RETAINER RINE ROLL PIN DIFF. CASE PLAIN HALF  WASHER

CTS-2539P Page 5



|
|I| TRUCK SERVICE MANUAL

AXLES-REAR

DIFFERENTIAL CASE HALF FIXTURE

The removal and disassembly procedure for the
Traction Equalizer is the same for both differential case
halves.

The use of a clamping and alignment fixture will
facilitate the disassembly and reassembly of the disc
pack.

PRBSSUNE PLATE

PXTUN SAN DMC PACK MATROM

A suitable fixture as shown above can be made from
available stock by following dimensions on the above
drawing.

REMOVE TRACTION EQUALIZER

A. Remove nut, washer and pressure plate from
clamping fixture.

W e

B. Position differential case plain half (bearing end
down) over threaded post and locating washer
on fixture.

C. Place pressure plate over retaining ring of disc
pack and install washer and nut. Clamp base of
fixture in vise and tighten nut to 110-120 Ib. ft.

D. Using suitable tool remove internal snap ring
from differential case half.

E. Slowly loosen nut on clamping fixture to release
pressure on disc pack. Remove nut, washer
and pressure plate from clamping fixture.

CTS-2539P Page 6
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AXLE-REAR

F. Remove disc pack retainer ring. Do not remove
roll pins from case half unless damaged.

G. Remove entire disc pack, discard the clutch
discs but save the other parts.

H. Remove empty differential case from fixture.
I. Repeat procedure for other case half.

PREPARE FOR REASSEMBLY CLEAN, INSPECT
AND REPAIR

Parts having ground and polished surfaces such as
gears, bearings, bearing journals and differential case
halves, should be cleaned in a suitable solvent such as
kerosene or diesel fuel oil.

GASOLINE SHOULD BE AVOIDED

DO NOT clean these parts in a hot solution tank or with
water and alkaline solutions such as sodium hydroxide,
orthosilicates or phosphates.

We do NOT recommend steam cleaning assembled
drive units after they have been removed from the
housing. This can lead to corrosion (rust) of critical
parts of the assembly and the possibility of circulating
rust particles in the lubricant. Premature failure of

bearings, gears and other parts can be caused by this
practice.

DRYING

Parts should be thoroughly dried immediately after
cleaning. Use soft, clean lintless absorbent paper
towels or wiping rags free of abrasive material, such as
lapping compound, metal fillings 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.

INSPECT

It is impossible to overstress the importance of careful
and thorough inspection of drive unit parts prior to
reassembly. Thorough visual inspection for indications
of wear or stress, and the replacement of such parts as
are necessary will eliminate costly and avoidable drive
unit failure.

A. Inspect all bearings, cups and cones, including
those not removed from parts of the drive unit,
and replace if rollers or cups are worn, pitted or
damaged in any way. Remove parts needing
replacement with a suitable puller or in a press
with sleeves. Avoid the use of drifts and
hammers. They may easily mutilate or distort
component parts.

B. Inspect the differential assembly for the
following:

1. Pitted, scored or worn thrust surfaces of
differential case halves, thrust washers,
spider trunnions and differential gears.
Thrust washers must be replaced in sets.
The use of a combination of old and new
washers will result in premature failure.

2. Wear or damage to the differential pinion
and side gear teeth. Always replace
differential pinions and side gears in sets.

CTS-2539P Page 7



|
|I| TRUCK SERVICE MANUAL

AXLE-REAR

REPAIR

Use only genuine International Harvester Co.
replacement parts for satisfactory service.

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

B. Remove nicks, mars and burrs from machined
or ground surfaces. Threads must be clean and
free to obtain accurate adjustment and correct
torque. A fine mill file or India stone is suitable
for this purpose.

C. When assembling component parts use a press
where possible.

D. Tighten all the nuts to the specified torque. Use
soft iron lock wire to prevent possibility of wire
breakage.

LUBRICATION

For type of lubricant, refer to Lubrication CTS-2412.

REASSEMBLY AND INSTALLATION OF TRACTION
EQUALIZER KIT PRELOAD CHECK-CASE HALF

NOTE: Replacement discs are furnished in kits. Each
kit contains two sets of discs held together on a
mandrel, one set for each case half. These parts have
been pre-lubricated and run-in. Each set of parts should
be handled as a group to avoid altering the relative
position of any of the individual pieces. Leave mandrel
in place until assembly into differential case half is
completed.

Before assembling disc pack into case half it is
necessary to determine the amount of preload shims to
be used.

CTS-2539P Page 8

A. Using a depth micrometer or Vernier Gauge,

measure the depth of clutch bore in case half as
illustrated, make note of measurement.

PRELOAD CHECK -DISC PACK

Remove nut, washer and pressure plate from
clamping fixture. Clamp base of fixture in vise.

B. Position the 1" thick spacer (Disc Pack

Platform) over locating washer of fixture.
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Key Description

Key Description

Key Description

Shaft, idler gear
Washer, thrust

Nut, support, case bolt
Nut, hex., 3/4NF

NOT USED

Stud, wheel flange
Shaft, axle

Breather, axle hsg. vent
Housing, axle

Plug, drain, 3/4"

Plug, pipe, sg-hd. 3/4"
Retainer, sun gear
Gear, sun

Gasket, shift fork cover

34. Lock, rt. brg. adjuster 50. Case, dr. gear support 66.
35. Pin, cotter, 3/16 x 1 51. Plate, high speed clutch 67.
36. Bushing, dowel, brg. 52. Case, differential 68.
37. Washer, bearing cap bolt 53. Washer, thrust 69.
38. Bolt, bearing c-p 54. Gear, set, pinion & side 70.
39. Bushing, dowel brg. 55.  Washer, pinion gear 71.
40. Lock, It. brg. adjuster 56. Spider, differential 72.
41. Bolt, brg. adjuster 57. Case, differential, right 73.
42.  Adjuster, bearing, It. 58. Drum, case oil collector 74.
43.  Clutch, sliding 59. Case, dr. gear support, rt. 75.
44. Pin, shift fork roller 60. Bearing, cone, diff., rt. 76.
45. Roller, clutch shift fork 61. Bearing, cup, diff., rt. 77.
46. Plug, pipe, ctsk. 1/2" 62. Bolt, dr. gear to case 78.
47. Plug, expansion, 1-3/8 63. Bolt, differential case 79.
48. Bearing, cup diff. It. 64. Gear, planetary pinion

49. Bearing, cone, diff. It. 65. Pin, clutch plate

DESCRIPTION

The two-speed axles featured in this section provide
a correct gear for most load and road conditions. The
principles of the single and double reduction axles are
incorporated to provide a HIGH and LOW ratio. In
HIGH axle ratio the two-speed axle functions as a single
reduction unit. When shifted into LOW axle ratio, it
functions as a double reduction unit.

OPERATION

To obtain HIGH axle ratio, the sliding clutch (43,
Fig. 1) is moved by the shift fork (16) to mesh with the
planetary pinion gears (64) and the high speed clutch
plate (51). This action causes the planetary pinion
gears to be held stationary, and the unit functions as a
conventional single reduction axle.

When LOW axle ratio is desired, the sliding clutch
(43) is shifted from the position described and becomes
meshed with the low speed clutch plate (42) and
planetary pinion gears (64). The planetary gears are
free to rotate about the sliding clutch gear which is held
stationary.

The secondary reduction between the bevel gear
(12) and differential assembly is accomplished and the
axle becomes a double reduction unit.

DIFFERENTIAL REMOVAL

Removal of the two-speed differential assembly
from the axle housing requires the same procedure as
removal of a conventional single reduction unit except
for disconnecting the shift mechanism.

80. Cover, shift fork opening
81. Bolt, shift fork cover
DISASSEMBLY

Remove plug (26), spring (27), and oil distributor
tube (28) as shown in Fig. 2. NOTE: All key numbers
mentioned in DISASSEMBLY and REASSEMBLY
procedures refer to Fig. 1.

! SPRING  PLUG

MI-2992

Fig. 2 Removal of Plug, Spring and Oil Distributor
Tube.

Lift shift motor rubber seal (21) from shift fork(16).
NOTE: When reassembling, be certain seal is placed
with bottom hole over lower stud (see Fig. 3).

CTS-2097S Page 6
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AXLE-REAR

F.

B. Position differential case plain half (bearing end
down) over threaded post and locating washer
of fixture. (From here on make sure parts are
coated with gear oil as the assembly is built up.)

C. Install complete clutch pack as removed from

fixture into differential case (with Mandrel still in

place).
item "G".

If pack does not require shims go to
If pack requires shims, remove the H.

four (4) Belleville springs, and thick drive disc

and go to item "D".

D. Next assemble the proper amount of preload

shims. (Refer to item "H" page 9.)

E. Position thick drive disc over shims.

K.

CTS-2539 Page 10

Install four (4) Belleville springs, concave side

up over disc pack.

G. Position retainer ring over pack (roll pin hole

chamfers down) align holes with roll pins in case

half.

Place pressure plate over retainer ring.

Install

washer and nut onto threaded post of fixture.
Tighten nut to 149-163 N.m (110-120 Ib. ft.)
torque to compress disc pack below snap ring.

CAUTION
As pack is being compressed
continue to check alignment of roll
pin holes in retainer ring with roll
pins in differential case half. If
necessary use small blunt drift and
hammer to reposition retainer ring.

install

Using suitable tool
differential case half.

snap ring

into

Remove nut, washer and pressure plate from

fixture. Remove plastic mandrel.
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AXLE-REAR

L. Remove differential case plain half from fixture
and install flange half.

Note
Reassembly procedures of the
Traction Equalizer Kit into the flange
half is the same as into plain half. F.
Follow pages 8 through 11.

INSTALL SIDE GEARS INTO CASE HALVES 16
TOOTH SIDE GEAR

A. Place side gear thrust washer in position in one
differential case half.

B. Insert side gear in case half so splines are
engaged with clutch discs. Index side gear as
required so that teeth on side gear are in line
with the spider holes in the case half.

C. Assemble spider, pinions and pinion thrust
washers in this same case half. Check spider
legs for proper seating in bores.

D. Place side gear thrust washer in position in
opposite case half.

16 TOOTH SIDE GEAR ONLY

Insert side gear in opposite case half. This
time, index side gear so that tooth-spaces on
side gear are in line with the spider holes in the
case half.

Temporarily wire side gear and thrust washer in
position in case half.

Invert and place in position on other case half.
Be sure to align differential case match marks
(already stamped). Case halves should meet
within 1.588 mm (1/16 in). If gap is wider
recheck for proper indexing of side gears.
Remove wire.

Install case capscrews and tighten to 251-278
N.m (185-205 |Ib. ft.) torque. Lockwire
capscrews.

If bearings are to be replaced, install, pressing
squarely and firmly onto differential case
halves.

9-14 TOOTH SIDE GEAR

Place differential case halves on bench and
observe differential case match marks (already
stamped). Rotate case halves until match
marks are facing the same direction.

With chalk premark corresponding spider arm
bores on both plain and flange case halves.

Install side gear thrust washers.

Insert side gear in one differential case half,
engaging splines of side gear with splines of
clutch discs. Index gear so a tooth aligns with
the premarked spider bore.

With opposite case half align a tooth space with
premarked spider bore. continue reassembly
by following procedures F through J, page 11.

I:g'-?..'-: .- TO INSTALL DIFFERENTIAL CASE ASSEMBLY
; WITH SELF-CONTAINED TRACTION EQUALIZER IN

wlo CARRIER AND HOUSING REVERSE PROCEDURES

CTS-2539P Page 11

P ON PAGE 4.
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AXLE-REAR

C. Position disc pack on platform. Omit shims at
this time.

G. Using Vernier Gauge measure height of pack.
Measure between top of disc pack platform (1"
thick spacer) and bottom of pressure plate.
Make note of measurement.

H. Subtract pack height Item G from clutch bore
depth Item A (Preload Case Half). Select shim
pack .004 to .009 less than remainder.

Example: Bore depth 3.658 cm (1.440 in)
Pack height 3.581 cm (1.410 in)
Remainder .076 cm (.030 in)
Shim pack .0534 - .0660 cm

(.021 - .026 in)

If desired shim pack exceeds .040, one of the

old drive discs may be used as part of the shim

pack.

I. Remove nut washer and pressure plate from
fixture. Remove complete clutch pack and set
aside.

KIT INSTALLATION

E. Position four (4) Belleville springs, concave side
up, over thick disc.

A. Begin reassembly of the disc pack into
differential case plain half by installing roll pins

F. Place pressure plate, washer and nut over disc if_removed. There_ are four (4) roll pins per half.
pack and tighten nut to 149-163 N.m (110-120 Pins must bottom in holes.
Ib. ft.) torque to compress pack flat.

CTS-2539 Page 9
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AXLE REAR
IH MODEL IH CODE IH MODEL IH CODE IH MODEL IH CODE
RA-126 14126 RA-157 14157 RA-197 14197
RA-127 14127 RA-158 14158 RA-199 14199
RA-145 14145 RA-163 14163 RA-246 14246
RA-146 14146 RA-184 14184 RA-252 14252
RA-147 14147 RA-186 14186 RA-286 14286
RA-149 14149 RA-187 14187 RA-292 14292
RA-150 14150 RA-189 14189 RA-298 14298
RA-152 14152 RA-192 14192
RA-155 14155 RA-196 14196
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SPECIFICATIONS (TWO SPEED)

IH Model and Code RA-126 RA-149 * RA-145 *** RA-152 * RA-155 ** RA-196
(14126) (14149) (14145) (14152 (14155) (14196)
RA-127 RA-189 ** RA-146 ** RA-163 **RA-157 **RA 197
(14127) (14189) (141446) (14163) (14157) (14197)
* RA-187 * RA-199 **RA-147 **RA-186 ***RA-158
(14184) (14199) (14147) (14186) (14158)
* RA-187 **RA-150 ** RA-192
(14187) (14150) (14192)

PINION:

Nominal Dimension

(mm) 92.6 104.76 111.92 121.44

(in) 3.6244 4.1250 4.4062 4.7812

SE-10065-9 Disc E(1) G(1) (1) G(1) M(1) G(1) (1) L(1)

Cage Rotating Torque

Scale Reading

(kg) 2.7-6.8 2.7-6.8 2.7-6.8 2.7-6.8

pounds pull 6-15 6-15 6-15 6-15

DIFFERENTIAL:

Bearing Preload ALL AXLES 2 NOTCHES R.H. SIDE

Backlash

(mm) .0.15-0.4 0.15-0.4 0.15-0.4 0.15-0.4

(in) .006-.0016 .006-.016 .006-.016 .006-.016

SERIAL NUMBER LOCATION ALL AXLES TOP OF CARRIER BETWENN OIL SCOOP BOSS AND FILLER PLUG.

LUBRICANT CAPACITY

Liters - Pints 6-45.5 9.5-20 *9-19 *11.5-24

Liters - Pints *11-23 *13-27.5 **10.5-22 **14-29.5

Liters-Pints | === | = *** 13.5-28.5 *** 16-34

CTS-2097S Page 2
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REAR AXLE TORQUE CHART
PLANETARY TWO SPPED TYPE

RA-126 | oo RA-146 o RA-157
RA-127 | . _ RA-147 _ . RA-152 _ RA-196 _
IH MODEL RA-184 | I;xz_igg RA-145 RAC16S RA-150 RA-197 RA-155 RA-107 RA-158
‘ | ' : ! :

Pinion End Nut 1-20 ' 1-1/8-18 1-1/4-12!1-1/4-12 | 1-1/4~12 | 1-1/4=12 | 1-1/4-12 1-1/2-18 | 1-3/4-12
N.m 310-475  440-610 . 540-820 | 540-820 | 540-820  540-820 | 540-820  680-950 | 740-1150
1bf-ft 225-350  325-450  400-600 | 400-600 | 400-600 : 400-600 | 400-600 = 500-700 | 550-850

Pinion Cage-to-Carrier 9/16-12 9/16-12 ' 9/16-12, 9/16-12| 9/16-12  9/16-12 ' 9/16-12 9/16-12| 5/8-11
N.m 155-170  155-170  155-170 | 155-170 | 155-170 . 155-170 ' 155-170 ' 155-170 | 218-240
1bf-£t 115-125  115-125 . 115-125 | 115-125 | 115-125 . 115-125 - 115-125  115-125 | 160-175

Carrier-to-Axle Housing 7/16-14 1/2-13 - 5/8-18 | 5/8-18 | 5/8-18 ; 9/16-18 9/16-11 9/16-18 | 5/8~11
N.m L 76-86 132-150 . 218-240  220-250 . 300-325  163-190 @ 170-203  162-265 | 218-240
1bf-ft . 56-63 97-110  160-175 | 165-187 | 220-240  120-140 . 125-150  120-195 | 160-175

Differential Case 7/16-14  7/16-14 i 1/2-13 | 1/2-13 | 1/2-13 © 1/2-13 : 1/2-13  1/2-13 | 1/2-13
N.m 68-95 ' 68-95  108-136 . 108-136 | 108-136 ' 108-136 . 108-136  108-136 | 108-136
1bf-ft 50-70 50-70 80-100 80-100 80-100 80-100 80-100 80-100 80-100

Drive Gear Support Case | 7/16-20 1/2-20 9/16-18 | 9/16-18 | 9/16-18 9/16-18 9/16-18 9/16 —18 | 9/16-18
N.m . 82-108  122-136  175-203  175-203 ' 175-203  175-203  175-203  175-203 | 218-260
1bf-ft 60-80 90-100  130-150 @ 130-150 | 130-150 _ 130-150  130-150  130-150 | 160-190

Bearing Cap-to-Carrier | 5/8-11 11/16-11 13/16-10 '13/16-10 |13/16-10 13/16-10 '13/16-10 13/16-10 | 13/16-10
N.m © 203-230  285-340  475-580 | 475-580 . 475-580  475-580  475-580  475-580 | 475-580
1bf-ft | 150-170  210-250 - 350-425 | 350-425 | 350-425 ~ 350-425 . 350-425  350-425 | 350-425

Cover to Housing L 7/16-14 7/16-14 7/16-14 = (Welded) : 7/16-14 (Welded) 7/16-14  (Welded) | 7/16-14
N.m . 61-69 61-69 47-68 61-75 61-75 . 61-75
1bf-ft 45-51 45-51 3550 45-55 45-55 45-55

Axle Flange-to-Wheel Hub * 5/8-18 5/8-18 :5/8-18 |3/4-16 3/4-16 = 3/4-16  3/4-16 | 3/4-16
N.m 162-183  203-218 . 163-183 | 240-305  295-325 . 240-305  295-325 | 240-305
1bf-ft 120-135  150-160 . 120-135 - 175-325  217-240 - 175-225  217-240 | 175-225

Shift Unit-to-Housing 1 7/16-20 7/16-20 7/16-20 | 7/16-20 :7/16-20 ' 7/16-20 :7/16-20 7/16-20 | 7/16-20
N.m L 47-61 47-61 47-61 | 47-61 ' 47-6L- 47-61 | 47-61 47-61 | 47-61
1bf-ft | 35245 35-45 35-45 | 35-45 35-45 35-45 | 3545 35-45 | 35445

* RA-126: 1/2-20=82-95 N.m (60-70 1bf-ft). RA-127, RA-184, RA-187: 5/8-18=163-185 N.m (120-135 1bf-ft).
CTS-2097S Page 3
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REAR AXLE

PLANETARY DOUBLE REDUCTION TYPE

SPECIFICATIONS

TORQUE CHART

RA-246 RA-252
IH MODEL (14246) (14242) RA-298
(IH CODE) RA-286 RA-292 (14298)
(14286) (14292)
PINION:
Nominal Dimension
(mm) 111.92 111.92 121.44
(in) 4.4062 4.4062 4.7812
SE-1065-9-Disc M(1) G(1) M(1) G(1) (1) L(1)
Cage Rotating Torque
Scale Reading
(kg) 2.7-6.4 2.7-6.4 2.3-54
(Ibs) 6-15 6-15 5-12
DIFFERENTIAL:
Bearing Preload 2 Notches 2 Notches 2 Notches
RH Side RH Side RH Side
Backlash
(mm) 0.15-0.4 0.15-0.4 0.15-0.4
(in) .006-.016 .006-.016 .006-.016
HOUSING:
Lube Capacity
(liter) 13.8 13.8 18.0
(pints) 29.0 29.0 38.0
SERIAL NO.
LOCATION * * *

RA-246 RA-252
IH MODEL (14246) (14252) RA-298
(IH CODE) RA-286 RA-292 (14298)
(14286) (14292)

Pinion End Nut 1-1/4-12 1-1/4-12 1-1/2-18
N.m. 540-810 540-810 880-9500
1bf-ft 400-600 400-600 500-700
Pinion Cage to Carrier 9/16-12 9/16-12 9/16-12

N.m. 155-170 155-170 155-170
1bf-ft 115-125 115-125 115-125
Carrier to Axle Housing 5/8-18 9/16-18 9/16-18
N.m. 224-254 162-190 162-190
1bf-ft 165-187 120-140 120-140
Differential Case 1/2-13 1/2-13 1/2-13

N.m. 122-141 122-142 122-142
1bf-ft. 90-105 90-105 90-105

Drive Gear Support Case 9/16-18 9/16-18 9/16-18
N.m. 176-203 176-203 176-203
1bf-ft 130-150 130-150 130-150
Bearing Cap to Carrier 13/16-10 13/16-10 13/16-10
N.m. 475-580 475-580 475-580
1bf-ft 350-425 350-425 350-425
Cover to Housing (Welded) (Welded) (Welded)
Axle Flange to Wheel Hub 5/8-18 3/4-16 3/4-16

N.m. 162-183 290-325 290-325
1bf-ft 120-135 217-240 217-240

* Top of carrier between oil scoop boss and filler plug.

CTS-2097S Page 4
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PLANETARY TWO-SPEED

1 2 13
8
90—
79 ——©
78
©
Double
Reduction Parts
61
54 53 57 63 58 12 62
73 74
MT.3018 75 &—76
Fig. 1 Planetary Two-Speed Rear Axle (Exploded View)
(Double Reduction Similar Except for Stationary Sun Gear)
LEGEND FOR FIG. 1
Key Description Key Description Key Description
1. Flange, comp. asm. 12. Gear set, ring and pinion 23.  Washer, lock, 7/16
2. Retainer, pinion oil seal 13. Bearing, pinion, inner 24.  Nut, hex., 7/16NF
3. Seal, oil, pinion (felt) 14. Washer, Lock, 9/16 25.  Stud, shift motor, hsg.
4. Seal, assembly 15. Bolt, hex-hd., 9/16NC 26. Plug, pipe, ctsk.
5. Seal, oil pinion gear 16. Fork, sliding clutch shift 27. Spring, oil dist. tube
6. Washer, pinion oil seal 17. Shaft, sliding clutch shift 28. Tube, oil, distributor
7. Bearing, cone, pinion 18. Stud, carrier mounting 29. Carrier, differential
8. Bearing, cup, pinion 19. Washer, Lock, 9/16 30. Plug, inspection hole, 1"
9. Cage, pinion bearing 20.  Nut, hex., 9/16NF 31. Stud, carrier mounting
10. Shim, pinion brg. cage 21. Seal, shift motor 32. Gasket, carrier to hsg.
11. Spacer. pinion bearing 22.  Spring, shift motor seal 33. Adjuster. bearing. right

CTS-2097S Page 5
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Key Description Key Description

Key Description

34. Lock, rt. brg. adjuster 50. Case, dr. gear support 66. Shaft, idler gear

35. Pin, cotter, 3/.16 x 1 51. Plate, high speed clutch 67. Washer, thrust

36. Bushing, dowel, brg. 52. Case, differential 68. Nut, support, case bolt
37. Washer, bearing cap bolt 53. Washer, thrust 69. Nut, hex., 3/4NF

38. Bolt, bearing cap 54. Gear, set, pinion & side 70. NOT USED

39. Bushing, dowel brg. 55. Washer, pinion gear 71. Stud, wheel flange

40. Lock, It. brg. adjuster 56. Spider, differential 72. Shaft, axle

41. Bolt, brg. adjuster 57. Case, differential, right 73. Breather, axle hsg. vent
42. Adjuster, bearing, It. 58. Drum, case oil collector 74. Housing, axle

43. Clutch, sliding 59. Case, dr. gear support, rt. 75. Plug, drain, 3/4”

44, Pin, shift fork roller 60. Bearing, cone, diff., rt. 76. Plug, pipe, sq-hd. 3/4”
45, Roller, clutch shift fork 61. Bearing, cup, diff., rt. 77. Retainer, sun gear

46. Plug, pipe, ctsk. 1/2” 62. Bolt, dr. gear to case 78. Gear, sun

47.  Plug, expansion, 1-3/8 63. Bolt, differential case 79.
48. Bearing, cup diff. It. 64. Gear, planetary pinion 80.

49, Bearing, cone, diff. It. 65.

DESCRIPTION

The two-speedaxles featured in this section
provide a correct gear for most load and road
conditions. The principles of the single and
double reduction axles are incorporated to pro-
vide a HIGH and LOW ratio. In HIGH axle ratio
the two-speed axle functions as a single reduc-
tion unit. When shifted into LOW axle ratio,
it functions as a double reduction unit.

OPERATION

To obtain HIGH axle ratio, the sliding clutch
(43, Fig. 1) is moved by the shift fork (16) to
mesh with the planetary pinion gears (64) and
the high speed clutch plate (51). This action
causes the planetary pinion gears to be held
stationary, and the unit functions as a conven-
tional single reduction axle.

When LOW axle ratio is desired, the sliding
clutch (43) is shifted from the position described
and becomes meshed with the low speed clutch
plate (42) and planetary pinion gears (64). The
planetary gears are free to rotate about the
sliding clutch gear which is held stationary.
The secondary reductionbetween the bevel gear
(12) and differential assembly is accomplished
and the axle becomes a double reduction unit.

DIFFERENTIAL REMOVAL

Removal of the two-speed differential as-
sembly from the axlehousing requires the same
procedure as removal of a conventional single
reduction unit except for disconnecting the shift
mechanism.

DISASSEMBLY

Remove plug (26), spring (27), and oil dis-
tributor tube (28) as shown in Fig. 2. NOTE:

Gasket, shift fork cover
Cover, shift fork opening

Pin, clutch plate 81. Bolt, shift fork cover

All key numbers mentioned in DISASSEMBLY
and REASSEMBLY procedures refer to Fig. 1.

SPRING PLUG

Fig. 2 Removal of Plug, Spring and Gil
Distributor Tube,

Lift shift motor rubber seal (21) from shift
fork(16). NOTE: When reassembling, be cer-
tain seal is placed with bottom hole over lower
stud (see Fig. 3).

SEAL

MT-2993

Fig. 3 Lifting Off Shift Motor Seal.

CTS-2097S- Page 6
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SHIFT FORK
SHAFT

B W

: 4 [ MT-2994
Fig. 4 Removing Sliding Clutch Shift Fork.

Pull out sliding clutch gear (43), see Fig. 5.

: S MT.2995
Fig. 5 Removal of Sliding Clutch Gear.

Fig. 6 Marking Differential Bearing Adjuster.

Remove differential carrier bearing cap bolt
lockwires on both left and right hand sides. NOTE: DO
NOT loosen bearing adjuster lock bolts (41), but loosen
only bearing cap bolts (38), Take off right hand bearing
adjuster (33), lock (34), and cotter pin (35). See Fig. 7.

Lock” N\ Vg ¥ii : ~COTTER PIN
. }‘ . mrager

Fig. 7 Removing Bearing Adjuster Lock and Cotter
Pin.

Remove left hand differential bearing cap, adjuster
(42), and lock (40) as an assembly to assure correct
positioning of gear during reassembly (see Fig. 8).

CTS-2097S Page 7
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Fig. 8 Removing Bearing Adjuster, Lock, and Cap.

Tip up left hand end of planetary unit so that bevel
gear will clear bevel pinion gear (see Fig. 9).

T s

Fig. 10 Lifting Out Planetary Unit.

Take out pinion bearing cage capscrews (15). Use
ball-peen hammer to drive out bevel pinion assembly
(see Fig. 11).

Fig. 9 Tipping Planetary Unit.

Lift out planetary unit with chain hoist (see Fig. 10).

Fig. 11 Driving Out Bevel Pinion Assembly.

CTS-2097S Page 8
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After pilot bearing (13) has been freed from carrier
pull out bevel pinion assembly. (Note shims (10) behind
pinion bearing cage (9). See Fig. 12.

Fig. 13 Removal of Pinion Shaft Nut, Washer, and
Flange.

Clamp companion flange (1) of bevel pinion
assembly into vise and remove cotter pin, pinion shaft
nut and washer (1). Remove assembly from vise and
slip off companion flange (see Fig. 13).

Lift off pinion bearing cage (9), bearing (7) and
washer (6). Slip off pinion bearing spacer (11). Drive
off pinion bearing cone (7) by tapping between teeth of
bevel pinion gear, alternately on opposite sides of inner
race (see Fig. 14).

; : MT-3005
Fig. 14 Removing Pinion Shaft Bearing Cone.

Remove pinion bearing cone (7) and washer (6)
from pinion cage assembly (see Fig. 15).

T,

PINION BEARING
CAGE

WASHER

Fig. 15 Removal of Pinion Bearing Cone and
Washer.
Take out pinion cage cork seal (5). See Fig. 16.
Replace with every repair.

CTS-2097S Page 9
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SUPPORT CASE

MI-3017
Fig. 16 Removing Pinion Cage Cork Seal.

Remove lockwire from support case bolts (62).
Unscrew support case bolt nuts (68) and remove bolts.
Tap alternately on opposite sides of bevel gear (12) with
rawhide hammer until gear is free of flange on support
case (59). See Fig. 17 NOTE: When reassembling,
use two bolts to assure proper alignment of bolt holes.

MT-3007

Fig. 18 Removing Support Case and Oil Drum.

/ I’* '_ l E l:i\ Fig.Lilf; .off thrust washer (67) and bevel gear (12). See
ez &

DRIVE GEAR

; : DRIVE GEAR
Fig. 17 Tapping Gear Loose. SUPPORT CASE
Lift off left hand support case (50) and oil drum (58). Fig. 19 Lifting Off Thrust Washer and Bevel Gear.
See Fig. 18.

CTS-2097S Page 10



Pry off high speed clutch plate (51) and remove
idler pinions(64) and pins (66). See Fig. 20.

HIGH SPEED CLUTCH
f .

s

1 r_. _‘-1_
FLTER

A 1H
5 !
i -
=

S U Nitin
E—

-

A
Y

=

Fig. 20 Removing High Speed Clutch Plate.

Lift out entire differential assembly and remove
support case thrust washer (53). See Fig. 21.

Fig. 21 Removal of Differential Assembly and
Thrust Washer.

Take out differential case bolt lockwire and remove
bolts (63). Note short bolts between spider arms. Lift
off right hand differential case half (57). See Fig. 22.

DIFFERENTIAL
CASE HALVES

Fig. 22 Removing Differential Case Half.

Remove long hub side gear (54) and thrust washer
(53) from right hand differential case half (57). See Fig.
23.

THRUST WASHER

SIDE GEAR DIFFERENTIAL
CASE HALF

MT-2013

Fig. 23 Removal of Side Gear and Thrust Washer.
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Lift out spider (56) and take thrust washers (55) and
differential side pinion gears (54) off spider arms (see

Fig. 24).
SPIDER THRUST *y

PINION
GEAR

S M7-3012

Fig. 24 Removing Spider, Thrust Washers and Side
Pinion Gears.

Take out short hub side gear (54) and thrust washer
(53) from left hand differential case half (52).

Remove differential bearing cones (49 and 60) by
striking inner race on alternate sides through holes
provided in support case halves (50 and 59). See Fig.
25.

BEARING REMOVAL
ACCESS HOLES

Fig. 25 Removing Differential Support Case Bearing
Cones.

CLEANING, INSPECTION AND REPAIR

Clean all parts thoroughly with a cleaning solvent
and inspect each for excessive wear or damage. All
bearings should be washed in a pressure bearing
washer.

Inspect side gear splines. Excessive wear will
permit backlash on torque reversal and cause extreme
shock to entire assembly. Check companion flange and
pinion shaft splines. Also inspect pinion shaft keyway.
If excessively worn, key may be sheared in half,
allowing drive shaft to rotate freely. Check roller
bearings for worn or pitted rolls. Inspect idler pinion pins
for being worn undersize or having deep scratches. It is
not necessary to replace pins unless worn more than 0.4
mm (1/64") when inserted into high speed clutch plate,
differential case or idler pinions, providing all pins in a
single unit are worn by approximately the same amount.
Examine bevel gears for scoring or pits. CAUTION:
DO NOT replace bevel gears and pinions individually,
but only as a matched set. Check high speed clutch
plate for worn or burred teeth. This condition will cause
a rough shift into high range and if worn badly enough
will cause axle to slip into low range under high torque
loads. Also check outside diameter of clutch plate.
Inspect thrust washers for excessive wear. Maximum
allowable wear is 0.13 mm (.005") under original size.
NOTE: Original size may be determined by measuring
new thrust washers. Check differential support case
bearing hubs for excessive wear due to bearing races
turning on them.

Replace all excessively worn parts.

REASSEMBLY
Reassembly is essentially the reversal of
disassembly; however, there are some important points
to be observed.

METAL DISPLACED
10 SECURE
BEARING

Fig. 26 Staking Pinion Shaft End.

CTS-2097S Page 12
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REASSEMBLING INNER PINION WEARING

If pinion shaft inner bearing has been removed,
shaft must be staked over in four places after pressing
on bearing (see Fig. 26).

REASSEMBLING DIFFERENTIAL UNIT

Lubricate both sides of all thrust washers well.
NOTE: Chamfered sides of washers must be against
back face of side gears. Lubricate spider arms, side
pinion bores and side gear hubs. Draw bolts tight and
secure with lockwire.

REASSEMBLING PLANETARY UNIT

Before placing thrust washer, lubricate both sides
well. Cover idler pinion pins with lubricant. NOTE:
Chamfered teeth on high speed clutch plate must face
pinions. Place notches in oil collector drum between
bolt holes in bevel gear. Draw bolts tight and secure
with lockwire.

PINION SHAFT BEARING ADJUSTMENT

Pinion bearing cage should be rotated by hand when
tightening pinion shaft nut. With shaft held stationary,
there should be a noticeable drag when turning the
cage. Drag should be 1.7-3.9 N-m (15 to 35-inch
pounds) torque. NOTE: Reading should be taken with
bearings lubricated and cage turning as starting torque
will be higher (see Fig. 27).

CORD OR SOFT WIRE

WRAPPED AROUND
PINION CAGE

Fig. 27 Measuring Pinion Bearing Preload.

REASSEMBLING DIFFERENTIAL CARRIER UNIT

Lubricate all bearings as they are reassembled in
carrier. NOTE: When reassembling bearing adjusters,
be certain that threads mesh freely. Start bearing cap
bolts before dropping cap and adjuster in place.

BEVEL GEAR DRIVE ADJUSTMENT

Bevel drive pinion is adjusted for tooth contact by
means of shims placed between bearing cage flange
and carrier. Install pinion and bearing cage assembly
using same thickness shims as original setting for first
trial. Tighten only two bolts until correct settings are
obtained.

Reassemble differential and bevel gear unit
securing approximately .008 to .015 backlash.

4
4

DRIVE COAST
PROPER TOOTH CONTACT

A
4

DRIVE COAST
TOO MUCH TOE BEARING

4
9

DRIVE COAST
TOO MUCH HEEL BEARING

N
4

DRIVE COAST
BEARING TOO LOW

A
4

DRIVE COAST
BEARING TOO HIGH

}
9

DRIVE COAST
CROSS BEARING 407 5010

Fig. 28 Location Size and Shape of Correct Tooth
Contacts.

Check for proper tooth contact by painting at least ten
gear teeth with red lead or prussian blue. Turn gear by
hand a few revolutions in both directions to secure tooth
contact impressions.
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This should approximate contact as shown in first
illustration of Fig. 28. Obtain proper tooth contact on
drive side of teeth and ordinarily coast side will be
satisfactory.  If contact impression is not correct,
compare with illustrations of Fig. 28 and make gear and
pinion adjustments as required. NOTE: Gear
movements effect lengthwise contact (bearing along the
tooth) and pinion movements effect profile contact
(bearing up and down on the tooth). Check
"Specifications" for bearing preload.

After carrier is assembled in chassis, make final
check. Jack up one wheel and paint gear teeth all
around. Place axle in HIGH ratio and apply light brake
load with engine for a few revolutions with transmission
in low and reverse gear. Check tooth contact. The
lengthwise bearing can be expected to -lengthen a trifle,
particularly towards the heel.

PLANETARY DOUBLE REDUCTION

DESCRIPTION

The planetary double reduction axles are very
similar in mechanical design to the two-speed axles.
The planetary double reduction axle uses no shift
mechanism since the reduction is introduced by locking
the differential assembly in low axle ratio. This makes
the axle a one-speed unit with the first reduction
entering between the bevel drive gear and pinion. The
second or double reduction is introduced between the
idler pinion gears and axle shafts.

MAINTENANCE

Driver operation of the planetary double reduction axle
is the same as that of a conventional single reduction.

Due to the similarity of the double reduction and two-
speed axles, the DISASSEMBLY, CLEANING,
INSPECTION and REPAIR, REASSEMBLY and
LUBRICATION instructions previously mentioned may
be used. Likewise, the bevel gear and pinion tooth
contact adjustments may be taken from the foregoing.

LUBRICATION

Fill the differential carrier through the filler hole until
oil is level with hole. For lubrication intervals refer to
Operator's  Manual. For types of lubricants
recommended, refer to LUBRICATION Section CTS-
2412.

TROUBLE SHOOTING

PROBLEM

PROBABLE CAUSE

CONSTANT NOISE

PP

tact.

Lubricant not to specified level.

Incorrect kind and weight of lubricant.

Wheel bearings out of adjustment or defective.

Drive gear and pinion not in adjustment for correct tooth con-

Teeth of drive gear and pinion chipped or worn.
Too much or too little pinion to gear backlash.
Loose or worn pinion bearings.

Loose or worn side bearings.

Pl No g

INTERMITTENT NOISE

Ring gear does not run true.

(a) Uneven pressures on drive gear rivets (or bolts on light
duty axles).

(b) Warped drive gear.

Loose or broken differential bearings.

NOISY ON TURNS ONLY

arwNEIN

Differential pinion gears tight on cross or pinion shaft.
Side gears tight in differential case.

Differential pinion or side gears defective.

Thrust washers worn or damaged.

Excessive backlash between side gears and pinions.

CTS-2097S Page 14
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PROBLEM PROBABLE CAUSE

LUBRICANT LEAKS 1. Loss through axle shafts.
(a)Lubricant above specified level.
(b) Incorrect kind and weight of lubricant.
(c) Restricted axle housing breather valve.
(d) Worn or incorrectly installed axle shaft oil seal.
2. Loss at pinion shaft.
(a) Lubricant above specified level.
(b) Incorrect kind and weight of Lubricant.
(c) Restricted axle housing breather valve.
(d) Pinion oil seal worn or incorrectly installed.
(e) Lubricant return passage in differential carrier housing
restricted.
(f) Universal joint companion flange loose on pinion shaft.

REAR WHEELS DO NOT DRIVE 1. Broken axle shaft.
(PROPELLER SHAFT ROTAT- (a) Loose wheel bearings.
ING) (b)Axle shaft too short.

(c) Loose flange studs or nuts.

(d) Bent housing.

Drive gear teeth stripped.

Side gear or differential pinion broken.

Differential pinion shaft or cross broken.

Shift unit binding in neutral (two-speed axles only).

arwDN
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AXLE REAR
I.H. MODEL I.H. CODE
RA-15 14015
RA-20 * 14020
RA-25 * 14025
RA-29 14029
RA-30 * 14030
RA-39 14039

* These axles are equipped with NoSPIN differentials;
for servicing procedures, refer to Chapter II.

CONTENTS

CHAPTER |
REAR AXLE (SINGLE REDUCTION)
CHAPTER I

LOCKING DIFFERENTIAL
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DESCRIPTION

The various axles contained in this section are full floating,
single reduction units. Fig. 1 illustrates the single reduction

DIFFERENTIAL
7 CASE HALVES

STRADDLE
MOUNTING
FOR PINION

MT-8516

Fig. 1 Differential Assembly

The construction of rear axles may vary as to design, but
the fundamental components of the axles perform similarly
regardless of the type. The basic parts of the axle with
which the serviceman will be concerned are the drive gears,
the differential assembly, the axle shafts, and axle housing.

MAINTENANCE
Lubrication

The most important item of axle maintenance about which
the truck operator must be concerned is lubrication. For this
reason factory recommendations on lubrication intervals,
methods of filling, lubricant levels, draining and type of
lubricant must be followed to assure long life and
satisfactory performance. Inspect the axle frequently for
lubricant leakage, especially around housing covers, pinion
oil seal retainer and axle shaft flanges. When necessary,
change gaskets or seals and keep nuts or bolts tight. See
"Lubrication" section in the Operator's Manual provided with
each truck.

Axle Housing Breather Valve

To prevent a pressure build-up in the axle housing when the
axle becomes warm after a short period of operation, a
breather valve, Fig. 2, is provided in rear axles. Without
this valve the resulting pressure could force the axle
lubricant past the rear wheel oil seals and

damage the brake linings. The valve is so constructed
that warm air may pass out of the axle to relieve built-up
pressure, yet dirt and moisture are prevented from
entering.

The breather valve should be kept open and clean. When
the truck is operated off highway on unimproved roads or
in ice and snow, dirt may sometimes be forced under the
valve cap and cause the valve to become ineffective.
Remove valve occasionally and clean thoroughly in a
cleaning solution.

| - <car|
T MR STR{Me LOCATION OF
; ‘\suu'm; BREATHER VALVE
14 WASHER ON HEAVY DUTY
| | AXLES
< VALVE
LS5 v A0NY
REAN AkLE - REAR AXLE

IREATHER VALVE “OU:'"G

MT-8521
Fig. 2 Location of Breather Valve in Axle Housing

Alignment

The rear axle should also be checked at regular intervals
to determine if there is any misalignment of the axle with
frame or drive line. Evidence of misalignment may
sometimes be noted at the U-bolts. To check for axle
misalignment, lay a straightedge across and at right
angles to the truck frame. The straightedge should be
longer than the axle tread and clamped to the frame a
short distance ahead of the rear axle. Measure the
distance between the straightedge and identical points at
each end of the axle assembly. When distances are not
equal, misalignment is indicated, and rear springs and U-
bolts must be checked for correct assembly.

Drive Gears

These IH rear axles have the hypoid type of drive as
illustrated in Fig. 3.

Because of the offset type of construction,
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hypoid rear axles actually have a greater torque
capacity than do the spiral bevel type. This is possible
because the hypoid pinion is larger in diameter and has
gear teeth that are larger than those of the spiral bevel
pinion having the same number of teeth and same
diameter ring gear. Hypoid pinions also have larger
tooth areas and more teeth in longer contact with the
ring gear. These design characteristics contribute to
greater strength and quieter final drive operation.
However, because of this greater tooth contact, more
attention is required when securing a correct pinion
setting at time of overhaul or when replacing differential
bearings. Therefore, every effort must be made to be
sure the final setting results in the best possible tooth

7 1) '

\7/ , ]
M9 GROUND FACE =
' OF PINION

IS e

j VAL

HYPOID RING GEAR

HYPOID PINION

NOMINAL
DIMENSION L

Fig. 3 Hypoid Type Drive
Axle Shafts
Many axle failures can be attributed to the axle shafts;
therefore, it is most important that shafts be installed
correctly, be of correct size and length for splines to
engage fully, have wheel bearings adjusted properly,
and be kept free from -runout or bends.

Fig. 4 illustrates the axle shaft and bearing
arrangement on a full-floating rear axle.

Axle Housing

In most cases the axle housing used for IH trucks is of
one-piece construction with opening in center for
mounting the differential and carrier. The outer ends of
the axle housing are welded in place to provide
mounting for the brake backing plates. A bent axle
housing can be the cause of early axle failure, and
whenever an axle is rebuilt, this condition should always
be checked before going ahead with the assembly. Fig.
5 gives a quick way of checking for a bent housing.

AXLE SHAFTS
AND WHEELS
HUBS INSTALLED

CHECK ALIGMMENT
OF AXLE SHAFTS

Fig. 5 Method of Checking For Bent Axle Housing
REMOVAL PROCEDURES
Axle Assembly

Whether the complete axle assembly will have to be
removed from the truck for overhaul is determined by
the extent of the repairs required. For most axle repairs
complete removal of the axle will not be necessary; but
in the event that it is, removal procedure will be similar
to the following:
1. Jack up truck until load is removed from springs
and place blocks under frame to safety secure
truck weight off of rear wheels.

2. Drain differential housing.

3. Disconnect brake lines and parking brake cables
(where used).

CTS-2095S - Chapter | - Page 4
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4. Disconnect propeller shaft at rear axle
companion flange.

5. Support differential on portable floor jack and
take off U-bolts.

6. Roll out axle from under truck.
Axle Shaft

The axle shafts can be removed without taking
off the wheels. To remove the shafts, first remove the
axle shaft nuts from the studs in the wheel hub. Next
install puller screws in the two tapped holes provided in
the axle shaft flange. As puller screws are turned in,
flange of shaft will be forced away from wheel hub and
out from axle housing.

Another type of axle shaft removal procedure is
required on full-floating axles where the tapered dowel is
used in addition to the studs and nuts for securing axle
shaft flange to wheel hub. This procedure will be similar
to the following:

1. Remove flange nuts from studs of wheel hub.

2. Using a heavy hammer, strike sharply on the
center of the flange of the axle shaft, Fig. 6,
This will unseat and loosen the tapered dowels
in each stud hole.

TAPERED
DOWELS

” MT-B526
Fig. 6 Loosening Dowels in Axle Shaft

3. Remove the tapered dowels, Fig. 7. NOTE:
When dowels are installed, there must be a
slight clearance between the lockwasher and
axle shaft driving flange. See inset, Fig. 7.

Lack of clearance at this point will cause excessive wear

on studs, dowels or holes.
TAPERED DOWELS

CLEARANCE TAPERED DOWELS

ifibinitn

S WA, g
WL RN ey
AXLE FLANGE
MT 8527

Fig. 7 Details of Taper Dowels

4. After all dowels have been removed, push the
axle shaft flange back into position against the
wheel hub and again strike a sharp blow in the
center of the flange as shown in Fig. 6. This
will cause the axle shaft to spring away from the
wheel hub and allow removal of the axle shaft
without resorting to the use of a pry bar or
screwdriver. Any prying between axle shaft
flange and wheel hub may damage the seal
assembly or machined surfaces of the wheel

hub or axle shaft flange.

L a =

PULLER
SCREW S
| awy Rl N : b MF-8528
Fig. 8 Puller Screw Installation (Locknut is used if
puller screw is to be kept with axle at all times.)
Differential
To remove the differential on some axles, it may be
necessary to use the two extra tapped holes found in the
differential housing. These are for installing puller
screws, Fig. 8. To force carrier from housing, in some
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instances it may be necessary to break carrier loose
from axle housing by striking the carrier with a heavy
soft hammer (lead, plastic, rubber or leather). Be sure
that the differential is securely supported on a portable
floor lift before it is separated from the housing.
DISASSEMBLY

Mount differential assembly in a suitable holding
fixture.

Remove Differential and Drive Gear Assembly
1. Remove cotter pins from bearing adjuster locks
and remove locks from bearing caps, Fig. 9.

BEM!ING AD

- *rx»f .
Fig. 9 Adjuster Lock Removal

2. Match mark one differential bearing cap and leg

of carrier with punch or chisel, Fig. 10, to

identify each for correct reassem ny

auums cn!’f‘#- -

DIFFERENTIAL W e
carrier Jf ‘-‘ ' " B ey

Fig. 10 Marking Bearing Cap for Identity

3. Remove bearing cap stud nuts or cap screws

and take off the bearing caps and adjusting
nuts.

4. Tip differential away from pinion and lift

assembly out of the differential housing, Fig.

MT-8532

Fig. 11 Lifting out Differential and Gear Assembly

Disassembly Differential Case and Gear Assembly

1. Match mark differential case halves, Fig. 12,
with a punch for correct alignment on
reassembling.

MARKS

=271

T-8533
Fig. 12 Marking Differential Case Halves

2. Cut lock wire and remove capscrews or stud
nuts to separate case halves, Fig. 13.

NOTE
Some differential assemblies use
self-locking capscrews and nuts.

3. Remove spider, pinions, side gears and thrust
washers, Fig. 14.

4. To remove drive gear rivets, carefully center
punch each rivet head. Next use a drill .8 mm
(1/32") smaller than body of the rivet and drill
through rivet head, Fig. 15. Use a
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punch to press out remaining portion of the rivet.
NOTE DRIVE GM
Never use chisel to cut off rivet heads or %

damage to differential case might result.

J

RIGHT DIFFERENTIAL CASE WRONG
MT-5208

Fig. 15 Drive Gear Rivet Removal

DIFFERENTIAL f

CASE HALVES Rivet Size Pressure Per Rivet
Inch mm U.S. Tons/Metric Tons
7116 11.1125 18-20 16.3-18.1
1/2 12.7 20-25 18.1-22.7
5/8 15.8750 45-50 40.8-45.3

Remove Pinion and Cage from Differential Housing

There are two methods for removing the pinion and
— cage assembly and the method to be used will depend
A8 E P on whether puller screw holes have been provided in the

Fig. 13 Separating Differential Case Halves pinion cage flange or not. When no puller screw holes
. N are provided, removal is as follows:

 WASHERS

g " ) 1. Remove pinion cage capscrews which hold the
cage to the differential carrier.

2. Remove pinion and cage assembly from the

differential carrier, Fig. 16.

o seat J5° rinion g
RETAINER I

DIFFERENTIAL SPIDER ——b

SPIDER GEARS
(4) .

DIFFERENTIAL

CASE HALVES

- s AR |
\ “\sml GEARS
THRUST WASHER (2) C:L_rm

Fig. 14 Component Parts of Differential Case

BEARING

5. When reinstalling ring gear, it is suggested that
Riveting Fixture SE-2222 be used. This special tool
is designed for use with either hydraulic or
mechanical press equipment. Rivet pressures for
ring gear installation should be in accordance with
those given in the following chart.

MT.1309

Fig. 16 Removing Pinion and Cage Assembly
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3.

4,

Retain shim pack as an aid to adjustment on
reassembly. Do not damage shims.

If difficulty is encountered in lifting the cage from
the carrier, place a brass drift on the inner end of
pinion and tap pinion and cage out of differential
housing. NOTE: Do not allow pinion and cage
assembly to fall or damage may result.

When tapped holes for puller screws are provided,

removal of the pinion and cage is as follow s:

1.

arwDd

Hold the companion flange or yoke and remove
pinion shaft nut and washer.

Remove flange with a suitable puller.
Remove pinion cage stud nuts or capscrews.
Remove bearing cover and oil seal assembly.

Insert puller screws in the cage flange and remove
pinion and cage assembly.

NOTE
Using a drift to drive on inner end of
pinion of this type axle will damage the
bearing lock ring groove.

Retain shim pack as an aid to adjustment on
reassembly.

Disassemble Pinion and Cage Assembly

1.

2.

If the companion flange or yoke has not previously
been removed from pinion, mount the pinion and
cage assembly in a vise. Remove the cotter pin
and take off pinion and nut as shown in Fig. 17.

Fig. 17 Pinion and Cage Disassembly

Tap or drive the pinion assembly from flange and
out of cage using a soft hammer.

w

6.

Remove outer bearing from cage.

Remove spacer or spacer combination from
pinion shaft, Fig. 18.

If it is necessary to remove the rear thrust
bearing on the radial bearing, Fig. 18, remove
these bearings with a suitable puller

_~PINION SPACER

HICKNESS DETERMINES
H_II.ND ON PINION
THRUST BEARINGS)

NRY ..o
e v

MT-8535

Fig. 18 Removing Pinion Bearing Spacer
Remove cork seal from pinion cage, Fig. 19.
(This seal should be replaced at every
disassembly.) If the pinion cage assembly is the
type which is removed from the carrier by
means of puller screws, remove the oil seal
from bearing cover.

MT_3007

Fig. 19 Removing Pinion Cage Seal
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CLEANING

Remove all dirt, old lubricant, and gasket material
from components of the rear axle. Immerse in cleaning
solvent and use a stiff brush if necessary. Bearings should be
cleaned separately in clean solvent and special efforts taken
to protect their finely machined surfaces. If compressed air is
used for drying, do not spin bearings while drying.

INSPECTION

Examine all bearings for roughness, damage or wear
by rotating each bearing slowly in hand. If in doubt as to
bearing condition, replace. Ring gear, drive pinion, differential
pinions and any other gears should be checked for damaged
teeth, worn spots, or distortion. Inspect differential case
assembly for cracks, damage or distortion. Make sure splined
ends of axle shafts are neither twisted nor cracked. Shim
packs should be of uniform thickness. Discard thrust washers
and obtain new, even when only slight wear is indicated.
Always use new gaskets.

The assembly of the differential carrier is
accomplished in the reverse order of the disassembly. There
are, however, various adjustments which must be secured as
the assembly progresses. In addition to the adjustments there
are also a few precautions to be observed. Among these are
the following:

1. Prelubricate the pinion thrust when

reassembling the pinion cage.

2. If the ring gear was removed from the differential case
half, be sure correct rivet pressures are used in
reinstalling gear to case.

3. Prelubricate all parts of the differential assembly
before bolting case halves together.

4. When installing differential bearing caps, make sure
they are correctly aligned and that the bearing cups fit
properly. If the bearing caps do not seat easily, the
adjusting nuts may be cross threaded. Forcing caps
into place will cause irreparable damage to the
differential carrier or bearing caps.

5. Observe torque settings from specifications when
tightening any parts.

bearings

When making axle repairs such as bearing or drive
gear replacement, or when simply making an adjustment, it is
most important that the ring gear and pinion be positioned
correctly to obtain proper tooth contact. Once the adjustment
is obtained, quiet and durable performance from the rear axle
is assured.

Fundamentally, the correct tooth contact is
obtained by moving the pinion toward or away from the
ring gear as necessary, or by moving the ring gear
toward or away from the pinion. The actual procedure
has been reduced to five principal steps. Each step is
vitally important to axle Ilife and satisfactory
performance, and for that reason, each step is covered
more fully in succeeding paragraphs. The five steps
and the order in which they should be performed are as
follows:

1. Preload Pinion Bearings in pinion cage. This
is determined by the thickness of spacer
between the two pinion thrust bearings, Fig. 18.

2. Establish pinion nominal dimension, Fig. 1.
Use the SE- 1065 Pinion Setting Gauge and add
or remove shims to obtain this dimension.

3. Set gear lash between ring gear and pinion.
Do this by moving the ring gear to or from the
pinion by means of bearing adjusting nuts, Fig.
9.

4. Preload differential bearings. This is
accomplished by tightening bearing adjusting
nuts, Fig. 9.

5. Check gear tooth contact.
impression method for this.

Use the paint

PRELOAD PINION BEARINGS

Before the pinion and drive gear can be
adjusted for correct tooth contact, the pinion bearing
preload must be set. Preloading the pinion bearings is
accomplished by selecting the correct size spacer, Fig.
18, located between the two pinion thrust bearings, and
tightening pinion end nut to the specified torque.
Temporarily bolt up the pinion, cage and flange
assembly, less oil seal and retainer, and clamp the
assembly in a vise so as to hold the companion flange,
Fig. 17. Pinion end nut should then be drawn tight to
the torque shown in specifications. The applying of
correct torque to the various pinion end nuts, etc.
usually calls for torque limits beyond the capacity of the
ordinary torque wrench. Where this is the case, the
chart listed below may be used as a guide for obtaining
the torque required. Fig. 20 illustrates the length of the
wrench handle (A) and the effort that must be applied at
(B) when tightening to secure the necessary torque.

The cage should be rotated while tightening the
pinion end nut in order to seat and align the bearings.
The rotation of the pinion bearings is important;
otherwise, a false condition of bearing load could exist.
The bearing rollers
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must be seated against the face of the bearing
cone as shown in Fig. 21. After the pinion
bearing load is established, good practice
would be to check the ends of the bearing roll-
ere to see whether they are in contact with the
face of the bearing cone. Use a feeler gauge
ribbon. There must be no clearance at the

ends of the rollers.

Torque Wrench Effort on Wrench
Approx.)

Ft Lbs. N-m A B
200 270 1 foot 30 m| 200 Ibs. 90kg
2 feet 81 m| 100 IBS. 45kg
250 340 1-%feet 46 m| 170IBS. 77kg
2 feet 61 m| 125IBS. 57kg
300 410 1-%feet 46m| 200 Ibs. 90kg
2 feet 61 m| 160 Ibs. 68kg
3 feet 92m| 100 IBS, 45kg
350 475 2 feet 81 m| 175Ibs. 80kg
2-% feet 76 m| 140 IBS. 64kg
3 feet 92m| 118 Ibs. 54kg
3-%feet 1.07m| 100 Ibs. 45kg
460 605 2-% feet 76m| 180 Ibs. 82kg
3 feet 92m| 150IBS. 88kg
3-%2feet1l.07 m| 129 Ibs. 58kg
4feet 1.21m| 113Ibs. 61kg
500 640 3 feet 92m| 167 Ibs. 76kg
3- Y% feetl1l.07m| 144 Ibs. 65kg
4feet 1.21m| 125Ibs. 57kg
4-Y feet 1.37m| 112 Ibs. 50kg
550 675 3-12feet1.07 m| 158 Ibs. 71kg
4feet 1.21m| 137IBS. 62kg
4-Y feet 1.37m| 123 Ibs. 56kg
5feet 1.53m| 110Ibs. 49kg
B60 820 4feet 1.21m| 150Ibs. 68kg
4-%> ft 37m| 134 Ibs. 61kg
5feet 1.53m| 120Ibs. 55kg
5-%f 1.88m| 110Ibs. 49kg

.

F% A »
! |
A 2
P\SOCKET HANDLE
MT-8536

Fig. 20 Wrench Torque Chart and Diagram

ROLLER AGAINST
W FACE OF CONE

i
MT-8537

Fig. 21 Roller Bearing When Correct Adjustment is
Obtained

The rollers of the bearing must bear against the face of

the cone as shown. Rotation of the bearing during

adjustment is necessary to obtain this condition.)

To measure the preload, wrap a strong cord or
soft wire about the pinion cage and attach end to the
spring scale as in Fig. 22. Read scale only while pinion
cage is turning. Compare this scale reading or pinion
bearing preload with the figure found in the rear axle
specifications.

CORD OR SOFT WIRE
WRAPPED AROUND
PINION CAGE

s

[ g

Fig. 22 Measuring Pinion Bearing Preload
When preload reading does not agree with the
specifications, the bearing load may be increased by
installing a thinner spacer or decreased by using a

thicker spacer. Determine spacer thickness with a
micrometer, Fig. 23, and make a new selection
accordingly. Closer adjustment can be made by working
spacer to the desired thickness using emery cloth on a
flat surface. Wash spacer clean of emery cuttings
before installing on pinion.

MT-522

Fig. 23 Measuring Spacer Thickness

CTS 2095S- Chapter | Page 10
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If the pinion radial or straddle bearing was removed
from the end of the pinion during the disassembly, the bearing
should be reinstalled at this time. Press the radial bearing
onto the end of pinion and stake with a blunt point punch, as
shown in Fig. 24, in six equidistant places. It is suggested
that for locating punch positions for staking, the end of the
pinion be painted with Prussian Blue and a circle be scribed on
end of pinion about 3.175 mm (1/8") in from the pinion
circumference. When staking the bearing, be careful to make
the depth of the indentations or stake points uniform.
Otherwise, the bearing might be damaged. Deep punch or
stake marks are not necessary. Apply the staking operation at
opposite sides of the pinion end until all stake points are
obtained. NOTE: Smaller pinions having the straddle
bearings are staked in four places only. Where special staking
tools are available, they can be used; otherwise, the use of a
blunt or round-nose punch is satisfactory.

1 .
T Pt Blunt g
ot o | D poing
LA RN s I‘\\EI
@AY & o X |

C L Metal digplaced
¥ o secire Ly
bearing

Ground face
of pinion

e M. 2508

Fig. 24 Staking Pinion Straddle Bearing
ESTABLISH NOMINAL DIMENSION

The pinion setting gauge (SE-1065) is a precision
gauge designed for locating the pinion as it meshes with the
ring gear to the correct nominal dimension in the shortest
possible time.

A step plate and bracket, which are a part of the set,
are used whenever hypoid type gears are to be adjusted.
Essentially the pinion setting gauge is a direct reading depth
micrometer mounted in an arbor. The span of the micrometer
is 50-75 mm (2" to 3"), but extensions are provided with the kit
to increase the reach. Two sleeves which hold adapter discs
slip over the ends of the arbor. Adapter discs are held on the
sleeves by knurled nuts. When installed in the differential
case, the pinion setting gauge enables the mechanic to
measure the distance from the face
or finished end of the installed pinion to the centerline of the
ring gear or cross shaft. The measurement which the
mechanic reads should agree with the nominal dimension,
which can be found in the axle specifications, or which in
some

instances is stamped or etched on the pinion itself.
Usually there is a plus or minus correction also stamped
on the pinion, Fig. 25, and this also must be figured in
with the nominal dimension.

PLUS OR MINUS CORRECTION
TO NOMINAL DIMENSION OF

MT.8538
Fig. 25 Location of Pinion Setting Markings

The procedure for establishing the correct nominal
dimension by means of the pinion setting gauge is as
follows:
1. Install pinion, cage and bearing assembly in the
differential carrier.

2. Attach the step plate clamp assembly to the
carrier flange and locate step plate clamp screw
over the center of the pinion as shown in Fig.
26.

M523

Fig. 26 Locating Step Plate Clamp

3. Install step plate under clamp screw and tighten
screw to hold the step plate securely in position as
shown in Fig. 27. The step plate is necessary in order
to project the face of the pinion to where it can be
measured by the gauge which is on the centerline of the
ring gear.

NOTE: Be sure lugs on step plate straddle the
bearing staking indentations on end of
pinion.

CTS - 2095S - Chapter | - Page 11
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T

r

24

P
 MT-52

Fig. 27 Installing Step Plate

4. Mount assembled SE-1065 gauge in bearing

bores of carrier as shown in Fig. 28. Make
certain that bearing bores are clean and free of
nicks and burrs. Adjust micrometer so it is
directly over end at a 90 degree angle to the
step plate. Take micrometer reading. Run the
micrometer thimble down to measure the
distance between the center of the ring gear and
the step plate, or in the event of a spiral bevel
type drive, measure the distance to the face of
the pinion itself. Make a note of this
measurement.

ADAPTER DISCS

T . & \

gl N

" 4 _ <NOMINAL DIMENSION
MEASURED HERE

- . o '-’,Zmu

Fig. 28 Assembled Gauge in Position

Locate pinion nominal dimension (cone center
specification) for the axle to be adjusted. On
some axles this dimension may be shown on the
pinion. Where this is not the case, it will be

listed in the rear axle specifications. Write down
this specification.

6. Also locate on pinion the etched marking which
indicates a variation from zero cone center. If a
minus figure, subtract from specified cone
center, and if a plus figure, add to specified
cone center. NOTE: The plus or minus
variation marked on the pinion will not
necessarily show small variations such as -5,
+3, or +7. On some pinions the variation
marking will range to higher figures such as
+56, +59 or perhaps higher.

Results of calculation give the corrected cone
center or pinion nominal dimension to which the
pinion must be set.

7. Comparison of corrected cone center (6) with
the actual or measured cone center (4) indicates
amount of change necessary for pinion position.

8. Remove gauge and install ring gear and
differential carrier in the differential housing.

9. Adjust backlash according to marking on ring
gear.

To further clarify the use of the SE1065 pinion
setting gauge, the dimensions from the same type of
axle as used in the aforementioned disassembly will be
used as an example of the calculation involved.

Data:
Rear Axle Model- RA20
Rear Axle Code - 14020
SE- 1065-9 Adapter Disc - N (2)
Pinion Nominal Dimension - 2. 9839
Pinion Marked - (-5)

Procedure
(a) Take micrometer reading with
JAUJE ceeniieeiiieeeei e 2.6239
Add .400 for thickness of step
plate ........eeeiiiiiiiiiii +.4000
Equals - Measured Nominal
DImMension .............evvvvveeviinnnnnnns 3.0239

(b) Record Pinion Nominal Dimen-
sion from Specifications or

stamped on pinion .................... 2.9839
Subtract the Pinion Correction
(-5) werrrrrrnnrrii -.0050

Equals - Corrected Nominal
Dimension or distance pinion
should measure from center
of ringgear .....ccooeeevviieiiiiiiinnnnn. 2.9789
(c) Subtract correct Nominal Dimen-
sion (b) from actual measure-
ment (a)
Equals - Amount pinion must be
MOVEd iN ..oooeeiiieien 0.0450

CTS 2095S - Chapter | Page 12
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SET GEAR LASH

A special effort should be made to set the
backlash between pinion and ring gear to the same
amount as was originally built into them, 0.1-0.15 rnm
(.004 to .006) on small gears or 0.15-0.2 mm (.006 to
.012) on larger gears. Generally the amount of backlash
is stamped or etched on the ring gear, Fig. 25. When
installing new gears, backlash is measured with a dial
indicator mounted on differential housing, as in Fig. 29.
To adjust the backlash, move the ring gear toward or
away from the pinion by means of the differential
bearing adjusting nuts.

DIAL INDICATOR

fint

MT-8539
Fig. 29 Using Dial Indicator to Set Correct Backlash

PINION TOO DEEP

WORN SECTION IN RING GEAR
OF RING GEAR
f\

=

\D

/L

RING GEAR OVERLAP
CORRECT INCORRECT
MT-8540

Fig. 30 Right and Wrong Adjustment of Ring Gear
and Pinion When Worn Gears Are Reinstalled

When original gear and pinion sets are being
reinstalled, the wear pattern of the gear teeth must be
considered in the backlash adjustment. Gears that have
been in service for long periods form running contacts
which should not be greatly changed. If, in checking
backlash, the amount measured is in excess of the
amount shown on the ring gear, the lash may be
reduced only in the amount that will avoid overlap of the
worn tooth section, Fig. 30. A slight overlap at the worn
section will cause gear operation to be noisy and rough.

PRMLOAD DIFFERENTIAL BEARINGS

After the ring gear has been adjusted for
position, another adjustment, the differential bearing
preload, is also accomplished by these same differential
bearing adjusting nuts. To set the preload, mount dial
indicator at side of ring gear, Fig. 31, and continue the

adjustment as follows:
BEARING ADJUSTER

= %

Fig. 31 Adjusting Differential Bearing Preload

1. With the side bearing cap capscrews loosened
to permit bearing movement, loosen adjusting
nuts only enough to notice end play on
indicators.

2. Tighten adjusting nuts only enough to obtain .
000" end play reading on indicator.

NOTE: While gear is held in ,000"
end play and before loading
bearings, check gear for runout by
revolving ring gear. if runout
exceeds 0.2 mm (.008"), remove
differential and check for cause.

3. Tighten both adjusting nuts from . 000" end
play to preload the differential bearings.
Tightening nuts one notch each usually gives
bearings the correct preload.

CTS-2095S - Chapter | - Page 13
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4. Tighten bearing cap capscrews or stud nuts to
specified torque.

5. Recheck gear lash to make certain that the lash
setting has not been changed during the
preloading operation.

6. Install adjusting nut locks.
CHECK GEAR TOOTH CONTACT

The following instructions cover the paint
impression method of checking tooth contact and are
especially for the benefit of those not equipped with an
SE1065 pinion setting gauge. The instructions may also
be used as a check on the adjustment obtained with the
gauge. By this method the mechanic temporarily bolts
up the pinion and cage to the differential carrier and
coats the drive gear teeth with oiled red lead, as in Fig.
32. When the pinion is rotated, the red lead is squeezed
away by the contact of the teeth, leaving bare areas the
exact size, shape, and location of the contacts. If these
contacts are not acceptable, shims must be added to or
taken from the shim pack located between the pinion
cage flange and differential carrier housing. In this
manner, a satisfactory adjustment is accomplished.
Bear in mind that the accuracy of the adjustment
obtained with the paint impression method is dependent
upon the skill and experience of the mechanic. It may
be necessary to make several trials at the right selection
of shims to obtain the correct tooth contact.

COAT WITH
RED LEAD

Fig. 32 Painting Gear Teeth for Obtaining Tooth
Contact Impressions

Sharper tooth contact impressions may be
obtained by applying a small amount of resistance to the
gear with a flat steel bar and using a wrench to rotate
the pinion. When making adjustments, check the drive
side of the ring gear teeth. Coast side contact should be
automatically correct when drive side contact is correct.
As a rule, coating about twelve teeth is sufficient for
checking purposes.

4
=4

DRIVE COAST
PROPER TOOTH CONTACT

A
4

DRIVE COASTY
TOO MUCH TOE BEARING

%
4

DRIVE COAST
TOO MUCH HEEL BEARING

N
4

DRIVE COAST
BEARING TOO LOW

A
4

DRIVE COAST
BEARING TOO HIGH

3
4

DRIVE COAST

CROSS BEARING ;1010

Fig. 33 Location, Size and Shape of Correct Tooth
Contacts

With adjustments properly made, a correct tooth
contact similar to that shown in Fig. 33 will be secured.
The area of contact starts near the toe of the gear and
extends about 62-1/2 percent of the tooth length. This
adjustment results in a quiet running gear and pinion
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set, which, because the load is distributed over the teeth
within the proper area, will deliver all the long service
built into it.

When checking paint impressions on gear teeth
of an axle under heavy load, the impressions usually
spread out somewhat longer than the patterns obtained
from a bench test. This can be considered as normal.
Ring gears, when mounted, should show a bearing
toward the toe or small end of the tooth, but never at the
heel or large end. The reason is that it is practically
impossible to make gears and gear mounting so rigid
that no deflection will occur when full torque is applied.
This deflection causes the bearing to approach the heel
of the tooth. And when gears are adjusted so that the
bearing is toward the heel of the tooth, it results in a
concentration of load on the top corner of the heel, and
breakage will follow.

Loctite Plastic Gasket Material

On those axles which utilize Loctite Plastic
Gasket material in place of the more common gasket,
the plastic gasket material should be applied as follows:

1. Thoroughly clean the mating surface to remove
foreign matter.

2. Spread a thin, even coating on one surface. On
large or rough surface apply to both surfaces.

Assemble parts. Bolt mating parts together.

4. Loctite Plastic Gasket will dry in four to six
hours under normal temperatures. If it is not
possible to wait the four to six hours, apply
Locquic Primer Grade T, which will reduce
drying time required to approximately one hour.
This primer must be bought locally.

w
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TROUBLE SHOOTING

Quite often serious trouble in a rear axle can be
"headed off* and prevented if sufficient attention is
given to the various causes of trouble and the proper
remedy is applied. The following list gives most of the
common kinds of axle trouble and suggests a possible
cause to be corrected.

It should be noted that noises from other units of
the truck, such as propeller shafts, universal joints, tires,
and even transmissions, are often incorrectly diagnosed
as rear axle noise. This possibility should not be
disregarded when trouble shooting.

PROBLEM

CAUSE

Constant Noise

o~NO 1 hwNR

. Lubricant not to specified level.
. Incorrect kind and weight of lubricant.

Wheel bearings out of adjustment or defective.

. Drive gear and pinion not in adjustment for

correct tooth contact.

Teeth of drive gear and pinion chipped or
worn.

Too much or too little pinion-to-gear backlash.

. Loose or worn pinion bearings.
. Loose or worn side bearings.

Intermittent Noise

[

N

. Ring gear does not run true.
a.
b.
. Loose or broken differential bearings.

Uneven pressures on drive gear rivets.
Warped drive gear.

Noisy on Turns Only

gahwN R

. Differential pinion gears tight on cross or

pinion shaft.
Side gears tight in differential case.

. Differential pinion or side gears defective.
. Thrust washers worn or damaged.
. Excessive backlash between side gears and

pinions.

Lubricant Leaks

OCOTD

D

. Loss through axle shafts.
a.
b.
C.
d.

Lubricant above specified level.
Incorrect kind and weight of lubricant.
Restricted axle housing breather valve.
Worn or incorrectly installed axle shaft
oil seal,

. Loss at pinion shaft.

. Lubricant above specified level.

. Incorrect kind and weight of lubricant.

. Restricted axle housing breather valve.
. Pinion oil seal worn or incorrectly in-

stalled.

. Lubricant return passage in differential

carrier housing restricted.
Universal joint companion flange loose on
pinion shaft.

Rear Wheels Do Not Drive (Propeller Shaft
Rotating)

1. Broken axle shaft.

a.
b.
c.
d.

Loose wheel bearings.
Axle shaft too short.

Loose flange studs or nuts.
Bent housing.

2. Drive gear teeth stripped.
3. Side gear or differential pinion broken,
4. Differential pinion shaft or cross broken.

CTS-2095S - Chapter | - Page 16



|
'Il TRUCK SERVICE MANUAL

REAR AXLE SPECIFICATIONS

I.H. MODEL RA-15 RA-20 RA-25 RA-30 RA-29
RA-39
I.H. CODE 14015 14020 14025 14030 14029
14039
PINION
Nominal Dimension (in.) 2.9830 2.9830 3.2530 3.2530 3.4725
(mm) 75.79 75.79 82.63 82.63 88.20
SE-1065-9 Disc N(2) N(2) D(2) D (2) D(2)
Cage Rotating Torque
Pounds Pull 3-8 3-8 3-8 3-8 3-8
(Kg) 1.4-3.6 1.4-3.6 1.4-3.6 1.4-3.6 1.4-3.6
DIPPERENTIAL
Bearing Preload 1 Notch 1 Notch 1 Notch 1 Notch 1 Notch
Ea. Side Ea. Side Ea. Side Ea. Side Ea. Side
HOUSING
Lub. Capacity (Pints U.S.) 6-1/2 6-1/2 9-1/2 18 23
(Liters) 3.1 3.1 4.5 8.4 11
SERIAL NO. LOCATION On Bolt On Bolt On Bolt On Bolt On Bolt
Circle of Circle of Circle of Circle of Circle of
Diff. Diff. Diff. Diff. Diff.
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REAR AXLE TORQUE CHART

IH MODEL RA-15 RA-20 RA-25 RA-30 RA-Z9, RA-39

Ft. Lbs. N-m Ft. Lbs. N-m Ft. Lbs. N-m | Ft. Lbs. N-m Ft. Lbs. N-m
Pinion End Nut 7/8-16 7/8-16 1-1/8-18 1-1/8-18 1-1/8-18

250* 340 250* 340 325* 440 325* 440 325* 440
Pinion Cage to Carrier 3/8-16 3/8-16 9/16-12 9/16-12 9/16-12

30-40 41-54 | 30-40 41-54 100-120  135-162 | 100-120 135-162 100-120 135-162
Carrier to Housing 1/2-20 1/2-20 7/16-20 7/16-20 1/2-20

80-90 108-122 | 80-90 108-122 50-70 68-95 50-70 68-95 80-90 108-122
Differential Case 3/8-24 3/8-24 1/2-20 1/2-20 1/2-20

40-50 54-68 | 40-5Q 54-68 80-90 108-122 | 80-90 108-122 80-90 108-122
Bearing Cap to Carrier 1/2-20 1/2-20 9/16-18 9/16-18 9/16-18

80-90 108-122 | 80-90 108-122 150-160 200-220 | 150-160 200-220 150-160 200-220
Drive Flange to Wheel Hub 1/2-20 1/2-20 5/8-11 5/8-11 5/8-11

80-90 108-122 | 80-90 108-122 150-160  200-220 | 150-160 200-220 150-160 200-220

*Minimum pinion end nut torque with cross type (+) cotter pin holes. Continue to tighten until cotter pin can be inserted.
Do not back off pinion end nut to insert cotter pin.

All bolt threads are to be coated with Loctite I.H. No. 576018-C1 before torque is applied.
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AXLE REAR
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Fig. 34 Internal Spring Design Differential Locking Unit (Exploded View)

DESCRIPTION

The NoSPIN differential (Figs. 34 and 35)
provides equal amounts of drive line torque to each rear
driving wheel and also permits differential action for
turning corners.

This differential also provides greater operating
flexibility than a conventional differential, because the
locking type differential overcomes wheel spinning when
required to operate in mud, sand, snow and on ice or
wet roads. The unit is installed in the differential case in
place of the conventional gears, pinion and spider.

The action of the unit is the same for both drive
and coast loads and forward and reverse' driving.

CONSTRUCTION
Two types of NoSPIN differentials have been

used on IH vehicles; they are (a) Internal Spring Design,
Fig. 34, and (b) External Spring Design, Fig. 35.

SPRING RETAINER CENTER CAM

| ot
BOWEO

SPIDER

g ¥ £ o
S0®C

The difference in the two units is explained in
the text; however, the di assembly will cover the internal
design locking unit.

The differential locking unit consists of several
parts, all assembled around the spider.

Spider and Center Cam Assembly

This assembly consists of the spider, center
cam and spider snap ring. The spider has four trunnions
projecting radically from a center ring on each side of
which are located fixed driving clutch teeth. These teeth
vary in number, depending on the size and model of
differential. The internal diameter of the spider is
uniform. Into it is mounted the center cam. This cam is
held in position with a centrally mounted snap ring,
which permit the center cam to be rotated within the
spider but prevents lateral movement. The center cam
is symmetric, having the same number of cam lifts on
each side as there are clutch teeth on the spider. These
lifts or "came" have uniform contours with rounded
surfaces that provide anti-friction ramps for disengaging
the driven clutch members.

CENTER CAM ORIVEN CLUTCH

SIDE GEAR

e

Fig. 35 External Spring Design Differential Locking Unit (Exploded View)
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Driven Clutch Members

Two identical driven clutch members are
located on either side of the spider and center cam
assembly. Each has a set of clutch teeth to match the
clutch teeth on the spider through which driving torque is
transmitted. Radically inward from the driven clutch
teeth on models using internal spring are cams which
mesh with the cams of the center cam member. These
cams have been eliminated on the models using the
external spring. The internal diameter of each driven
clutch member has splines which engage the external
splines of the splined side members.

MT-2847

Fig. 36 Typical Installation of NoSPIN Unit (Cross
Sectional View)

Spring Retainers and Springs
Models with Internal Springs

Spring retainers are inserted into the outer ends
of driven clutch member. The bowl side of these
retainers is mounted first through the outer side of the
driven clutch members. The flanged portion of the
spring retainers pass through the internal splines to rest
on the mating flanges of the driven clutch members.
The springs are mounted in spring retainers after
assembly and thrust against their inner cupped ends.

Models with External Springs

Spring retainers fit over the side gear, passing
through external splines to seat against the shoulder on
the side gear. Springs fit between the driven clutch and
outer flanged surface of the spring retainer.

Splined Members

These two splined side members are splined
internally to receive the truck axle shafts. The inner
hubs of the splined side members are inserted in the
outer ends of the springs. The external splines of the
splined side members engage the internal splines of
driven clutch members on each side of the completed
assembly.

OPERATION
Straight Forward Driving

When a vehicle is being driven in a straight
forward direction, the clutch teeth on both sides of the
spider assembly are fully engaged with the clutch teeth
on each driven clutch member. Likewise, the fixed
cams of the driven clutch members are fully meshed
with the cam surfaces of the floating center cam ring
mounted on the inside diameter of the spider, as
described previously.

Engagement of the driving and driven clutch
teeth is assured by the pressure of the two springs which
force the driven clutch members inwardly against the
spider and also by the positive locking action developed
by the mating undercuts on the driving faces of the
clutch teeth, Fig. 37.

In this condition, both clutches remain fully
engaged so that the assembly operates as a solid unit
and each rear wheel is driven forward at ring gear
speed.
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Driven Clutch Member | Spider  Driven Clutch

« Member
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Fig. 37 Straight Forward Driving
Straight Rearward Driving

When driving a vehicle in a straight rearward
direction, both driven clutch members are held in full
engagement with the spider and center cam as
described for straight forward driving. However, in this
case, the spider rotates in the reverse direction and
shifts the driving force to the opposite set of driving
faces on the mating clutch teeth. Again we have the
assembly operating as a unit with each wheel being
forced to rotate at ring gear speed.

Right-Hand Turn - Forward Direction

When making a turn, differential action is
required in order to permit the outside wheel to travel a
greater distance, and faster, than the inside wheel.

Priven Cluteh Mambe: i o o SNl Heag: Tont

Driven Chich Member

Sphned Side Member

3 ) v Orven Cluich
1 Memper and
1 Spider Ramain

L] Locked and
Travel at

Splined Side
Mamber

| Same Speed
. spicder Clutch Teeth
Dirive Drven Clulch

Jile [

Memogr

MT 2541

Fig. 38 Right-Hand Turn--Forward Direction

A conventional bevel gear type differential
permits the outside wheel to turn faster than

ring gear speed while the inside wheel turns slower than
ring gear speed. The NoSPIN differential allows either
wheel to turn faster than the ring gear speed but does
not permit either wheel to turn slower than the ring gear
speed when power is applied.

When negotiating a right-hand turn in a forward
direction, the right-hand driven clutch member remains
fully engaged with the spider clutch teeth and the
corresponding cams, Fig. 38.

The driving clutch teeth of the spider transmit
the driving force to the driven clutch member, which in
turn drives the right-hand (inside) wheel constantly at
right gear speed, thus propelling the vehicle. The left-
hand (outside) wheel covers a greater arc than the right-
hand (inside) wheel and driven by the traction of the
road, must turn faster than ring gear speed. Likewise,
the left-hand driven clutch member must turn faster than
the spider. In other words, it permits differences in
wheel speeds or differential action. Fig. 39 illustrates
how this is accomplished.

Driven Cluich ks
Memr Becomes Y Driven Clutch Member
Disengagedand Travy P\ :
Faster Than # / Spider and
Spider B & Driven Clutch
Center Cam == . ] Membear Travel
Member }-'—r—*al Same Speed
i o e . = Driven Cluich
Serve as Ramps V. - Member Tu_e!-'.
To Elevate the Driven by Spder

Driven Cluich Members
Through Contact with thest Fixed Cams

Ml rEad
Fig. 39 Forward Right-Hand Turn (Cross Sectional
View)

The right-hand row of cams on the center cam
member are meshed securely with the cams on the
right-hand driven clutch member. With the center cam
thus locked in this position so that it cannot rotate with
respect to the spider, its cams on the left-hand side
serve as ramps upon which the mating cams on the left
hand driven clutch member can rise, enabling that
driven clutch member to disengage from the spider.
The ramps on the center cam are high enough to permit
the clutch teeth on the driven clutch member to clear the
teeth on the spider and when the crest of the ramp is
passed, the teeth of the driven clutch member are
forced back by spring pressure into full engagement with
the clutch teeth of the spider.
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This engagement and disengagement or
indexing operation continues throughout the turn with a
rapidity that is in direct relation to the speed of the
overrunning wheel.

As the vehicle completes the turn and is again
driven in a straight forward direction, differential action
no longer being required, both driven clutch members
become fully engaged with the clutch teeth of the spider;
then the operation, as described in "Straight Forward
Driving, " is resumed.

Forward Right-Hand Turn - Braking Condition

In this situation, the vehicle is moving forward,
but the direction of torque of the ring gear is reversed,
because the vehicle is being slowed down by braking
action. This reversal of torque is produced by the action
of road traction driving the wheels against the torque of
the engine. In this condition, when a right-hand turn is
negotiated, the left-hand (outside) wheels rotate at ring
gear speed, since the left-hand driven clutch member
remains fully engaged while the right-hand (inside)
wheels rotate slower than ring gear speed.

The symmetrical design of the differential
makes it possible to function in the manner described
above, which is, in effect, directly opposite to that
described as "Right-Hand Turn-Forward Direction."

It should be noted that if a turn is negotiated in
such a manner that power is first applied and then
braking action is encountered before the turn is
completed, the differential is designed to function
without interruption and will automatically take care of
such reversal of torque.
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Fig. 40. Left-Hand Turn-Forward Direction
Left-Hand Turn - Forward Direction
In making a left-hand turn with the vehicle
driven in a forward direction, the left-hand wheel is on
the inside of the turn and the power is applied to it so

that it must rotate at ring gear speed. The right-hand
wheel travels through the greater arc, being on the
outside of the turn. Its driven clutch member becomes
disengaged from the spider clutch teeth, permitting it to
be rotated by ground traction faster than the ring gear,
Figs. 40 and 41.

The operation of the driven clutch member on
the right side of the assembly in the foregoing instance
is illustrated above.
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Fig. 41. Forward Left-Hand Turn (Cross Sectional

View)
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Fig. 42. Right-Hand Turn—Rearward Direction
Right- and Left-Hand Turns - Rearward Direction
The operation of the NoSPIN differential when
required to make turns while traveling in a rearward
direction is identical to that when making turns in a
forward direction. When moving rearward in a turn
under power, the
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inside wheel is driven at ring gear speed while the
outside wheel is driven by the ground faster than ring
gear speed. When the rearward turn is nearing
completion and the vehicle is slowing down because of
application of the brakes, the outside wheel is driven by
the ground at ring gear speed, as its driven clutch
member is fully engaged and acts to "brake" against the
engine torque. The inside wheel is driven by the ground
through the smaller arc of travel, and since its driven
clutch member is disengaged, it will rotate slower than
ring gear speed.

Fig. 42 shows the operation of the differential
when a right-hand turn in a rearward direction is being
negotiated.

DIFFERENTIAL REMOVAL

The procedure for removing the differential is
the same as used for a conventional differential.
IMPORTANT PRECAUTION: Before disassembling the
differential case, insert a bolt through the center of the
NoSPIN unit (axle shaft openings) with a flat washer on
each end against the side members, Fig. 43.

Thread a nut on the bolt against the flat washer
finger tight. This will prevent possible injury caused by
the unit flying apart due to the spring pressure within
itself during disassembly of the differential case.

I'.—--—' - '-.-

ASSEMBLY RETAINING BOLT I l

FLAT WASHER FLAT WASHER

MI-2878

Fig. 43. Inserting Assembly Retaining Bolt
DISASSEMBLY

Remove the bolts from the differential case and
lift out the NoSPIN unit. Mount unit in a small press,
Fig. 44.

Apply enough pressure on the head of the bolt
to release the spring pressure against the nut. Remove
the nut and flat washer by reaching underneath the
press. Slowly release the press and allow the unit to

disassemble itself until the spring pressure is fully
released.
Remove unit from press.

FLAT WASHER Hm,‘ BOLT HEAD

#
H l.-—‘ SIDE MEMBER

.L

SPRING

SPLINES MUST

DRIVEN INDEX

CLUTCH p

SPIDER

b w2879

Fig. 44. Release of Spring Pressure

Remove side members, springs, spring
retainers and driven clutch members. The center cam
may be removed from the spider by expanding the snap
ring with small screwdrivers or wedges.

NOTE:

Be careful when removing and

reinstalling center cam snap ring to

avoid possible injury.
CLEANING, INSPECTION AND REPAIR

Wash all parts thoroughly with a cleaning
solvent. Inspect all mating surfaces and teeth for
possible wear or damage. Replace all worn or damaged
parts before reassembly.
REASSEMBLY

Reassembly is essentially the reverse of
disassembly. Lubricate all parts with SAE-30 oil during
reassembly. Place side member upright and install
spring on same. Place spring retainer on spring with
flange end toward side member. Install driven clutch
member on spring retainer. Place spider on driven
clutch member, indexing teeth of same. Install other
driven clutch member, spring retainer, spring and side
member on spider.

Insert a bolt through the center of the NoSPIN
unit with a flat washer against side

PRINTED IN UNITED STATES OF AMERICA
CTS-2095S-Chapter ll-Page 6



|
lll TRUCK SERVICE MANUAL

member. Mount unit in press as shown in Fig. 44.
Compress springs by pressing on head of bolt and index
splines of side members with those of driven clutch
members.
NOTE:

Keep entire unit aligned in press to

prevent it from kicking out while

springs are being compressed.

Compress unit until side member

splines are completely indexed and

flush with driven clutch member.

Install flat washer on bolt against

side member and thread nut on bolt,

finger tight, so that it has the

appearance of Fig. 43 when removed

from the press.

Remove unit from press.

Place unit in differential case and install
differential case bolts.

Reassembly from this point is the same as for a
conventional differential.

IMPORTANT PRECAUTION

If a truck is equipped with a NoSPIN differential,
power will be transmitted to the opposite rear wheel or
axle if one of the rear wheels or axles slips. Both rear
wheels or both rear axles must be raised free of ground
if it is necessary to operate one rear wheel with truck
stationary; otherwise, the wheel or axle that is not raised
will pull truck off its support.
LUBRICATION

The NoSPIN unit is lubricated with the same
lube used in conventional differentials. Fill differential
carrier through filler hole until oil is level with hole.

For type of Lubricant, refer to Lubrication, CTS-
2412.
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Fig. 1. Differential Carrier Assembly (Left Front)

GENERAL

This service manual covers rebuild procedures
and specifications for the IH built Heavy Duty Single
Reduction Rear Axle having the cone type differential
carrier. These repairs are performed principally on the
axle differential after
it is removed from the axle housing.
DESCRIPTION

The IH Heavy Duty Single Reduction Final
Drive Unit is a full floating hypoid type assembly
mounted in a one piece banjo type axle housing. The
hypoid pinion is straddle mounted, having two tapered
roller bearings ahead of the pinion teeth for forward and
reverse thrust, and also having a third bearing behind
the pinion teeth for radial load. The differential itself is
of the four pinion and spider type with thrust washer
used between pinions and case. Thrust washers are
also used between side gears and case.
REMOVAL

The differential carrier assembly (Figs. 1 and 2)
can be removed from the axle housing whether the axle
is mounted under the truck or removed. The procedure
for removing is as follows.
REMOVE AXLE SHAFTS FROM WHEELS AND
HOUSING

1. Take off all nuts from studs around rear wheel
hub.

2. To loosen shaft from hub, strike center of axle
shaft flange with a 2.3 - 2.7 kg (5 - 6 Ib.)
hammer or sledge.

Fig. 2. Differential Carrier Assembly (Right Rear)

IMPORTANT

Do not use chisels or wedges to
loosen shaft. Damage to hub or
flange can result from this practice.
REMOVE PROPELLER SHAFT

Separate universal joint from differential
companion flange and remove propeller shaft from rear
axle.
REMOVE DIFFERENTIAL CARRIER FROM HOUSING

1. Remove mounting bolts from carrier to axle
housing flange.

2. Use puller screws in carrier mounting flange to
start carrier from housing.

3. Support weight of carrier safely on roller type
floor jack or portable floor lift and roll jack and
carrier out from under truck.

4. Mount differential carrier in rebuild stand.

DISASSEMBLY
DIFFERENTIAL AND DRIVE GEAR FROM CARRIER

1. Remove cotter pins from bearing adjuster locks
and remove locks from bearing caps.

2. Match mark one differential bearing cap and leg
of carrier with punch or chisel to identify each
for correct reassembly.

3. Remove bearing cap bolts and take off the

bearing caps and bearing adjusters (Fig. 3).
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2. Remove self-locking nuts from differential case
DIFFERENTIAL bolts and separate the case halves.

BEARING CAP 3. Remove differential spider, spider gears, side
gears and thrust washers from differential case
halves.

4. If necessary to remove drive gear, carefully
center punch each rivet head on drive gear side
and drill through the rivet head with a drill 0.8
mm (1/32 inch) smaller than rivet body (Fig. 5).
Use a punch to press out remaining portion of
rivet. Never use chisel to cut off rivet heads or
damage to case might result.

DIFFERENTIAL

DRIVE GEAR
~
Fig. 3. Removing Differential Bearing Caps
4. Attach chain sling from overhead hoist and lift RIGHT DIFFERENTIAL CASE WRONG
differential and drive gear assembly from the MT-5208

differential carrier (Fig. 4). Tilt either the carrier

: : : Fig. 5. Drive Gear Rivet Removal
or differential assembly to allow drive gear to
pass pinion pilot bearing. Place differential PINION AND CAGE FROM CARRIER

assembly on bench 1. Take out pinion cage bolts which hold the cage
: to differential carrier.

2. Obtain a brass drift and hammer and strike
against rear face of pinion shaft (Fig. 6) to start
pinion cage out of carrier.

Fig. 4. Lifting Differential from Carrier
DIFFERENTIAL AND DRIVE GEAR

1. Match mark differential case halves with a . _ - -
punch or chisel to assure correct alignment on Fig. 6. Loosening Pinion and Cage from Carrier

reassembly.
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3. Remove the pinion and cage assembly from the
carrier (Fig. 7).
IMPORTANT

Because of the weight of the pinion
and cage assembly , make sure that
parts are secured safely while
removing. Pinion and cage might be
damaged if allowed to fall.

Fig. 7. Removing Pinion and Cage Assembly
SEPARATE PINION FROM CAGE
1. Mount pinion and cage assembly in a heavy
duty vise or holding fixture and remove the
pinion end nut as shown in Fig. 8. Use torque
multiplier wrench (SE-1933).

TORQUE MULTIPLIER

2. Drive the pinion cage assembly from the
companion flange with a soft hammer. Do not
allow pinion assembly to fall.

3. Tap pinion from cage and forward thrust bearing
(Fig. 9).

4. Remove the thrust bearing spacer from the
pinion shaft.

5. If it is necessary to remove the rear thrust
bearing or the pilot bearing from the pinion
shaft, remove these bearings with a suitable
puller.

Fig. 9. Pinion Separated From Cage
CLEANING, INSPECTION AND REPAIR

Remove all dirt, old lubricant, and gasket
material from components of the rear axle. Immerse in
cleaning solvent and use a stiff brush if necessary.
Bearings should be cleaned separately in clean solvent
and special efforts taken to protect their finely machined
surfaces. If compressed air is used for drying do not
spin bearings while drying.

Examine all bearings for roughness, damage or
wear by rotating each bearing slowly in the hand. If in
doubt as to bearing condition, replace. Drive gear, drive
pinion, differential pinions and any other gears should
be checked for damaged teeth, worn spots, or distortion.
Inspect differential case assembly for cracks, damage or
distortion. Make sure splined ends of axle shafts are
neither twisted nor cracked. Shim packs should be of
uniform thickness. Discard thrust washers and obtain
new even when only slight wear is indicated.

Remove nicks or burrs from machined or
ground surfaces. Be sure screw threads are
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clean and true to obtain correct adjustments and
specified fastening torques. Avoid hammering when
assembling components and use a press when
necessary.
ADJUSTMENTS

The principal adjustments made on the
differential carrier assembly are devised for establishing
the proper gear tooth contact and thereby obtaining a
long wearing, quiet running rear axle. Fundamentally,
there are five adjustments to be covered and these are
accomplished as the differential carrier is assembled.
To emphasize their importance these five steps or
adjustments are listed here as well as in the actual
assembly procedure. These adjustments are:

1. Preload the pinion bearings.

2. Establish the pinion nominal dimension. (Pinion
end to axle centerline distance)

3. Set gear lash.
Preload the differential bearings.
5. Check the gear tooth contact.
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Fig. 10. Exploded View
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Legend for Fig. 10
Description
Shaft, Axle
Housing, Axle Assembly
Breather, Axle Housing
Plug, Pipe
Nut, Companion Flange
Not Used
Seal, Pinion Oil
Spacer, Input Flange
Bearing, Thrust
Bearing, Pinion Cup
Spacer, Pinion Bearing
Cage, Pinion
Shim, Pinion Bearing Cage
Gear Set. Ring and Pinion
Bearing, Pilot (Radial)
Plug, Pipe
Carrier with Caps Assembly
Not Used
Not Used
Adjuster, Differential bearing
Lock, Bearing Adjuster
Pin, Cotter
Bolt, Bearing Cap
Bearing Differential Cup
Bearing, Differential Cone
Case, Differential, Plain Half
Bolt, Differential Case
Washer, Side Gear Thrust
Gear, Differential Side
Spider, Differential
Gear, Differential Pinion
Washer, Pinion Gear Thrust
Case, Differential Flanged Half
Nut, Differential Case Bolt
Rivet, Ring Gear
Scoop, Oil
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REASSEMBLY (Fig. 10)
REBUILD AND INSTALL PINION AND CAGE

1.

2.

Press rear thrust bearing (9) firmly against
shoulder of pinion shaft (14).

Press pilot bearing (15) on stub end of pinion
shaft (14) and against pinion. Stake face of

pinion evenly in six places to secure pilot
bearing in place (Fig. 11).

Fig. 11. Staking Pinion Pilot Bearing

It is suggested that for locating punch position
for staking, the end of the pinion be painted with
Prussian Blue and a circle be scribed on end of
pinion about 3 mm (1/8 in.) in from the pinion
circumference. When staking the bearings be
careful to make the depth of the indentations or
stake points uniform, otherwise bearing may be
damaged. Deep punch or stake marks are not
necessary. Apply the staking operation at
opposite sides of the pinion end until all stake
points are obtained. Where special staking
tools are available they can be used, otherwise
the use of a blunt or round nosed punch is
satisfactory.

If bearing cups (10) have been replaced, press
new cups firmly against shoulders of pinion
cage (12).

Prelubricate the bearings with gear lubricant.
Position spacer (11) on pinion shaft and against
rear thrust bearing.

Insert pinion and rear thrust bearing (9) in pinion
cage.

Mount pinion and cage in arbor press and place
pre-lubricated front thrust bearing (9) on pinion

shaft.  Press bearings firmly and squarely
against spacer (11).
Pinion Bearing Preload

Pinion bearing preload is established by
selecting the correct size spacer (11) located between
the two pinion thrust bearings and tightening pinion end
nut to the specified torque (see "Torque Chart").

Temporarily assemble the pinion, cage and
flange assembly, less pinion oil seal. Clamp the
assembly in a vise so as to hold the companion flange.
Tighten end nut to specified torque.

The pinion cage should be rotated while
tightening the Dinion so as to seat and align the
bearin